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Glossary
Abbreviation

Definition

1L

First line

AE

Adverse event

AEOSI

Adverse event of special interest

APT

All patients (participants) as treated

AUC

Area under the concentration curve

BICR

Blinded independent central review

BLA

Biologics Licensing Application

CPS

Combined positive score

CR

Complete response

CrCl

Creatinine clearance

DCR

Disease control rate

DOR

Duration of response

ECOG

Eastern Cooperative Oncology Group

eDMC

External data monitoring committee

EFS

Event-free survival

EORTC

European Organization for Research and Treatment of Cancer

FDA

Food and Drug Administration

GFR

Glomerular filtration rate

HR

Hazard ratio

IFN-γ

Interferon gamma

IHC

Immunohistochemistry

IL-2

Interleukin 2

ITT

Intent-to-treat

mAb

Monoclonal antibody

MIBC

Muscle-invasive bladder cancer

NCCN

National Comprehensive Cancer Network

NYHA

New York Health Association

ORR

Objective response rate

OS

Overall survival

pCR

Pathologic complete response

pDS

Pathologic downstaging

PD-1

Programmed cell death-1

PD-L1

Programmed cell death ligand 1

PD-L2

Programmed cell death ligand 2

PFS

Progression-free survival

PMR

Postmarketing requirement

PR

Partial response

PRO

Patient reported outcome

PS

Performance status
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Abbreviation

Definition

Q3W

Every 3 weeks

RECIST

Response Evaluation Criteria in Solid Tumors

ROW

Rest of world

SAE

Serious adverse event

TTD

Time to deterioration

TNF-α

Tumor necrosis factor alpha

US

United States

VEGF

Vascular endothelial growth factor
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INTRODUCTION
Indication

KEYTRUDA® (pembrolizumab) is indicated for the treatment of patients with locally
advanced or metastatic urothelial carcinoma who are not eligible for cisplatin-containing
chemotherapy and whose tumors express PD-L1 (Combined Positive Score [CPS] ≥10) as
determined by an FDA-approved test, or in patients who are not eligible for any
platinum-containing chemotherapy regardless of PD-L1 status.
This indication is approved under accelerated approval based on tumor response rate and
durability of response. Continued approval for this indication may be contingent upon
verification and description of clinical benefit in the confirmatory trials.
1.2

Purpose of the Meeting

The FDA’s Position:
FDA Oncology has consistently evaluated products and indications approved under the
accelerated approval regulations over the years. This particular evaluation of anti PD-1/PDL1 antibodies occurred due to the unprecedented level of drug development in this space in
which there were many accelerated approvals. We found that there were a number of
supplemental biologics license applications (sBLAs) which received accelerated approval,
but subsequent confirmatory trial(s) have not verified clinical benefit. Therefore, OOD and
OCE is convening the Oncologic Drugs Advisory Committee (ODAC) to highlight six
applications in this position. The committee will be briefed on the status and results of
confirmatory clinical studies for these six applications and hear about any ongoing and
planned trials. The FDA is seeking the committee’s advice on next steps for each product
including whether the indications should remain on the market while additional trial(s) are
conducted.
The purpose of this meeting is to obtain the advisory committee’s input regarding the status
of pembrolizumab’s accelerated approval for the above indication. This indication was
granted under an accelerated approval pathway and therefore may require confirmation of
benefit.
Based on the results of KEYNOTE-052, pembrolizumab received accelerated approval in May
2017 for the treatment of patients with previously untreated locally advanced or metastatic
urothelial carcinoma who were ineligible for cisplatin. This single-arm trial demonstrated a
confirmed ORR of 28.6% (95% CI: 24.1, 33.5) in 370 patients receiving pembrolizumab; the
median duration of response was not reached at the time of initial approval (range: 1.4+ to
17.8+ months).
KEYNOTE-361, a randomized phase III trial evaluating pembrolizumab +/- platinum-based
chemotherapy (gemcitabine in combination with either cisplatin or carboplatin) compared
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to platinum-based chemotherapy as first-line treatment of patients with
advanced/metastatic urothelial carcinoma, including a subset of cisplatin-ineligible patients,
was designated as the confirmatory trial to fulfill a post-marketing requirement to confirm
benefit for the accelerated approval. The co-primary efficacy endpoints were PFS and OS for
the pembrolizumab + chemotherapy arm compared to the chemotherapy arm. Evaluation
of OS in an additional arm of pembrolizumab monotherapy compared to chemotherapy arm
was a secondary endpoint.
The external Data Monitoring Committee (eDMC) for KEYNOTE-361 performed an early
review and found that patients with PD-L1-low status in the pembrolizumab monotherapy
arm had decreased survival compared with patients who received either cisplatin- or
carboplatin-based chemotherapy. The trial was amended to halt enrollment of patients
with PD-L1-low status to the pembrolizumab monotherapy arm and the indication for the
first-line treatment of cisplatin-ineligible patients was subsequently revised in 2018 and was
restricted to patients who are not eligible for cisplatin-containing chemotherapy and whose
tumors express PD-L1 (Combined Positive Score [CPS] ≥10) as determined by an FDAapproved test, or patients who are not eligible for any platinum-containing chemotherapy
regardless of PD-L1 status.
Subsequently, the final analysis of KEYNOTE-361 were released in June 2020 and
demonstrated no benefit in either of the co-primary endpoints of PFS or OS for
pembrolizumab + chemotherapy compared to chemotherapy alone. Any further analyses
should be considered exploratory and hypothesis generating.
Due to failure of the confirmatory trial, KEYNOTE-361, clinical benefit could not be
confirmed for the indication that received an accelerated approval. Should the indication be
retained on the market while additional trial(s) are conducted or completed?
2

BACKGROUND

2.1
2.1.1

Description of Clinical Setting
Overview of Advanced or Metastatic Urothelial Carcinoma

The Applicant’s Position:
In the US, 81,400 new cases of urothelial bladder cancer and 17,980 deaths due to bladder
cancer were estimated in 2020 [2]. While the majority of patients have localized disease at
diagnosis, approximately 50% of patients with muscle-invasive bladder cancer experience
disease recurrence after radical cystectomy and need systemic therapies [3] [4]. The 5-year
urothelial bladder cancer prevalence is approximately 712,614 patients [2]
(https://seer.cancer.gov/statfacts/html/urinb.html accessed Jan-2021).
Urothelial carcinoma disproportionately affects the elderly and those with a prior history of
tobacco smoking-related exposure to chemical carcinogens. Patients with urothelial
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carcinoma often have coexisting illnesses such as cardiovascular disease and impaired renal
function, which are important factors limiting treatment options for these generally frail
patients [5]. Inoperable and metastatic disease typically is incurable, prognosis is poor, and
treatment options are limited.
The FDA’s Position:
Advanced/metastatic urothelial carcinoma carries a poor prognosis, particularly in elderly
and frail patients with co-morbidities that are associated with prior tobacco exposure.
Current Treatment Landscape and Unmet Need for Patients with CisplatinIneligible Advanced or Metastatic Urothelial Carcinoma
The Applicant’s Position:
For nearly 30 years, the first-line standard-of-care treatment for patients with advanced or
metastatic urothelial carcinoma who can tolerate cisplatin has been cisplatin-containing
combination chemotherapy, either with gemcitabine or with
methotrexate/vinblastine/doxorubicin [6] [7] [8]. However, approximately 40-60% of firstline urothelial carcinoma patients are considered ineligible to receive cisplatin-based
chemotherapy and treatment options for this population are limited [9] [10] [11] [12].
Until the approval of pembrolizumab and atezolizumab in 2017, there were no approved
drugs for the cisplatin-ineligible population. Patients were routinely treated with
carboplatin-based chemotherapy, which is associated with inferior efficacy outcomes
relative to cisplatin-based chemotherapy [13]. Treatment options were even more limited
for patients who are not eligible to receive any platinum-based chemotherapy, and these
patients were not offered any treatment or were treated with single-agent chemotherapy,
which is not approved in this setting and has very limited evidence available to support its
use [11].
Despite the fact that carboplatin-based regimens are better tolerated than cisplatin-based
regimens, platinum combination chemotherapy regimens can present tolerability
challenges in patients with urothelial carcinoma especially in patients with advanced age
with multiple comorbid conditions, which are common features of this patient population
[2] [14] [11]. The toxicity associated with cisplatin or carboplatin chemotherapy regimens
limit extended use, and long-term survival is uncommon [14] [15] [11].
Cisplatin-ineligible Patients
According to real-world data, it is estimated that approximately 40-60% of first-line
urothelial carcinoma patients are not eligible for cisplatin-containing chemotherapy [9] [10]
[11] [12].
Before availability of pembrolizumab and atezolizumab, there were no approved therapies
addressing patients who are deemed cisplatin-ineligible. The consensus guidelines from the
National Comprehensive Cancer Network (NCCN) recommended participation in clinical
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trials of new and more tolerable therapies or carboplatin-based chemotherapy, which is not
exempt from hematologic toxicities, including neutropenic fever [16].
The NCCN recommendation for gemcitabine/carboplatin for these patients is based on the
EORTC 30986 study, a small Phase 2/3 study (n=238) evaluating gemcitabine/carboplatin
versus another carboplatin regimen (methotrexate/carboplatin/vinblastine) in cisplatinineligible, advanced or metastatic urothelial cancer patients [9]. EORTC 30986 study showed
no significant difference in efficacy between the 2 arms (median overall survival [OS] = 9.3
months for gemcitabine/carboplatin and 8.1 months for
methotrexate/carboplatin/vinblastine, OS hazard ratio [HR] = 0.94, and progression-free
survival [PFS] HR = 1.04). Severe acute toxicity (defined as death resulting from toxicity,
Grade 4 thrombocytopenia with bleeding, Grade 3 to 4 renal toxicity, neutropenic fever, or
Grade 3 to 4 mucositis) was observed in both treatment arms, but the frequency was lower
in patients who received gemcitabine/carboplatin versus
methotrexate/carboplatin/vinblastine (9.3% versus 21.2%), indicating that
gemcitabine/carboplatin is the preferred treatment regimen. In light of the limited efficacy
and toxicity observed with carboplatin-based regimens, the overall benefit derived from
carboplatin-based chemotherapy is moderate [17] [13]. Hence, a high unmet need exists for
effective and tolerable therapeutic options in this population.
Platinum-ineligible Patients
According to market research data, it is estimated that approximately 20% of all first-line
urothelial carcinoma treated patients are not eligible for any platinum-containing
chemotherapy (ie, chemotherapy ineligible) 1. This is mainly due to the frailty of the patient
population and toxicity concerns with the use of platinum-based chemotherapy [18] [17],
leaving pembrolizumab and atezolizumab as the only approved alternatives available in this
patient population.
While there are published guidelines for determining eligibility for cisplatin-based
combinations in urothelial cancer, there are no clear guidelines or definitions of clinical
characteristics for platinum ineligibility [17]. Despite the lack of a precise definition,
practicing clinical oncologists take multiple fitness factors into consideration, and platinumbased chemotherapy is not offered to patients considered unfit for chemotherapy (ie,
chemotherapy ineligible).
Frail, chemotherapy unfit patients were identified in the EORTC 30986 trial. Among the
cisplatin-ineligible population, patients with 2 prognostic factors associated with poor
outcome (Eastern Cooperative Oncology Group (ECOG) performance status (PS) 2 plus
glomerular filtration rate (GFR) <60 mL/min or ECOG PS 2 plus visceral metastases
[approximately 26% of the study population]) did not benefit from gemcitabine plus
carboplatin or the combination therapy of methotrexate, carboplatin, and vinblastine [19]

1

From company-sponsored market research in early 2020 that was conducted with 62 academic and
community oncologists who spent ≥60% time in clinical practice in the United States.
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[9] and had significant toxicity. Based on these conclusions, EORTC 30986 trial results
demonstrated that ECOG PS 2 plus an additional prognostic factor (GFR <60mL/min or
visceral metastases) are key characteristics that define chemotherapy unfitness. The
authors suggested that alternative treatment regimens should be investigated for these
patients.
Frequently reported characteristics of chemotherapy unfitness in the literature are
performance score (high ECOG PS or low Karnofsky score) indicating an overall frail status,
advanced age, and multiple comorbidities (eg, GFR < 60mL/min or visceral metastases),
which is consistent with findings from real-world treatment patterns [18] [17] [20] [21] [22].
Analyses of real-world treatment patterns suggest that up to approximately 60% of patients
with advanced/metastatic urothelial carcinoma were treated prior to the approval of
immunotherapy [17] [11] [12] [22] [21]. The critical implication of this was that many
patients died without having had the opportunity to receive any anticancer treatment.
Typically, untreated patients were older, and a higher percentage had poor performance
status, and multiple comorbidity conditions compared to patients who received treatment
[11]. Based on real-world evidence, median survival for the 1L patients without treatment
was 3.7 months and for patients treated with non-cisplatin-based chemotherapy was 6.9
months, while median survival for patients receiving cisplatin-based chemotherapy was
12.1 months [11].
Real-world treatment patterns indicate that the proportion of patients in the first-line
setting who remained untreated prior to the approval of immunotherapy decreased
considerably once pembrolizumab and atezolizumab were approved (US Oncology Network
EMR Database [May 2016 – Jan 2019], unpublished), supporting the fact that
immunotherapy fulfilled an unmet medical need. In addition, in an analysis of real-world
data from patients with advanced/metastatic urothelial carcinoma who received
pembrolizumab monotherapy, median OS was 11.0 months [23].
In summary, there is an unmet need to develop tolerable and effective therapies for
patients with cisplatin-ineligible advanced/metastatic urothelial carcinoma and for patients
who are unfit for any platinum-based chemotherapy. Pembrolizumab and atezolizumab
were approved in the first-line setting in 2017 specifically in the setting of cisplatin-ineligible
patients with a PD-L1 CPS ≥10 or platinum-ineligible patients irrespective of PD-L1
expression status. The atezolizumab and pembrolizumab approvals followed the
accelerated approval pathway and were based on evidence of objective and durable
responses. The NCCN recommendations for patients who cannot tolerate cisplatin-based
chemotherapy are chemotherapy and immunotherapy: gemcitabine and carboplatin,
atezolizumab, or pembrolizumab [24]. These 2 treatment options have a different
mechanism of action, which is reflected by the different efficacy and safety profiles, as
discussed later. The recommendation for atezolizumab or pembrolizumab is specifically for
patients who cannot tolerate cisplatin-based chemotherapy and whose tumors express PDL1. For patients who are not eligible for any platinum-containing chemotherapy regardless
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of PD-L1 expression, the only recommended treatment option is immunotherapy:
atezolizumab and pembrolizumab.
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The FDA’s Position:
Standard first-line treatment for metastatic urothelial carcinoma in patients who are fit with
acceptable renal function, is generally considered to be a cisplatin-based regimen.
Carboplatin-based regimens have demonstrated inferior ORR and complete response rates
compared to cisplatin-based regimens but are a standard of care for cisplatin-ineligible
patients. Cisplatin-ineligibility for the purposes of trial enrollment is generally defined as
any of:
• Eastern Cooperative Oncology Group performance status (ECOG PS) ≥ 2
• CTCAE Grade ≥ 2 hearing loss
• CTCAE Grade ≥ 2 peripheral neuropathy
• CrCl <60 mL/min
• NYHA Class ≥ 3 heart failure
The FDA agrees that these criteria for cisplatin-eligibility are reasonable to define this
population. These criteria may result in a heterogenous population of patients considered
ineligible for cisplatin, which may vary between trials.
The Applicant has additionally proposed criteria to define patients ineligible for carboplatin
based on retrospective analysis of the results of the EORTC 30986 study in which patients
with ECOG PS ≥ 2 in combination with at least one of the following correlated with lower
ORR and increased incidence of toxicity:
•
•
•

Visceral metastases
CrCl <60 mL/min
≥ 80 years of age

The FDA notes that criteria for carboplatin-ineligibility have not been well-defined. The
Applicant’s criteria are retrospective and conflate measures of adverse prognosis (i.e.
visceral metastases) with contraindications to carboplatin-based chemotherapy. The FDA
does not consider that lack of efficacy in a retrospective analysis denotes ineligibility for a
given therapy. The FDA further notes that carboplatin-ineligibility and chemotherapyineligibility may not be interchangeable.

Pembrolizumab
Advisory Committee Briefing Document

PAGE 8
Locally Advanced or Metastatic Urothelial Carcinoma

The FDA agrees that there are limited effective treatment options for cisplatin-ineligible
patients with advanced/metastatic urothelial carcinoma and for patients who are unfit for
any platinum-based chemotherapy. However, the FDA notes that cisplatin-ineligible
patients may be treated with gemcitabine + carboplatin followed by avelumab maintenance
therapy in those without disease progression after chemotherapy. This regimen has
received regular approval in the US and has demonstrated an overall survival benefit
compared to chemotherapy alone. Based on outcomes from first-line studies of
gemcitabine + carboplatin, in which median PFS ranged from 6-7 months, approximately
75% of cisplatin-ineligible patients would be expected to be eligible for avelumab
maintenance following first-line chemotherapy. Recent guidelines recommend this regimen
as one of the preferred treatment options for the first-line treatment of patients with mUC
who are cisplatin-ineligible. See Section 2.1.1.2 for discussion of potential alternative
therapies.
While the Applicant has provided unpublished RWD analyses of differences in survival
outcomes of patients treated prior to and following the accelerated approval of anti-PD1/PD-L1 therapies, there is insufficient detail provided to assess the appropriateness of this
RWD to support any type of inference on patient outcomes. Observational data is subject to
inherent potential biases and unmeasured confounding which may limit the regulatory
interpretation or ability to specifically evaluate the data in isolation of the treatment effect
to support any evaluation of effectiveness. Study design and methodologic considerations
of RWD require careful analysis to ensure fit for purpose data to meet specific regulatory
objectives.
Additional concerns in the inclusion of RWD, even as supportive, is that it can only be
descriptive unless there were pre-specified hypothesis testing or power calculations for the
analysis. There are several other concerns which may include and are not limited to, the
selection bias resulting from the comparability of patients in the treatment groups
(untreated, non-cisplatin-based, cisplatin-based) including the distribution of key clinical
covariates or prognostic factors that might influence outcomes (e.g. geography, treatment
setting, disease severity, comorbidities, other factors). Data missingness can also
significantly influence the modeling and interpretation of outcomes, especially when
present in key clinical covariates. Quantification of this and other potential biases would be
necessary to understand the appropriateness of such an analysis. Additional concerns with
RWD might include the level of potential heterogeneity in data, differences in temporality
of analysis or change in standard of care, and differential follow-up or censoring which
require additional evaluation. No specific data were included on the process of a priori
selection of the data source, quantification of improvement in percentage of patients
treated, or demonstration of significant survival benefit over cisplatin-based therapy for
patients.
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2.1.1.2 Changes in the Treatment Landscape Since Accelerated Approval
The Applicant’s Position:
First-line, Treatment-naive Population
Despite the progress made for the treatment of advanced urothelial cancer, the mainstay of
treatment in the 1L setting remains platinum-doublet chemotherapy for those who are
eligible to receive it. For those who are unfit for platinum-containing chemotherapy, the
treatment landscape has not changed since approval of pembrolizumab and atezolizumab,
and no new treatments have become available. Since the initial approvals of
pembrolizumab in advanced urothelial cancer, the option of using an anti-PD-L1 therapy as
maintenance therapy for patients with an initial favorable response (stable disease or
better) to platinum-doublet chemotherapy is now available in the US and is discussed
below.
Approval of anti-PD-1/anti-PD-L1 therapies addressed an important unmet need and
provides treatment options for patients whose previous options were only cytotoxic
chemotherapies. The proportion of first-line patients who received treatment increased
from approximately 60% to 90% of patients in the US with availability of pembrolizumab
and atezolizumab [11] (US Oncology Network EMR Database [May 2016 – Jan 2019],
unpublished). At least one-third of first-line patients receive immunotherapies, and
pembrolizumab is prescribed in ≥20% of first-line patients (~2700 new patients annually in
the US). This represents a high utilization of immunotherapy in the first-line setting of
patients with advanced urothelial carcinoma in the US (US Oncology Network EMR
Database [May 2016 – Jan 2019], unpublished) (IQVIA claims database [Dec 2019 – Nov
2020], unpublished).
Maintenance Setting, Post Platinum-based Treatment Population
Avelumab was recently approved for patients who receive first-line platinum-based
chemotherapy and remain free of disease progression in July 2020. The JAVELIN Bladder
100 study demonstrated that for patients who remain free of disease progression after
completion of platinum-based chemotherapy in the first-line setting, avelumab is superior
to best supportive care [25]. However, avelumab maintenance addresses a subgroup of
patients following platinum-based chemotherapy and does not offer an alternative
treatment for chemotherapy-ineligible patients or for patients who want to avoid platinumrelated toxicity based on their individual treatment goals for their advanced/metastatic
urothelial carcinoma.
There remains an unmet need that currently approved and available treatment options with
anti-PD-1 or anti-PD-L1 therapy fulfill for those patients who are unfit for platinum-based
chemotherapy and for those patients who are cisplatin-ineligible (and whose tumors
express PD-L1) who wish to avoid the potential toxicities of carboplatin-based
chemotherapy. The availability of a maintenance therapy option post-chemotherapy does
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not address this patient population, and only addresses those patients who are fit enough
for chemotherapy and who have elected to undergo chemotherapy.

The FDA’s Position:
The FDA notes that the utilization of pembrolizumab should not be construed as
justification for the indication under discussion.
The following constitute potential alternative therapies for patients ineligible for cisplatinbased chemotherapy based on published guidelines. It should be noted that atezolizumab
does not meet regulatory requirements of available therapy as it does not have a regular
approval for that indication and clinical benefit has not been verified by post-approval
studies.
Regimen

ORR

FDA Comment

Gemcitabine and
carboplatin
Gemcitabine and
carboplatin
followed by
maintenance
avelumab if no
disease
progression
Atezolizumab

30-45%

Median DoR approximately 58 months.
38% of patients enrolled on
JAVELIN Bladder 100 trial
received prior gemcitabine
and carboplatin. OS benefit
(HR 0.69 (0.56, 0.86) for
maintenance avelumab for
all-comer population.
Accelerated approval for
patients who are not eligible
for cisplatin-containing
chemotherapy and whose
tumors express PD-L1 (PD-L1
stained tumor-infiltrating
immune cells [IC] covering ≥
5% of the tumor area), as
determined by an FDAapproved test, or are not
eligible for any platinumcontaining chemotherapy
regardless of PD-L1 status

30-45%

All patients
(n=119):
23.5% (16.2,
32.2)
PD-L1
expression
<5% in ICs
(n=87): 21.8%
(13.7, 32)
PD-L1
expression
≥5% in ICs
(n=32):
28.1% (13.8,
46.8)

FDA
Reference
Reviewed
No
1-3
Yes

Bavencio
USPI

Yes

Tecentriq
USPI
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28%

Gemcitabine and
paclitaxel

37%

Ifosfamide,
doxorubicin, and
gemcitabine

n/a
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Single-arm trial, n=40, DOR
No
not reported
Single-arm trial, n=54, DOR
No
7.6 months (range not
reported)
Single-arm trial, n=65,
No
patients with locally advanced
UC only.

4
5
6

While the ORR is higher for first-line chemotherapy than for pembrolizumab and
atezolizumab, the FDA considered the longer duration of response for these therapies in
combination with an alternative toxicity profile to constitute a favorable risk/benefit for
accelerated approval based on the available therapies at the times of approval.
Preliminary results from the PD-L1-low subgroups in the IMVigor130 and KEYNOTE-361
trials indicating worse overall survival for patients treated with immunotherapy
monotherapy lead to the restriction of the accelerated approval indications for the
population of cisplatin-ineligible patients without PD-L1-high tumors. Given the lack of
alternative approved therapies for patients considered ineligible for both cisplatin and
carboplatin and the enrollment of cisplatin-ineligible patients regardless of carboplatineligibility in IMVigor210 (Cohort 1) and KEYNOTE-052, the accelerated approval indication
for this population regardless of PD-L1 status was maintained for both drugs. While no
other therapies are approved specifically for patients who are considered ineligible for both
cisplatin and carboplatin, several potential regimens that are platinum-sparing have been
evaluated, albeit in small, single-arm trials without blinded independent central review.
These trials were conducted prior to the current generally-accepted definition of cisplatinineligibility, which limits comparability to trials of more current regimens. Results from
these trials have not been reviewed by the FDA.

2.2
2.2.1

Pembrolizumab
Mechanism of Action and Scientific Rationale for Pembrolizumab in Advanced or
Metastatic Urothelial Carcinoma

The Applicant’s Position:
Pembrolizumab is a potent and highly selective humanized monoclonal antibody (mAb) of
the immunoglobulin G4/kappa isotype designed to directly block the interaction between
programmed cell death 1 (PD-1) and its ligands, programmed cell death ligand 1 (PD-L1) and
PD-L2. This blockade enhances functional activity of the target lymphocytes to facilitate
tumor regression and, ultimately, immune rejection. In vitro and in vivo experiences have
shown that PD-1 and PD-L1 blockade using a mAb can result in activation of antitumor
T cells and subsequent tumor regression. Pembrolizumab also modulates the level of IL-2,
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TNF-α, IFN-γ, and other cytokines. The antibody potentiates existing immune responses in
the presence of antigen only; nonspecific activation of T cells is not observed.
The efficacy of pembrolizumab has been demonstrated in studies of urothelial carcinoma,
and pembrolizumab monotherapy is approved for 3 urothelial carcinoma indications in the
United States (US). Pembrolizumab monotherapy was the first checkpoint inhibitor to
demonstrate an OS benefit versus chemotherapy in the second-line treatment of patients
with locally advanced/metastatic urothelial carcinoma in KEYNOTE-045 [1], and results of
KEYNOTE-045 supported full marketing approval in May 2017. Pembrolizumab also received
full marketing approval in January 2020 for treatment of certain patients with non-muscleinvasive bladder cancer on the basis of results from KEYNOTE-057. These 2 studies provide
the highest level of evidence of the clinical benefit of pembrolizumab in urothelial
carcinoma patients.
The first-line treatment of patients with advanced/metastatic urothelial cancer who are
ineligible for cisplatin or ineligible for any platinum-based therapy represents a clinical
setting with limited treated options (see [Sections 2.1 through 2.1.1.2 above]).
KEYNOTE-052 is a large Phase 2 study of the checkpoint inhibitor, pembrolizumab, in 370
participants in this target population. Results of KEYNOTE-052 led to marketing approval by
the accelerated approval pathway in May 2017, at the same time as the full approval of
pembrolizumab for previously treated advanced urothelial cancer based on the randomized
Phase 3 study, KEYNOTE-045.
The FDA’s Position:
Pembrolizumab has received regular approval for the second-line treatment of patients
with locally advanced or metastatic urothelial carcinoma based on demonstration of
improved overall survival for pembrolizumab compared to investigator’s choice of singleagent chemotherapy in KEYNOTE-045.
Additionally, pembrolizumab has received regular approval for the treatment of patients
with BCG-unresponsive non-muscle invasive bladder cancer (NMIBC) with carcinoma in situ
(CIS) with or without papillary tumors who are ineligible for or have elected not to undergo
cystectomy, although demonstration of activity in patients with NMIBC may not be directly
applicable to patients with advanced or metastatic disease.
The FDA agrees with the Applicant’s position that the first-line treatment of patients with
advanced/metastatic urothelial cancer who are ineligible for cisplatin or ineligible for any
platinum-based therapy represents a clinical setting with limited treated options. However,
see discussion in Section 2.1.1.1 regarding avelumab maintenance therapy following
carboplatin + gemcitabine for patients whose disease did not progress with first-line
chemotherapy. This regimen may be considered available therapy for cisplatin-ineligible
patients and has a demonstrated OS benefit, although avelumab maintenance only
addresses a subgroup of patients following platinum-based chemotherapy and does not
offer an alternative treatment for carboplatin-ineligible patients.
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2.2.2 United Stated (US) Regulatory History in Cisplatin-ineligible Advanced or
Metastatic Urothelial Carcinoma (Accelerated Approvals and Status of Confirmatory
Studies)
The Applicant’s Position:
In the US, KEYTRUDA is approved for 28 indications across 17 different tumor types
including 2 tumor-agnostic indications. The current US prescribing information 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 is for the treatment of
patients with advanced/metastatic urothelial carcinoma specifically in the setting of
cisplatin-ineligible patients with a PD-L1 CPS ≥10 or platinum-ineligible patients irrespective
of PD-L1 expression status.
KEYTRUDA received accelerated approval in the US on 18-MAY-2017 for the first-line
treatment of patients with locally advanced or metastatic urothelial carcinoma who are
not eligible for cisplatin-containing chemotherapy based on the data from KEYNOTE-052.
The approved indication did not include a restriction based on the PD-L1 biomarker. The
FDA issued the following postmarketing requirement (PMR) study to be completed:
3211-1: Conduct clinical trial KEYNOTE-361 entitled “A Phase III Randomized,
Controlled Clinical Trial of Pembrolizumab with or without PlatinumBased Combination Chemotherapy Versus Chemotherapy in
Subjects With Advanced or Metastatic Urothelial Carcinoma”.
Submit the datasets with the final report.
KEYNOTE-361 is a 3-arm trial evaluating pembrolizumab + chemotherapy, pembrolizumab
alone, and chemotherapy alone for the first-line treatment of participants with advanced or
metastatic urothelial carcinoma. This trial was initiated in October 2016. In February 2018,
the external data monitoring committee (eDMC) for study KEYNOTE-361 recommended to
stop accrual of participants whose tumors express PD-L1 CPS <10 into the pembrolizumab
monotherapy arm after review of early data from the ongoing study. No changes were
needed for the other 2 arms. Based on the eDMC review of preliminary data from
KEYNOTE-361 and subsequent review of additional analyses from KEYNOTE-052, the original
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US indication for KEYNOTE-052 was amended by the FDA on 19-JUN-2018 (Biologics
Licensing Application [BLA] 125514 S-043) as follows: KEYTRUDA is indicated for the
treatment of patients with locally advanced or metastatic urothelial carcinoma who are not
eligible for cisplatin-containing chemotherapy and whose tumors express PD-L1 (CPS ≥10)
or in patients who are not eligible for any platinum-containing chemotherapy regardless of
PD-L1 status.
KEYNOTE-361 was completed in April 2020 and final analysis results were submitted to the
FDA to fulfill the reporting requirements of the PMR 3211-1 in December 2020. Alternative
trials that could fulfill the PMR, and the projected timing for a supplemental BLA submission
for each of these studies (LEAP-011, KEYNOTE-866, and KEYNOTE-905), were proposed to
FDA in August 2020.
The FDA’s Position:
At the time of FDA approval of pembrolizumab for cisplatin-ineligible patients in the firstline setting, the FDA considered the accelerated approval pathway most appropriate
despite the overall survival benefit demonstrated in the second-line setting. The review
team considered clinical benefit observed in the second-line setting to not necessarily
represent or translate into clinical benefits in the first-line setting for cisplatin-ineligible
patients and thus that there was residual uncertainty.
The indication for cisplatin-ineligible patients was restricted based on the preliminary
results of KEYNOTE-361. KEYNOTE-361 was intended to fulfill the post-marketing
requirement to confirm the clinical benefit of pembrolizumab, however failed to meet its
primary endpoints.
The FDA has concerns regarding the ability of the Applicant’s proposed alternative trials
(LEAP-011, KEYNOTE-866, and KEYNOTE-905) to fulfil the post-marketing requirement, due
to reasons discussed by FDA in Section 5.
2.3

Use of Biomarkers for Pembrolizumab in Advanced or Metastatic Urothelial
Carcinoma

The Applicant’s Position:
There has been a significant effort in recent years to better characterize biomarkers that
may be helpful in predicting response to immunotherapy in urothelial cancer primarily
focusing on prospective analysis of PD-L1.
PD-L1 has been approved as a biomarker to predict response to pembrolizumab across
multiple indications to date, including gastric and gastroesophageal junction cancer,
esophageal cancer, non–small cell lung cancer, cervical cancer, urothelial cancer, head and
neck squamous cell carcinoma, and triple-negative breast cancer [26]. PD-L1 testing is
widely available. PD-L1 protein expression in urothelial carcinoma is determined by using
CPS (PD-L1 staining cells in tumor cells, lymphocytes, macrophages divided by the total
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number of viable tumor cells, multiplied by 100). The tumor specimen from urothelial
carcinoma is considered PD-L1 positive if CPS is ≥10. The choice of PD-L1 cutoff CPS of ≥10
was based on receiver operating characteristic analysis of KEYNOTE-052 data in training and
validation datasets. The training set demonstrated trends toward an increase in the
probability of response with increasing CPS score. CPS ≥10 appeared to show the largest
positive predictive value gain without loss in sensitivity. The CPS ≥10 cutoff was then
subsequently evaluated in a validation set consisting of the remainder of KEYNOTE-052
patients and established as PD-L1 cutoff for pembrolizumab for urothelial carcinoma [27]
[28] [29].
The prevalence of PD-L1 CPS ≥10 in advanced or metastatic urothelial carcinoma patients is
approximately 30% [30] [Section 3.1.2] to approximately 50% [Section 3.2.1] in the first-line
setting (KEYNOTE-052 and KEYNOTE-361) and approximately 30% in the second-line setting
KEYNOTE-045 [1]. In KEYNOTE-052, enrichment in efficacy of pembrolizumab monotherapy
for patients with PD-L1 CPS≥10 was observed (see [Section 3.1.2].
PD-L1 IHC 22C3 pharmDx is indicated and routinely used as an aid in identifying the cisineligible subpopulation of first-line advanced or metastatic urothelial carcinoma patients
for treatment with pembrolizumab according to the product label. However, in addition to
the measurement of PD-L1 expression in tumors, the treatment choice in advanced or
metastatic urothelial cancer patients is based on other criteria, such as patient's baseline
characteristics and patient preference.
The FDA’s Position:
PD-L1 CPS ≥10 was associated with increased ORR in the validation set of KEYNOTE-052 and
PD-L1 IHC 22C3 pharmDx assay is indicated to identify the cisplatin-ineligible patient
population eligible for treatment with pembrolizumab.
3

COMPLETED PEMBROLIZUMAB CLINICAL STUDIES IN THE FIRST-LINE TREATMENT OF
ADVANCED OR METASTATIC UROTHELIAL CARCINOMA

[Table 1] presents characteristics of studies KEYNOTE-052 and KEYNOTE-361.
Table 1
Clinical Studies Supporting Efficacy in Advanced/Metastatic Urothelial Carcinoma
Study
No.

Phase

KEYNOTE- 2
052

Description/
Design
Multicenter,
open-label,
nonrandomized;
endpoints
include ORR in
all comers, CPS
>1, CPS ≥10

Population/ Planned
Enrollment

Dosage Regimen

370 participants with
locally
advanced/metastatic
UC; all participants
have UC and are
cisplatin-ineligible

Pembrolizumab 200 mg
intravenous
administration Q3W

Study Status/
Participants
Enrolled
Ongoing (enrollment
and final analysis
completed)
/370 participants
enrolled and treated
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Description/
Design

Population/ Planned
Enrollment

Dosage Regimen

Randomized,
activecontrolled,
parallel-group,
multisite, openlabel study of
pembrolizumab
with or without
chemotherapy;
endpoints
include PFS in all
comers and OS
in all comers,
CPS ≥10

1010 participants with
locally
advanced/metastatic
UC randomized, 993
treated; 3 treatment
regimens in the 1L
setting; (1)
pembrolizumab alone,
(2) pembrolizumab +
combination
chemotherapy,
(3) combination
chemotherapy alone

Treatment Arm 1
(pembrolizumab alone):
pembrolizumab 200 mg
intravenous
administration Q3W

Study Status/
Participants
Enrolled
Ongoing (enrollment
and final analysis
completed)
/1010 participants
enrolled and treated

Treatment Arm 2
(pembrolizumab +
chemotherapy):
Pembrolizumab +
cisplatin or carboplatina +
gemcitabinea

Treatment Arm 3
(Chemotherapy alone):
cisplatin or carboplatina +
gemcitabinea
Abbreviations: 1L = first-line; AUC=area under the concentration curve; CPS=combined positive score;
Q3W=once every 3 weeks; ORR=objective response rate; OS=overall survival; PFS=progression-free survival;
UC=urothelial carcinoma.
a
Gemcitabine 1000 mg/m2 Q3W with cisplatin 70 mg/m2 Q3W or carboplatin AUC 5 (preferred) or AUC 4.5
(per local guidelines).
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KEYNOTE-052: Efficacy Summary

KEYNOTE-052 is an open-label, non-randomized, Phase 2, multiple-site study of
pembrolizumab in participants with advanced/unresectable (inoperable) or metastatic
urothelial cancer who had not received prior systemic chemotherapy and who are not
eligible to receive cisplatin [Figure 1]. An interim analysis of KEYNOTE-052 (data cutoff
date: 09-MAR-2017) was the basis for the accelerated approval, and the final analysis of
KEYNOTE-052 has since occurred (data cutoff date: 26-SEP-2018). Key results from the final
analysis are summarized in this briefing document. The results of the final analysis,
including a longer duration of follow-up for DOR, confirm the benefits observed at the
interim analysis with respect to ORR, DOR, and DCR.
Figure 1
KEYNOTE-052 Study Design

a

Assessed using the PD-L1 IHC 22C3 pharmDx assay.

Abbreviations: BICR=blinded independent central review; DOR=duration of response; ECOG PS=Eastern
Cooperative Oncology Group Performance Score; IHC=immunohistochemistry; NYHA=New York Heart
Association; ORR=objective response rate; OS=overall survival; PD-L1=programmed cell death ligand 1;
PFS=progression-free survival; Q3W=once every 3 weeks; RECIST v1.1=Response Evaluation Criteria in Solid
Tumors version 1.1; UC=urothelial carcinoma.

3.1.1

KEYNOTE-052: Disposition, Demographics and Baseline Characteristics

The Applicant’s Position:
Disposition
As of the cutoff date for the final analysis, 370 participants had been treated in KEYNOTE052 and no participants remained on first-course study treatment. The primary reason for
discontinuation from study treatment was progressive disease (48.4%). In the original
application, the median follow-up duration was 9.5 months (range: 0.1 to 22.7 months),
whereas at the final analysis median follow-up duration is now 11.4 months (range: 0.1 to
41.2 months).
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Demographics and Baseline Characteristics
Participants represented the full spectrum of cisplatin-ineligible patients. The median age of
participants was 74 (48.4% were ≥75 years old and 28.9% were ≥80 years old) and many
participants had poor prognostic features at study entry: 41.9% had ECOG PS 2, 85.1% had
visceral disease, and 58.6% had renal dysfunction (baseline GFR <60 mL/min).
The cisplatin-ineligible participants in KEYNOTE-052 include a subgroup of participants who
are considered ineligible for any platinum-based chemotherapy (ie, chemotherapy
ineligible). The chemotherapy-ineligible subgroup was evaluated along with the overall
population. This subgroup was defined as participants with an ECOG PS of 2 and 1 of the
following additional characteristics: visceral metastases, renal dysfunction, or were
≥80 years of age [19] [9] [17]. A total of 145 participants (39%) met this definition for
chemotherapy ineligibility.
Baseline characteristics of the PD-L1 CPS ≥10 subgroup population were consistent with the
overall population: the median age in this subgroup was 72.5, 46.4% had ECOG PS 2,
76.4% had visceral disease, and 54.5% had renal dysfunction.
The FDA’s Position:
The patient population enrolled in KEYNOTE-052 was comprised primarily of patients with
ECOG PS 2 and/or renal dysfunction. There were limited numbers of patients who were
considered ineligible based on hearing loss (n=27), peripheral neuropathy (n=5), or
symptomatic heart failure (n=1). Additionally, while the revised indication included
patients considered ineligible for any platinum-based chemotherapy regardless of PD-L1
CPS score, these patients did not constitute a pre-specified subset in KEYNOTE-052. As
noted in Section 2.1, the criteria for carboplatin ineligibility have not been well-defined.
While visceral metastases may constitute an adverse prognostic risk factor associated with
poor outcome in response to platinum-based chemotherapy, this is not necessarily
equivalent to rendering a patient ineligible for platinum-based chemotherapy.
3.1.2

KEYNOTE-052: Efficacy Results

The Applicant’s Position:
The primary efficacy endpoint for KEYNOTE-052 was objective response rate (ORR) per
Response Evaluation Criteria in Solid Tumors (RECIST) 1.1 by independent radiology review
in all patients and in patients with PD-L1 positive tumors, as defined by a CPS ≥10. In
addition to the presentation of ORR below, results are presented for the secondary
endpoints of duration of response (DOR), which was supportive of the accelerated approval,
and the disease control rate (DCR).
KEYNOTE-052 was an estimation study and therefore no multiplicity adjustment was
applied.
Objective Response Rate (Primary Endpoint)
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In the original application, the centrally verified ORR (rate of complete response [CR] +
partial response [PR]) among all participants was 29.2% (95% CI: 24.6, 34.1), and the DCR
(rate of CR + PR + stable disease) was 47.3% (95% CI: 42.1, 52.5). At the final analysis, the
centrally verified ORR among all participants was 28.6% (95% CI: 24.1, 33.5), and the DCR
was 46.8% (95% CI: 41.6, 52.0), consistent with the data from the original application [Table
2]. Response to pembrolizumab did not appear to differ by most subgroup factors [Figure
2]. The ORR among chemotherapy-ineligible participants (n = 145) was 25.5% (95% CI: 18.6,
33.4). The ORR among participants with PD-L1 CPS ≥10 (n = 110) was 47.3% (95% CI: 37.7,
57.0).
Duration of Response (Secondary Endpoint)
In the original application, the median DOR among all participants with a confirmed
response had not yet been reached. With a longer duration of follow-up at the final
analysis, the median DOR among all participants with a confirmed response (n = 106) was
determined at 30.1 months (range: 1.4+ to 35.9+ months) [Table 2]. The DOR among
chemotherapy-ineligible participants with a confirmed response (n = 37) was 30.1 months
(range: 2.8 – 34.3+), consistent with the overall population [Table 2]. The median DOR
among participants with PD-L1 CPS ≥10 with a confirmed response (n = 52) was still not
reached at the final analysis. Durable responses beyond 24 months were observed
regardless of CPS status in 46.9% of responders.
Table 2
Summary of Key Efficacy Results - KEYNOTE-052
All Participants (APT Population)
N=370
Primary Endpoint
Objective Response Rate
Secondary Endpoints
Median Duration of Response
Participants with Response ≥12 Months
Disease Control Rate

28.6% (95% CI: 24.1, 33.5)
30.1 months (range: 1.4+ - 35.9+)
67%
46.8% (95% CI: 41.6, 52.0)

Chemotherapy-ineligible Participants
N=145
Primary Endpoint
Objective Response Rate
Secondary Endpoints
Median Duration of Response
Participants with Response ≥12 Months
Disease Control Rate

25.5% (95% CI: 18.6, 33.4)
30.1 months (range: 2.8 – 34.3+)
64%
40.0% (95% CI: 32.0, 48.5)

Participants with PD-L1 CPS ≥10
N=110
Primary Endpoint
Objective Response Rate
Secondary Endpoints

47.3% (95% CI: 37.7 57.0)
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Median Duration of Response
Participants with Response ≥12 Months

Not Reached (range: 1.4+ - 35.4+)
76%

Disease Control Rate

67.3% (95% CI: 57.7, 75.9)

Abbreviations: APT = all patients (participants) as treated; BICR = blinded independent central review; CI = confidence
interval; CPS = combined positive score; CR = complete response; DCR = disease control rate; DOR = duration of
response; PD-L1 = programmed cell death ligand 1; PR = partial response; RECIST 1.1 = Response Evaluation Criteria
in Solid Tumors version 1.1; SD = stable disease.
Confirmed responses only are included for ORR, DOR, and DCR.
ORR responders include confirmed CR or PR based on BICR assessment where CR or PR is confirmed by at least 2 scans
separated by at least 4 weeks per RECIST 1.1.
Disease control includes subjects with confirmed complete response, partial response, or stable disease.
DCR responders include confirmed CR, PR, or SD based on BICR assessment where CR, PR, or SD is confirmed by at least
2 scans separated by at least 4 weeks and the initial scan should be at least 6 weeks from randomization for
confirmed SD in case there are not 2 consecutive CR or PR scans per RECIST 1.1.
Analysis on response duration is based on patients with a best overall response as confirmed CR or PR only.
“+” indicates there is no progressive disease by the time of last disease assessment.
95% CIs calculated based on binomial exact confidence interval method.
For response duration, medians and percentages were calculated from product-limit (Kaplan-Meier) method for
censored data.
Database Cutoff Date: 26SEP2018.
Source: [P052V03MK3475: analysis-adsl; adopa, adtte].

Figure 2
Objective Response Rate with Confirmation Based on RECIST 1.1 per Central Radiology
Assessment by Subgroup Factors – APT Population – KEYNOTE-052

Abbreviations: APT=all patients (participants) as treated; CPS=combined positive score; ECOG=Eastern Cooperative
Oncology Group; ORR=objective response rate; PD-L1=programmed cell death ligand 1.
The row for ECOG status of 2 includes 1 subject with an ECOG status of 3.
Renal dysfunction is defined as a baseline creatinine clearance <60 mL/min.
Other reasons for cisplatin ineligibility include Class III Heart Failure, Grade ≥2 Peripheral Neuropathy, and Grade ≥2
Hearing Loss.
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Pembrolizumab remains an appropriate treatment option for patients who are ineligible for
cisplatin-based chemotherapy and whose tumors express PD-L1 CPS ≥10 and for patients
who are ineligible for any platinum-based chemotherapy, regardless of PD-L1 CPS. Palliative
chemotherapy, supportive care, or clinical trials are the only alternate options for these
patients.
The FDA’s Position:
KEYNOTE-052 used the early clinical benefit endpoint of durable response rate to
demonstrate the efficacy of pembrolizumab for support of accelerated approval. Per 21
CFR Subpart H, indications granted accelerated approval may require that the Applicant
confirm clinical benefit when there is uncertainty as to the relationship between the
observed clinical benefit and ultimate outcome.
Whether the demonstrated ORR and DOR with further follow-up compared to that
evaluated at the time of the accelerated approval may constitute clinical benefit in the
currently indicated population given the overall survival benefit demonstrated in the
second-line setting is unclear and has not been previously discussed by an advisory
committee.
3.2

KEYNOTE-361 [Confirmatory Study]: Efficacy Summary

The Applicant’s Position:
KEYNOTE-361 is an open-label, Phase 3, randomized, active-controlled, parallel-group,
multiple-site study of pembrolizumab with or without chemotherapy versus chemotherapy
alone as first-line treatment for participants with advanced or metastatic urothelial
carcinoma [Figure 3]. KEYNOTE-361 did not show a statistically significant improvement in
the dual primary endpoints of PFS and OS at final analysis (29-APR-2020 data cutoff). The
Applicant is not seeking to convert accelerated approval to full approval on the basis of this
study, but instead is briefly presenting the key findings from the study that suggest
meaningful activity of pembrolizumab. The KEYNOTE-361 study efficacy results were
generally consistent with results of KEYNOTE-052 and had safety findings (described below)
that were consistent with both KEYNOTE-052 and the established safety profile of
pembrolizumab. Therefore, overall, the study is supportive of a continued positive riskbenefit assessment for pembrolizumab and maintaining the existing accelerated approval as
a first-line treatment for cisplatin-ineligible patients with a PD-L1 CPS ≥10 or platinumineligible patients irrespective of PD-L1 expression status.
Participants in KEYNOTE-361 were considered by the investigator to be fit enough to receive
platinum-based chemotherapy (ie, chemotherapy eligible): cisplatin/gemcitabine or
carboplatin/gemcitabine. In contrast, participants in KEYNOTE-052 were fit enough for
carboplatin-based chemotherapy or were unfit for any platinum-based chemotherapy (see
[Section 3.1.1] above). As such, KEYNOTE-361 was not designed to address the segment of
the population in the currently approved indication based on KEYNOTE-052 in patients who
are ineligible for any platinum-containing chemotherapy (regardless of PD-L1 status).
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Of note, participants eligible for KEYNOTE-052 had documented evidence of cisplatin
ineligibility based on the criteria published from Galsky et al, 2011 [31]: ECOG PS of 2, CrCl
<60 mL/min, Grade ≥2 peripheral neuropathy, Grade ≥2 hearing loss, or NYHA Class III heart
failure). In the KEYNOTE-361 protocol, these same criteria were recommended to
investigators to determine choice of chemotherapy (cisplatin vs carboplatin); however, the
chemotherapy choice was at the discretion of the investigator.
Figure 3
KEYNOTE-361 Study Design

Assessed using the PD-L1 IHC 22C3 pharmDx assay.
Abbreviations: AUC=area under the concentration-time curve; ECOG PS=Eastern Cooperative Oncology Group
Performance Score; IHC=immunohistochemistry; PD-L1=programmed cell death ligand 1; Q3W=once every 3
weeks; R = randomization; UC=urothelial carcinoma.

a

The FDA’s Position:
The KEYNOTE-361 study did not show a statistically significant improvement in the dual
primary endpoints of PFS and OS. This trial is not supportive of a continued positive riskbenefit assessment for pembrolizumab and maintaining the existing accelerated approval as
a first-line treatment for cisplatin-ineligible patients with a PD-L1 CPS >10 or platinumineligible patients irrespective of PD-L1 expression status.
3.2.1

KEYNOTE-361: Disposition, Demographics and Baseline Characteristics, and
Subsequent Therapy During the Study

The Applicant’s Position:
Disposition
As of the cutoff date of 29-APR-2020 for the final analysis (22 months after the last
participant was enrolled), 1010 participants were randomized (351 to pembrolizumab +
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chemotherapy, 307 to pembrolizumab alone, and 352 to chemotherapy alone). Median
follow-up duration was 15.6 months (range: 0.4 – 42.4 months) at data cutoff.
A majority (57.0%) of participants in the chemotherapy-alone arm completed
chemotherapy. The overall rate of discontinuation of study treatment was higher in the
2 pembrolizumab-containing arms (~84%) compared to chemotherapy alone (43%) due to
the longer planned duration of pembrolizumab treatment (up to 2 years [35 cycles])
compared to chemotherapy (up to approximately 4 months [6 cycles]). The most frequent
reasons for discontinuation from study treatment in all 3 arms were progressive disease and
adverse events (AEs). A higher percentage of participants discontinued study treatment due
to progressive disease in the pembrolizumab + chemotherapy (54.5%) and
pembrolizumab-alone (57.2%) arms compared with the chemotherapy-alone arm (16.7%);
this can likely be attributed, as stated above, to the longer protocol-specified duration of
treatment for pembrolizumab compared with chemotherapy. The incidence of
discontinuations from treatment due to AEs was comparable across the 3 arms (16.7% in
the pembrolizumab + chemotherapy arm, 14.5% in the pembrolizumab-alone arm, and
13.5% in the chemotherapy-alone arm).
Demographics and Baseline Characteristics (Overall Intent-to-treat (ITT) Population)
Baseline characteristics for participants were generally balanced across the 3 treatment
groups in the overall ITT population and were representative of a platinum-eligible
population with advanced urothelial carcinoma [10].
The majority of participants were male (77.5% in the pembrolizumab + chemotherapy arm,
74.3% in the pembrolizumab-alone arm, and 74.4% in the chemotherapy-alone arm) and
white (70.1%, 69.4%, and 67.3%, in the same respective treatment arms). Median age was
approximately 69 years in each of the 3 treatment arms. Most participants had visceral
disease (73.8% in the pembrolizumab + chemotherapy arm, 77.9% in the
pembrolizumab-alone arm, and 71.6% in the chemotherapy-alone arm). As selected by the
investigator prior to randomization, cisplatin plus gemcitabine was the choice of
chemotherapy for approximately 45% of participants and carboplatin plus gemcitabine for
approximately 55% of participants. The proportions of participants for whom cisplatin
versus carboplatin was selected are consistent with literature reports for patients with
advanced/metastatic urothelial carcinoma [10].
There was a higher proportion of participants with PD-L1 CPS ≥10 in the
pembrolizumab-alone group (52.1%) compared to the pembrolizumab + chemotherapy
(45.3%) and chemotherapy-alone (44.9%) groups that can be attributed to the early stop in
accrual of participants with PD-L1 CPS <10 to this group per recommendation from the
eDMC [Section 2.1.2].
Subsequent Anticancer Therapies (Overall ITT Population)
The proportion of participants who received subsequent anticancer therapies was higher in
the chemotherapy-alone arm (61.1%) than the pembrolizumab + chemotherapy arm
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(35.3%) and the pembrolizumab-alone arm (41.0%). In the chemotherapy-alone group,
almost half of the participants (48.0%) received subsequent treatment with anti-PD-1/antiPD-L1 therapies (which included pembrolizumab, atezolizumab, durvalumab, avelumab, and
nivolumab), compared with 6.6% in the pembrolizumab + chemotherapy group and 4.6% in
the pembrolizumab-alone group. Kaplan-Meier plots display the early and frequent use of
subsequent anticancer therapies in the pembrolizumab- and chemotherapy-alone groups
followed by a stabilization in the use of subsequent anticancer therapies in the
pembrolizumab-alone group [Figure 4].
The high frequency of subsequent anticancer therapies, particularly the high use of
anti-PD-1/anti-PD-L1 therapies in the chemotherapy-alone group [Figure 5], potentially
resulted in attenuation of OS benefit in the pembrolizumab-alone group and the
pembrolizumab + chemotherapy group relative to the chemotherapy-alone group.
Figure 4
Kaplan-Meier Estimates of Time to Anticancer Therapies – ITT Population – KEYNOTE-361

Abbreviations: C = chemotherapy; ITT = intent-to-treat; P = pembrolizumab.
Database Cutoff Date: 29APR2020.
Source: [P361V01MK3475: adam-adsl; adtte].
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Figure 5
Kaplan-Meier Estimates of Time to Anti-PD-1/Anti-PD-L1 Anticancer Therapies – ITT
Population – KEYNOTE-361

Abbreviations: C = chemotherapy; ITT = intent-to-treat; P = pembrolizumab; PD-1 = programmed cell death 1; PD-L1 =
programmed cell death ligand 1.
Database Cutoff Date: 29APR2020.
Source: [P361V01MK3475: adam-adsl; adtte].

The FDA’s Position:
While there is a higher percentage of control-arm patients who received subsequent antiPD-1/anti-PD-L1 therapy, the FDA does not believe that this fully explains the lack of benefit
seen for PFS and OS, and continues to consider KN-361 to have failed to meet its co-primary
endpoints.
3.2.2

KEYNOTE-361: Statistical Considerations

The Applicant’s Position:
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Efficacy Endpoints and Analysis Methods
The primary efficacy endpoints were PFS and OS for the pembrolizumab + chemotherapy
arm compared to the chemotherapy-alone arm in all participants and OS for the
pembrolizumab-alone versus the chemotherapy-alone arm in all participants and in
participants with PD-L1 CPS ≥10. ORR, DOR, and DCR were secondary efficacy endpoints.
Hypotheses H1 through H4b for PFS and OS and H5a and H5b for ORR and the multiplicity
testing procedure are outlined in [Figure 6]. The multiplicity strategy for KEYNOTE-361 was
applied to the primary hypotheses on superiority for PFS, superiority and noninferiority in
OS, and key secondary hypotheses of superiority for ORR. Alpha was initially allocated to
hypotheses H1: PFS and H2: OS for the comparison of pembrolizumab + chemotherapy to
chemotherapy alone in all participants, followed by sequential testing for hypotheses H3a
through H5b. The following section will focus on the description of the primary endpoints
and hypotheses included in the multiplicity testing procedure.
Figure 6
Multiplicity Testing Procedure – KEYNOTE-361

Abbreviations: BICR = blinded independent central review; CPS = combined positive score; FWER = family-wise error rate;
H = hypothesis; ITT = intent-to-treat; ORR = objective response rate; OS = overall survival; PD-L1 = programmed cell death
ligand 1; PFS = progression-free survival.

The Applicant’s Position:
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Efficacy Results – KEYNOTE-361
Pembrolizumab + Chemotherapy Versus Chemotherapy Alone (Overall ITT Population)
Results for the primary endpoints and hypotheses H1 (PFS per blinded independent central
review [BICR] assessment) and H2 (OS) showed trends toward numerically greater PFS and
OS in the pembrolizumab + chemotherapy arm versus the chemotherapy-alone arm but
were not statistically significant for KEYNOTE-361 at the final analysis (PFS: HR of 0.78
[95% CI: 0.65, 0.93; 1-sided p=0.0033], and OS: HR of 0.86 [95% CI: 0.72, 1.02; 1-sided
p=0.0407]) [Table 3]. Therefore, formal statistical testing stopped with hypothesis H2. The
p-value boundaries for statistical significance at the final analysis according to the
multiplicity testing procedure were p<0.0019 for H1 (PFS) and p<0.0142 for H2 (OS).
Numerically greater ORR results were observed in the pembrolizumab + chemotherapy arm
versus the chemotherapy-alone arm (H5a) [Table 3].
Table 4
Summary of Key Efficacy Results
Pembrolizumab + Chemotherapy vs Chemotherapy Alone – ITT Population - KEYNOTE-361
Pembrolizumab +
Chemotherapy
(N = 351)

Chemotherapy
Alone
(N = 352)

Treatment Comparison

Median PFS (95% CI) (months) –
primary endpoint, H1*

8.3 (7.5, 8.5)a

7.1 (6.4, 7.9)a

HR: 0.78
(95% CI: 0.65, 0.93)b

Median OS (95% CI) (months)–
primary endpoint, H2*

17.0 (14.5, 19.5)a

14.3 (12.3, 16.7)a

HR: 0.86
(95% CI: 0.72, 1.02)b

ORR, n/N, % (95% CI)–

Difference: 9.8
192/351
158/352
(95% CI: 2.4, 17.1)c
54.7 (49.3, 60.0)
44.9 (39.6, 50.2)
secondary endpoint, H5a*
Abbreviations: CI = confidence interval; CPS = combined positive score; HR = hazard ratio; ITT = intent-to-treat;
ORR = objective response rate; OS = overall survival; PD-L1 = programmed cell death ligand 1; PFS = progressionfree survival.
* H1, H2, and H5a refer to hypotheses outlined in [Figure 6].
a
From product-limit (Kaplan-Meier) method for censored data.
b
Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate stratified by
investigators’ choice of chemotherapy (cisplatin or carboplatin) and PD-L1 status (CPS <10 vs CPS ≥10) at baseline.
c
Based on Miettinen & Nurminen method stratified by investigators’ choice of chemotherapy (cisplatin or
carboplatin) and PD-L1 status (CPS <10 vs CPS ≥10) at baseline.

Pembrolizumab Alone Versus Chemotherapy Alone (Overall ITT Population)
Overall survival was similar between pembrolizumab-alone and chemotherapy-alone groups
in the PD-L1 CPS ≥10 subpopulation (H3a and H3b) and overall ITT population (H4a and
H4b) [Table 4] [Figure 7] [Figure 8]. These hypotheses were not tested for superiority or
noninferiority. Similar OS results were observed despite the high incidence of subsequent
treatment with anti-PD-1/anti-PD-L1 therapies in the chemotherapy-alone group (61.1%)
(see [Section 3.2.1]), which possibly attenuated the pembrolizumab treatment effect
compared with chemotherapy. ORR was lower for pembrolizumab alone versus
chemotherapy alone (H5b) [Table 4].
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Table 5
Summary of Key Efficacy Results
Pembrolizumab Alone vs Chemotherapy Alone
(PD-L1 CPS ≥10 and Overall) – ITT Population - KEYNOTE-361
PD-L1 CPS ≥10

Median OS (95% CI) (months) –
primary endpoint, H3a and H3b*
Overall

Median OS (95% CI) (months) –
primary endpoint, H4a and H4b*
ORR, n/N, % (95% CI) –
secondary endpoint, H5b*

Pembrolizumab Alone
(N = 160)

Chemotherapy Alone
(N = 158)

16.1 (13.6, 19.9)a

15.2 (11.6, 23.3)a

Pembrolizumab Alone
(N = 307)

Chemotherapy Alone
(N = 352)

15.6 (12.1, 17.9)a

14.3 (12.3, 16.7)a

Treatment
Comparison
HR: 1.01
(95% CI: 0.77,1.32)b
Treatment
Comparison
HR: 0.92
(95% CI: 0.77, 1.11)c

Difference: -14.8
93/307
158/352
30.3 (25.2, 35.8)
44.9 (39.6, 50.2)
(95% CI: -22.0, -7.4)d
Abbreviations: BICR = blinded independent central review; CI = confidence interval; CPS = combined positive score;
CR = complete response; HR = hazard ratio; ITT = intent-to-treat; ORR = objective response rate; OS = overall
survival; PD-L1 = programmed cell death ligand 1; PR = partial response; RECIST 1.1 = Response Evaluation Criteria
in Solid Tumors version 1.1.
*
H3a, H3b, H4a, H4b, and H5b refer to hypotheses outlined in [Figure 6].
a
From product-limit (Kaplan-Meier) method for censored data.
b
Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate stratified
investigators’ choice of chemotherapy (cisplatin or carboplatin) at baseline.
c
Based on Cox regression model with Efron’s method of tie handling with treatment as a covariate stratified
investigators’ choice of chemotherapy (cisplatin or carboplatin) and PD-L1 status (CPS <10 vs CPS ≥10) at baseline.
d
Based on Miettinen & Nurminen method stratified by investigators’ choice of chemotherapy (cisplatin or
carboplatin) and PD-L1 status (CPS <10 vs CPS ≥10) at baseline.
ORR responders include confirmed CR or PR based on BICR assessment where CR or PR is confirmed by at least
2 scans separated by at least 4 weeks per RECIST 1.1.
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Figure 7
Kaplan-Meier Estimates of Overall Survival
(Pembrolizumab vs Chemotherapy)
(ITT Population) - KEYNOTE-361

Abbreviations: C = chemotherapy (gemcitabine plus either cisplatin or carboplatin); ITT = intent-to-treat;
P = pembrolizumab.
Database Cutoff Date: 29APR2020.
Source: [P361V01MK3475: adam-adsl; adtte].
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Figure 8
Kaplan-Meier Estimates of Overall Survival
(Pembrolizumab vs Chemotherapy)
(ITT Population) (PD-L1 CPS ≥10) - KEYNOTE-361

Abbreviations: C = chemotherapy (gemcitabine plus either cisplatin or carboplatin); CPS = combined positive score;
ITT = intent-to-treat; P = pembrolizumab; PD-L1 = programmed cell death ligand 1.
Database Cutoff Date: 29APR2020.
Source: [P361V01MK3475: adam-adsl; adtte].

An exploratory analysis was conducted in the choice of carboplatin subpopulation (ie,
participants for whom carboplatin was the investigator choice of chemotherapy at the time
of randomization; n = 366 total for the pembrolizumab alone vs chemotherapy alone
comparison: n = 170 for the pembrolizumab-alone group and n = 196 for chemotherapyalone group) and whose tumors expressed CPS ≥10 in KEYNOTE-361 (n = 84 for the
pembrolizumab-alone group and n = 89 for chemotherapy-alone group). The choice of
carboplatin was a protocol-specified subgroup for analysis, and choice of platinum (cisplatin
vs carboplatin) was a stratification factor. The choice of carboplatin subpopulation with
PD-L1 expression of CPS ≥10 is consistent with the current first-line indication. Overall
survival results in the choice of carboplatin subpopulation with CPS ≥10 were consistent
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with results in the overall population (HR=0.82 [95% CI: 0.57, 1.17] for pembrolizumab
versus chemotherapy) [32].
An exploratory analysis based on the Galsky criteria for cisplatin ineligibility was conducted,
in which participants in KEYNOTE-361 were retrospectively classified into the cisplatinineligible subpopulation according to the Galsky criteria applied in KEYNOTE-052. Overall
survival results in this exploratory subpopulation were consistent with results in the overall
population (HR=0.96 [95% CI: 0.75, 1.23] for pembrolizumab versus chemotherapy). Note
that this exploratory subgroup included participants who had characteristics that satisfied
cisplatin ineligibility based on retrospective application of Galsky criteria, but the
investigator choice was cisplatin-based chemotherapy for 21.7% of participants. Therefore,
the subpopulation is actually a mixed population of participants for whom investigator
choice was carboplatin and participants for whom investigator choice of was cisplatin.
The FDA’s Position:
KEYNOTE-361 failed to demonstrate a statistically significant improvement in the coprimary endpoints of PFS or OS for the pembrolizumab + chemotherapy arm compared to
the chemotherapy alone arm. The Applicant did not control for Type I error in subsequent
comparisons which inflates the possibility of a false positive conclusion. Thus, all other
results reported by the Applicant are descriptive, considered exploratory only, and should
be interpreted with caution.
To provide further data regarding the ORR and duration of response for cisplatin-ineligible
patients, the FDA requested that the Applicant retrospectively identify patients in KYENOTE361 who met the criteria for cisplatin-ineligibility used in KEYNOTE-052 and were treated
with pembrolizumab monotherapy. The response rate and duration of response of these
154 patients are presented below by PD-L1 status.
Table 6: Efficacy Results by PD-L1 Status for Cisplatin-Ineligible Patients (per KEYNOTE-052
criteria) Treated with Pembrolizumab Monotherapy in KEYNOTE-361
ORR (95% CI)

Median DOR (range)

PD-L1 ≥10 (n=71)

25.4% (15.8, 37.1)

NR (4.0+, 36.1+)

PD-L1 <10 (n=83)

24.1% (15.4, 34.7)

NR (3.2+, 36.1+)

The FDA did not conduct its own analyses of this trial that did not meet its primary
endpoints and cannot comment on the Applicant’s exploratory analyses.
3.2.3

KEYNOTE-361: Efficacy Summary and Conclusions

The Applicant’s Position:
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Differences between pembrolizumab + chemotherapy versus chemotherapy alone in PFS
(H1) and OS (H2) in KEYNOTE-361 were not statistically significant and therefore,
subsequent hypotheses were not tested. OS results were similar overall for participants
treated with pembrolizumab alone compared with chemotherapy alone for the PD-L1
CPS ≥10 and overall ITT population [Section 3.2.2.1].
The FDA’s Position:
KEYNOTE-361 failed to meet its primary endpoint. All subsequent analyses are descriptive,
are not interpretable, and should be considered exploratory only. KEYNOTE-361 has not
confirmed the clinical benefit observed in KEYNOTE-052.
3.2.4

Discussion of KEYNOTE-361 Primary Outcomes and Differences Between
KEYNOTE-052 and KEYNOTE-361

The Applicant’s Position:
In KEYNOTE-361, there was a high use of subsequent anti-PD-1/anti-PD-L1 therapy in the
chemotherapy-alone group (48%) (see [Figure 5] above). In addition, there was high
censoring of PFS by BICR compared to investigator assessment, possibly related to
investigator knowledge of treatment assignment in this open-label study, that allowed
discontinuation of the study medication and initiation of subsequent anticancer therapy at
the investigator’s discretion. The high informative censoring of PFS by BICR and high
frequency of subsequent anti-PD-1/anti-PD-L1 therapies in the chemotherapy-alone group
potentially reduced the ability to detect a significant difference in PFS by BICR and
attenuated the OS benefit in the pembrolizumab + chemotherapy group and the
pembrolizumab-alone group versus chemotherapy alone.
An important difference between the studies is that all KEYNOTE-361 participants were
considered fit enough to receive platinum-based chemotherapy ([Section 3.2] [Section
3.2.1]) while a proportion of participants in KEYNOTE-052 (approximately 39%) could be
considered unfit for any platinum-based chemotherapy due to the presence of ECOG PS 2
plus visceral metastases or another characteristic [Section 3.1.1].
KEYNOTE-361 efficacy results were generally consistent with KEYNOTE-052 efficacy results
for participants who received pembrolizumab monotherapy, which is supportive of the
current indication.
Results of KEYNOTE-361 suggest meaningful activity for pembrolizumab and showed trends
toward numerically greater PFS and OS in the pembrolizumab + chemotherapy arm versus
the chemotherapy alone arm. The study was not designed to directly address the patient
population studied in KEYNOTE-052 (described above) given that KEYNOTE-361 did not
include patients ineligible for any platinum-based chemotherapy.
The cisplatin-ineligible but carboplatin-eligible population was not formally studied in
KEYNOTE-361, but 2 subgroup analyses (choice of carboplatin subgroup and the
subpopulation retrospectively classified as cisplatin-ineligible per Galsky criteria) showed
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internally consistent results and showed that when pembrolizumab monotherapy is directly
compared with carboplatin doublet chemotherapy, OS results were similar between these
treatment groups (directionally favoring pembrolizumab with an HR of 0.82 for the choice
of carboplatin subgroup).
The FDA’s Position:
KEYNOTE-361 failed to demonstrate statistical significance for the first hypothesis tested in
its hierarchical testing plan. The Applicant did not control for Type I error in subsequent
comparisons which inflates the possibility of a false positive conclusion. Thus, all other
results reported by the Applicant are considered exploratory only and should be interpreted
with caution.
The FDA did not conduct analyses of this trial which did not meet its primary endpoints and
cannot comment on the Applicant’s statements regarding exploratory analyses of potential
explanatory factors in the results from KEYNOTE-361, which should be considered
hypothesis-generating only.
At this time, pembrolizumab’s clinical benefit in cisplatin-ineligible patients with mUC has
not been confirmed in an adequate and well-controlled study.
4

SAFETY OF PEMBROLIZUMAB IN ADVANCED OR METASTATIC UROTHELIAL
CARCINOMA

The Applicant’s Position:
The overall AE summary profiles for pembrolizumab monotherapy in KEYNOTE-361 were
generally consistent with the prior bladder studies dataset (KEYNOTE-052 and KEYNOTE-045
pooled data) [Table 5]. The safety profile of pembrolizumab monotherapy in KEYNOTE-361
was also consistent with its established safety profile as reflected in the US prescribing
information.
Immune-mediated AEs and infusion reactions (ie, AEs of special interest [AEOSIs]) are
considered to be identified risks for pembrolizumab, which rarely can be life-threatening or
fatal. The frequency, types and severity of immune-mediated events in KEYNOTE-361 and
KEYNOTE-052 [Table 6] were generally consistent with the established pembrolizumab
safety profile and were generally manageable with dose interruption, hormone
replacement, and supportive care, including steroid treatment as applicable [33]. Among
participants in KEYNOTE-052 or KEYNOTE-361, approximately 35% of AEOSIs were Grade 35, and there was 1 death due to an immune-mediated AE (myositis in KEYNOTE-052).
In KEYNOTE-361, pembrolizumab monotherapy had a tolerable and overall favorable safety
profile when compared to chemotherapy alone [Table 5], even with longer exposure to
study drug in the pembrolizumab-alone group (mean exposure was 8.1 months in the
pembrolizumab-alone group and 3.4 months in the chemotherapy alone group). The
percentages of participants with frequently occurring AEs (in ≥10% of participants) were
lower for the pembrolizumab-alone group compared with the chemotherapy-alone group
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(see [Figure 9], which shows common AEs with a difference in frequency between groups of
>10%).
The pembrolizumab-alone group had lower incidences of Grade 3-5 AEs (62.9% vs 81.9%)
compared to the chemotherapy-alone group [Table 5]. Higher frequencies of serious
adverse events (SAEs) and AEs leading to death were observed for the pembrolizumabalone group compared with the chemotherapy-alone group; however, exposure-adjusted
SAE event rates (per 100 person-years) were lower for pembrolizumab alone compared
with chemotherapy alone (122.6 events versus 193.6 events), and the number of drugrelated deaths was the same in both groups (2 deaths in each group). The deaths due to AEs
considered by the investigator as drug related were malignant neoplasm progression and
cardiac failure in the pembrolizumab-alone group, and myocardial infarction and colitis
ischemic in the chemotherapy-alone group. Pembrolizumab treatment was generally
tolerable, as evidenced by a low rate of discontinuations due to AEs [Table 5].
In summary, the safety profiles of pembrolizumab and chemotherapy in KEYNOTE-361
reflect expected differences between the established safety profiles of pembrolizumab [33]
and chemotherapy (cisplatin or carboplatin with gemcitabine [9] [8] [34]). Pembrolizumab
treatment was associated with immune-mediated AEs, and chemotherapy with adverse
drug reactions such as hematologic toxicity.
Overall, the KEYNOTE-052 and KEYNOTE-361 safety results support the safety profile of
pembrolizumab for the approved treatment of urothelial carcinoma.
Table 6
Adverse Event Summary (All Participants)

Subjects in population
One or more AEs
No AE
Grade 3-5 AEs
Serious AEs
Deaths
Deaths due to a drug-related† AE
Discontinued due to an AE

KN052
pembrolizumab
monotherapy
n
(%)
370
361
(97.6)
9
(2.4)
235
(63.5)
190
(51.4)
26
(7.0)
1
(0.3)
61
(16.5)

KN361
pembrolizumab
monotherapya
n
(%)
302
289 (95.7)
13
(4.3)
190 (62.9)
145 (48.0)
26
(8.6)
2
(0.7)
48 (15.9)

KN361
chemotherapyb
n
(%)
342
341
(99.7)
1
(0.3)
280
(81.9)
138
(40.4)
9
(2.6)
2
(0.6)
62
(18.1)

Pooled Pembrolizumab
Prior Bladder Studies
(KEYNOTE-045 and
KEYNOTE-052)a
n
(%)
636
611
(96.1)
25
(3.9)
383
(60.2)
296
(46.5)
39
(6.1)
5
(0.8)
89
(14.0)

Determined by the investigator to be related to the drug.
Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last dose are included.
MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease Progression" not related to the drug are
excluded.
a Includes all subjects who received at least one dose of pembrolizumab monotherapy.
b
Includes all subjects who received at least one dose of chemotherapy.
Database Cutoff Dates: KN045 = 26OCT2017, KN052 = 26SEP2018, KN361 = 29APR2020.
†
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Figure 9
Adverse Events in ≥10% of Participants with a Difference Between Groups of >10% KEYNOTE-361

Table 7
Adverse Event Summary for Adverse Events of Special Interest (Immune-mediated adverse
events and infusion reactions) (All Participants)

Subjects in population
One or more AEs
No AE
Adrenal Insufficiency
Colitis
Encephalitis
Hepatitis
Hyperthyroidism
Hypophysitis
Hypothyroidism
Infusion Reactions
Myocarditis
Myositis
Nephritis
Pancreatitis
Pneumonitis
Severe Skin Reactions
Thyroiditis
Type 1 Diabetes Mellitus

KN052 pembrolizumab
monotherapy
n
(%)
370
96
(25.9)
274
(74.1)
6
(1.6)
11
(3.0)
0
(0.0)
8
(2.2)
11
(3.0)
2
(0.5)
42
(11.4)
1
(0.3)
2
(0.5)
1
(0.3)
2
(0.5)
2
(0.5)
17
(4.6)
10
(2.7)
4
(1.1)
4
(1.1)

KN361
pembrolizumab
monotherapya
n
302
69
233
1
5
1
2
10
2
30
3
0
2
1
2
13
5
3
1

(%)
(22.8)
(77.2)
(0.3)
(1.7)
(0.3)
(0.7)
(3.3)
(0.7)
(9.9)
(1.0)
(0.0)
(0.7)
(0.3)
(0.7)
(4.3)
(1.7)
(1.0)
(0.3)

Pooled Pembrolizumab Prior
Bladder Studies (KEYNOTE045 and KEYNOTE-052)a
n
636
149
487
10
18
0
8
22
3
63
4
2
1
4
2
32
14
6
5

(%)
(23.4)
(76.6)
(1.6)
(2.8)
(0.0)
(1.3)
(3.5)
(0.5)
(9.9)
(0.6)
(0.3)
(0.2)
(0.6)
(0.3)
(5.0)
(2.2)
(0.9)
(0.8)

Non-serious adverse events up to 30 days of last dose and serious adverse events up to 90 days of last dose are included.
MedDRA preferred terms "Neoplasm Progression", "Malignant Neoplasm Progression" and "Disease Progression" not related to the drug are
excluded.
a Includes all subjects who received at least one dose of Pembrolizumab monotherapy.
Database Cutoff Dates: KN045 = 26OCT2017, KN052 = 26SEP2018, KN361 = 29APR2020.
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The FDA’s Position:
Pembrolizumab’s safety profile is well-characterized. The FDA did not conduct safety
analyses specific to KEYNOTE-361 and cannot comment on the Applicant’s statements
regarding safety outcomes in this trial.
5

OTHER SIGNIFICANT ISSUES PERTINENT TO CLINICAL CONCLUSIONS ON EFFICACY
AND SAFETY

The Sponsor is proposing 3 ongoing, randomized, Phase 3 studies (LEAP-011, KEYNOTE-866,
and KEYNOTE-905), any one of which could confirm the clinical benefit of pembrolizumab in
urothelial carcinoma (study designs are shown in [Section 9]). These studies have expected
result read outs being available within the next 1 to 3 years, which is well within the range
of verification of accelerated approval benefits by historical FDA Oncology Standards
(median = 3.4 years; range 0.5-12.6 years) [35].
 LEAP-011: Phase 3 study of pembrolizumab + lenvatinib versus pembrolizumab +
placebo for previously untreated locally advanced or metastatic urothelial carcinoma
in cisplatin-ineligible participants whose tumors express PD-L1, and in participants
ineligible for any platinum-containing chemotherapy regardless of PD-L1 expression.
The first participant was enrolled in JUN-2019 and anticipated completion date is
OCT-2023.
 KEYNOTE-866: Phase 3 study of perioperative pembrolizumab + neoadjuvant
chemotherapy versus perioperative placebo + neoadjuvant chemotherapy for
cisplatin-eligible participants with muscle invasive bladder cancer (MIBC). The first
participant was enrolled in JUL-2019 and anticipated completion date is JUN-2025.
 KEYNOTE-905: Phase 3 study of cystectomy plus perioperative pembrolizumab +/enfortumab vedotin versus cystectomy alone in cisplatin-ineligible participants with
MIBC. The first participant was enrolled in AUG-2019 and anticipated completion
date is MAY-2027.
Pembrolizumab has shown clinical benefit across the full spectrum of urothelial carcinoma
from non-muscle-invasive bladder cancer to advanced urothelial carcinoma. Generally, a
confirmatory trial would evaluate a clinical endpoint that directly measures clinical benefit.
For example, the confirmatory trial population would ordinarily be the same disease
population that was studied to support accelerated approval. In some cases, however, the
commercial availability of a drug following accelerated approval may make it difficult to
enroll patients in the same disease population. In these cases, a confirmatory trial may be
conducted in a different but related population that is capable of verifying the predicted
clinical benefit. This is often the case in oncology, where after accelerated approval of a
drug for late-stage disease is granted, the confirmatory trial is conducted in an earlier stage
of the same cancer [36].
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The LEAP-011 study is intended to build upon the efficacy of pembrolizumab in participants
with cisplatin-ineligible urothelial carcinoma with CPS ≥10 and in participants ineligible for
any platinum-based chemotherapy. Because the study population includes patients who are
ineligible for any platinum-based chemotherapy, a population for which anti-PD-1/anti-PDL1 therapy has become an accepted standard of care, pembrolizumab was selected as the
control arm. No other individual anticancer agent would be considered acceptable as a
comparator and there is not clinical equipoise for randomizing patients to a placebo
comparator in this trial. The pembrolizumab monotherapy arm can verify the predicted
clinical benefit of pembrolizumab in the accelerated approval indication. Due to the limited
activity of VEGF inhibitors in urothelial carcinoma patients when give as monotherapy [37]
[38] [39] [40] [41], during the design of the study it was considered inappropriate to include
a lenvatinib monotherapy arm in the study to address the contribution of pembrolizumab to
the pembrolizumab plus lenvatinib combination.
The KEYNOTE-866 and KEYNOTE-905 studies target earlier lines of therapy, specifically in
the perioperative setting for MIBC; KEYNOTE-866 study evaluates patients with cisplatineligible MIBC and KEYNOTE-905 evaluates patients with cisplatin-ineligible MIBC.
Demonstrating clinical benefit in this earlier disease setting of urothelial cancer is relevant
to the current indication in the metastatic setting, as the cancer disease biology is similar
and most metastatic bladder cancers arise from muscle-invasive tumors of the bladder [4]
[16] [24].
The Sponsor obtained FDA advice and feedback regarding the study designs for these 3
ongoing Phase 3 studies prior to the protocols being initiated.

The FDA’s Position:
The FDA notes the following potential issues with regards to the proposed studies to
confirm the clinical benefit of pembrolizumab in cisplatin-ineligible or carboplatin-ineligible
patients with advanced/metastatic urothelial carcinoma:
1. As currently designed, LEAP-011 does not isolate the effect of pembrolizumab and
does not compare against the current standard of care of carboplatin-based
chemotherapy in patients considered cisplatin-ineligible.
2. KEYNOTE-866 evaluates a cisplatin-eligible population. Outcomes in this population
may not be directly applied to the cisplatin-ineligible population.
3. The expected completion of KEYNOTE-905 is May 2027.
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POINTS FOR THE ADVISORY COMMITTEE TO CONSIDER

Applicant’s Position:
Durable antitumor activity was observed in cisplatin-ineligible participants, including
platinum-ineligible participants, with locally advanced or metastatic urothelial carcinoma
treated with pembrolizumab in KEYNOTE-052 and established pembrolizumab as a standard
therapy for these patients.
Cisplatin-ineligible patients represent approximately 40% to 60% of first-line urothelial
carcinoma patients [9] [10] [11] [12]. According to market research data, 20% of first-line
treated urothelial carcinoma patients are platinum ineligible1. The treatment options for
platinum-ineligible patients remain unchanged since the approval of pembrolizumab and
atezolizumab, and currently palliative chemotherapy, supportive care, or clinical trials are
the only alternate options available.
With the accelerated approvals of anti-PD-1/anti-PD-L1 therapies in 2017, the percentage of
patients who receive any treatment in the first-line setting increased from 60% to 90%
(pembrolizumab is prescribed in 20% of first-line patients in the US), indicating that
pembrolizumab and other checkpoint inhibitors have fulfilled an unmet need.
Although KEYNOTE-361 did not show statistically significant OS or PFS results for the
pembrolizumab + chemotherapy arm versus the chemotherapy alone comparison (primary
endpoint hypotheses), the observed trends toward similar survival outcomes and favorable
safety profile for pembrolizumab alone compared to chemotherapy alone continue to
support the positive benefit-risk profile observed with pembrolizumab monotherapy in
KEYNOTE-052.
In addition, KEYNOTE-045 and KEYNOTE-057 full approvals provide the highest level of
evidence of the clinical benefit of pembrolizumab across the disease spectrum in urothelial
carcinoma patients.
There are 3 ongoing Phase 3 trials that have been proposed as alternative trials to confirm
the benefit of pembrolizumab in advanced urothelial carcinoma, and the results of these
trials will be available within a time frame that is consistent with historical FDA standards
for confirmatory trials.
There is a high unmet medical need for patients with locally advanced or metastatic
urothelial carcinoma who are not eligible for cisplatin-containing chemotherapy and whose
tumors express PD-L1 (CPS ≥10) and patients who are not eligible for any
platinum-containing chemotherapy regardless of PD-L1 status. Pembrolizumab is an active
agent in urothelial cancer and has demonstrated clinical benefit in both earlier (non-muscleinvasive bladder cancer) and later (second-line advanced/metastatic urothelial cancer)
settings. The accelerated approval in the approved 1L setting should be retained in an effort
to provide patients with a meaningful treatment option.
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APPENDIX – LEAP-011, KEYNOTE-866, AND KEYNOTE-905 STUDY DESIGN FIGURES

LEAP-011 Study Design

Abbreviations: BICR = blinded independent central review; CPS = combined positive score; DCR = disease control rate; DOR = duration of
response; ECOG PS = Eastern Cooperative Oncology Group Performance Score; ORR = objective response rate; OS = overall survival; PD =
progressive disease; PD-L1 = programmed cell death ligand 1; PFS = progression-free survival; PRO = patient reported outcome; RECIST 1.1
= Response Evaluation Criteria in Solid Tumors version 1.1; TTD = time to deterioration (in PROs).

KEYNOTE-866 Study Design

Abbreviations: CPS = combined positive score; EFS = event-free survival; EU = European Union; MIBC = muscle-invasive bladder cancer;
OS = overall survival; pCR = pathologic complete response; pDS = pathologic downstaging; PD-L1 = programmed cell death ligand 1; PRO =
patient reported outcome; ROW = rest of world; TTD = time to deterioration (in PROs); US = United States.
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KEYNOTE-905 Study Design

Abbreviations: CPS = combined positive score; DFS = disease-free survival; EFS = event-free survival; EU = European Union; MIBC = muscleinvasive bladder cancer; OS = overall survival; pCR = pathologic complete response; pDS = pathologic downstaging; PD-L1 = programmed
cell death ligand 1; ROW = rest of world; US = United States.

