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Muscle-invasive bladder cancer (MIBC) is associated with high rates of recurrence and poor prognosis
despite aggressive treatment. Neoadjuvant chemotherapy before radical cystectomy (RC) improves
outcomes in cisplatin-eligible patients; however, the improvement in overall survival is modest. Standard
of care for cisplatin-ineligible patients remains RC; more effective systemic therapies are needed.
Recent Phase Ib/II studies suggest pembrolizumab monotherapy and combination therapy are effective
neoadjuvant therapies for MIBC. The randomized Phase III KEYNOTE-866 and KEYNOTE-905/EV-303
studies are being conducted to evaluate efficacy and safety of perioperative pembrolizumab or placebo
with chemotherapy in cisplatin-eligible patients with MIBC (KEYNOTE-866) and of pembrolizumab
monotherapy versus pembrolizumab plus enfortumab vedotin versus RC plus pelvic lymph node dissection
alone in cisplatin-ineligible patients with MIBC (KEYNOTE-905/EV-303).
Clinical trial registration: NCT03924856 & NCT03924895 (ClinicalTrials.gov)
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Bladder cancer was the tenth most common cancer worldwide in 2018, with an estimated 549,393 new cases and
199,922 deaths; in 2021, urinary bladder cancer is projected to represent the sixth highest number of new cases
and ninth highest number of cancer deaths in the USA (83,730 and 17,200, respectively) [1,2]. Bladder cancer
occurs more frequently in men than in women, with age-standardized incidence rates of 9.6 and 2.4 per 100,000
person-years in men and women, respectively [1]. Muscle-invasive bladder cancer (MIBC) is a heterogeneous disease
ranging from tumors that extend into the muscularis propria (T2) to tumors that invade the prostate, uterus,
vagina, bowel or abdominal wall (T4) that represents approximately 25–30% of all bladder cancers [3].
Neoadjuvant chemotherapy has emerged as the preferred method of delivering systemic therapy to improve
outcomes in patients with clinically localized MIBC who are planning to undergo radical cystectomy (RC). Despite
aggressive local and systemic therapy, MIBC is associated with a high rate of recurrence and poor overall prognosis [4].
Standard of care for cisplatin-eligible patients with MIBC is cisplatin-based neoadjuvant chemotherapy followed
by RC and pelvic lymph node dissection (PLND) [5]. Cisplatin-based neoadjuvant chemotherapy for three to four
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cycles followed by RC has demonstrated improved outcomes relative to RC alone in randomized trials and metaanalyses [6–8]. In patients with MIBC, neoadjuvant methotrexate, vinblastine, doxorubicin and cisplatin (MVAC)
followed by RC improved overall survival (OS) compared with RC alone (median 77 vs 46 months) and significantly
increased the proportion of patients who were pathologically free from disease (pT0) at the time of RC (38 vs
15%; p < 0.001) [6]. A meta-analysis that included 15 randomized clinical trials demonstrated that cisplatin-based
neoadjuvant chemotherapy before locoregional treatment significantly improved OS compared with locoregional
treatment alone (hazard ratio: 0.87; 95% CI: 0.79–0.96; p = 0.004) [7]. However, the survival benefit associated
with neoadjuvant chemotherapy is modest, with an absolute increase in 5-year OS of 8% [7]. Gemcitabine plus
cisplatin has also become a preferred option for neoadjuvant treatment in MIBC based on data that show equivalent
efficacy with less toxicity for gemcitabine plus cisplatin versus MVAC in patients with metastatic bladder cancer [9].
Furthermore, retrospective analysis and randomized trials show similar pathologic complete response (pCR) rates
with these regimens. A Phase III study conducted to evaluate dose-dense MVAC and gemcitabine plus cisplatin as
neoadjuvant therapy found that both regimens demonstrated similar pCR response rates (42 vs 36%; p = 0.2) [10].
Additionally, a meta-analysis conducted to evaluate MVAC and gemcitabine plus cisplatin found that pCR rates
(P0/ypT0, excluding non-MIBC [NMIBC]/Tis) were comparable between the two treatment regimens [11]. Also,
a pooled analysis that included 13 retrospective studies showed similar pCR rates for gemcitabine plus cisplatin
(25.7%) and MVAC (24.3%) [7]. Although few prospective studies have compared the efficacy of neoadjuvant with
adjuvant chemotherapy in patients with MIBC, neoadjuvant chemotherapy was associated with more favorable
outcomes than adjuvant chemotherapy based on an analysis of the Retrospective International Study of Cancers of
the Urothelial Tract database (n = 656) [8]. Median disease-free survival (DFS) was increased (34.6 vs 24.9 months)
and the risk for disease progression was reduced (hazard ratio: 0.78; 95% CI: 0.63–0.96; p = 0.02) with neoadjuvant
versus adjuvant chemotherapy [8].
A notable proportion of patients with MIBC (20–50%) are ineligible for cisplatin-based chemotherapy because
of age- and/or disease-related impairment of renal function, poor performance status, or presence of comorbidities
that may be exacerbated by treatment-related toxicity [12,13]. Current standard of care for patients with cisplatinineligible MIBC is RC plus PLND alone, but rates of recurrence are high at up to 50% [5,14]. No definitive studies
have evaluated carboplatin-based chemotherapy in the neoadjuvant setting; RC plus PLND alone remains the
standard of care for patients with cisplatin-ineligible MIBC [5,14].
Although neoadjuvant treatments are available for cisplatin-eligible and -ineligible patients, a substantial proportion of patients with MIBC do not achieve pCR or pathologic downstaging. Therefore, more effective systemic
therapy regimens are urgently needed for cisplatin-eligible and -ineligible patients with MIBC. With the success of
immunotherapy in treating bladder cancer, adjuvant therapy may be a viable option. However, the results in the
adjuvant setting are not clear with IMvigor010 showing no benefit [15] and CheckMate274 showing DFS benefit
at the first interim analysis [16]. Perioperative immunotherapy offers a theoretical advantage over adjuvant therapy
alone. Administration of neoadjuvant immunotherapy could allow activated T cells to encounter more tumor cells,
potentially gaining the ability to identify and destroy similar cells. Adjuvant immunotherapy could then continue
to stimulate this immune surveillance, eradicating residual micrometastases [17].
KEYNOTE-866 & KEYNOTE-905/EV-303 trials
Herein, we describe the design and rationale for the global, randomized, double-blind Phase III KEYNOTE-866
(ClinicalTrials.gov; NCT3924856) and open-label Phase III KEYNOTE-905/EV-303 (NCT03924895) studies
in patients with MIBC, which will be conducted to evaluate the efficacy and safety of perioperative pembrolizumab
plus chemotherapy versus placebo plus chemotherapy in cisplatin-eligible (KEYNOTE-866) or perioperative
pembrolizumab monotherapy versus pembrolizumab in combination with enfortumab vedotin versus RC plus
PLND alone in cisplatin-ineligible (KEYNOTE-905/EV-303) patients.
Background & rationale
Substantial PD-L1 expression is observed in patients with urothelial carcinoma (UC) [18–20], with increased expression in patients with higher tumor staging [18–20]. In UC, there was a significant association between increased
PD-L1 expression and suboptimal patient outcomes, suggesting potential usefulness of PD-L1 as a prognostic
indicator of survival in this patient population [18,20].
Several immunotherapies are under investigation in the neoadjuvant setting for UC or MIBC. In the Phase II
ABACUS trial, neoadjuvant therapy with the PD-L1 inhibitor atezolizumab showed clinical activity in cisplatin-
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ineligible patients with MIBC [21]. The Phase I NABUCCO trial demonstrated the feasibility to resect within
12 weeks from the start of treatment in patients with stage 3 UC who received neoadjuvant therapy with the CTLA4 inhibitor ipilimumab and the PD-1 inhibitor nivolumab [22]. In the Phase II DUTRENEO trial, neoadjuvant
therapy with the PD-L1 inhibitor durvalumab and the CTLA-4 inhibitor tremelimumab was found to be safe and
active in patients with MIBC regardless of tumor immune score [23].
PD-1/PD-L1 inhibition & pembrolizumab for UC

Pembrolizumab is a potent humanized immunoglobulin G4 monoclonal antibody that blocks the interaction
between the PD-1 receptor and its ligands PD-L1 and PD-L2, thus releasing PD-1 pathway-mediated inhibition
of the antitumor immune response [24,25]. Pembrolizumab is currently approved for the treatment of patients with
cisplatin-ineligible locally advanced or metastatic UC whose tumors express PD-L1 (combined positive score ≥10)
and for patients unable to receive platinum-based chemotherapy, regardless of PD-L1 status [24]. Pembrolizumab
is also approved for the treatment of locally advanced or metastatic UC with progression on or after platinumcontaining chemotherapy or within 12 months of neoadjuvant or adjuvant treatment with platinum-containing
chemotherapy [24,25]. Finally, pembrolizumab is approved in the USA for the treatment of patients with bacillus
Calmette–Guérin-unresponsive, high-risk NMIBC with carcinoma in situ with or without papillary tumors who
are ineligible for or have elected not to undergo cystectomy [25].
Pembrolizumab has shown antitumor activity in patients with bladder cancer, including those with MIBC
(Table 1) [26–34]. Results of the KEYNOTE-045 study (NCT02256436) showed clinical benefit with pembrolizumab
as second-line therapy in patients with locally advanced and unresectable or metastatic UC that had progressed
after platinum-based chemotherapy [26,35]. The KEYNOTE-052 study (NCT02335424) showed activity with
pembrolizumab as first-line therapy in cisplatin-ineligible patients with locally advanced and unresectable or
metastatic UC [27,36]. The KEYNOTE-057 (NCT02625961) study of pembrolizumab monotherapy for bacillus
Calmette–Guérin-unresponsive, cystectomy-ineligible NMIBC demonstrated clinically meaningful activity after
>2 years of follow-up [28].
Results of the recent PURE-01 study (NCT02736266) reported clinical activity of single-agent pembrolizumab
as neoadjuvant therapy in 114 patients with MIBC [29,37,38]. In addition, neoadjuvant pembrolizumab in combination with chemotherapy (cisplatin plus gemcitabine) was effective in the HCRN GU14-188 study (cohort 1,
NCT02365766) of cisplatin-eligible patients with MIBC [30]. Pembrolizumab was also effective in combination
with gemcitabine for cisplatin-ineligible patients with MIBC (cohort 2 of HCRN GU14-188) [31]. Taken together,
these results suggest that pembrolizumab in combination with chemotherapy is feasible in the preoperative setting.
Enfortumab vedotin for MIBC

Other targets and platforms have been developed for treatment of UC, including bladder cancer, and provide
single-agent activity and have potential in combination with PD-1 or PD-L1 inhibitors [39]. Enfortumab vedotin
is a nectin-4-directed antibody–drug conjugate that is composed of a fully human monoclonal antibody and the
microtubule-disrupting agent monomethyl auristatin E [40]. Enfortumab vedotin delivers monomethyl auristatin
E to cells expressing nectin-4, leading to cell cycle arrest and cell death. Nectin-4 is a transmembrane protein that
is highly expressed in several solid tumors, particularly those in the bladder, breast and pancreas [40,41].
Enfortumab vedotin is indicated for the treatment of adult patients with locally advanced or metastatic urothelial
cancer who have previously received a PD-1 or PD-L1 inhibitor and a platinum-containing chemotherapy in the
neoadjuvant/adjuvant, locally advanced or metastatic setting [40].
Enfortumab vedotin monotherapy after PD-1/PD-L1 therapy for locally advanced or metastatic UC showed
substantial antitumor activity in a study of patients with heavily pretreated, solid tumors – including UC – who
had experienced progression or were cisplatin ineligible (EV-101) and in a pivotal trial for UC tumors that had
progressed (EV-201; Table 1) [32,33]. Combination pembrolizumab and enfortumab vedotin is being studied as
first-line/previously untreated therapy for advanced or metastatic UC in the ongoing Phase I EV-103 trial for
cisplatin-ineligible patients (Table 1) [34].
The clinical need for improved therapy in MIBC, along with evidence of clinical activity with pembrolizumab
monotherapy and in combination with chemotherapy or enfortumab vedotin in metastatic UC, and preliminary
evidence of activity in the neoadjuvant setting provide a robust rationale for investigating perioperative pembrolizumab plus chemotherapy in the setting of cisplatin-eligible MIBC and pembrolizumab monotherapy or
pembrolizumab plus enfortumab vedotin for cisplatin-ineligible MIBC.
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Table 1. Summary of prior results of pembrolizumab and enfortumab vedotin for bladder cancer.
Trial name

Phase

Patients (n)

Treatment

Population

End points

Results

Ref.

KEYNOTE-045
NCT02256436

III

542
(521 treated)

Pembrolizumab vs
investigator’s choice of
chemotherapy†

Recurrent urothelial
cancer
Progressed on
platinum-containing
therapy

Coprimary: OS
and PFS

Median OS: 10.1 months (95% CI:
8.0-12.3) for pembrolizumab, 7.3
months (95% CI: 6.1-8.1) for
chemotherapy
Median PFS: 2.1 months (95% CI:
2.0-2.2) for pembrolizumab, 3.3
months (95% CI: 2.4-3.6) for
chemotherapy

[26]

KEYNOTE-052
NCT02335424

II

374
(370 treated)

Pembrolizumab

Locally advanced or
metastatic urothelial
cancer
Cisplatin ineligible

Primary: ORR

• ORR: 28.6% (95% CI: 24.1–33.5)
◦ 33 CR (8.9%)
◦ 73 PR (19.7%)
• ORR was higher for patients
with CPS ≥10 vs ⬍10 (47.3 vs
20.3%)

[27]

KEYNOTE-057
NCT02625961

II

102
(96 included in
efficacy analysis)

Pembrolizumab

NMIBC unresponsive to
Primary: CR
BCG therapy and ineligible Secondary: DOR
for RC

• CR: 39 (40.6%)
• DOR: 16.2 months (range: 0+ to
30.4+)

[28]

PURE-01
NCT02736266

II

143

Neoadjuvant
pembrolizumab

MIBC

Primary: pCR
(ypT0ypN0)
Secondary: EFS

• pCR: 38.5% (95% CI: 30.5–46.5)
• Median EFS: not reached
◦ 12-month EFS: 84.5% (95% CI:
78.5–90.9)
◦ 24-month EFS: 71.7% (95% CI:
62.7–82.0)

[29]

HCRN GU14-188
(cohort 1)
NCT02365766

Ib/II

43 (36 included in
primary analysis)

Neoadjuvant
MIBC, cisplatin-eligible
pembrolizumab +
cisplatin + gemcitabine

Primary: PaIR
(≤pT1N0)
Secondary: RFS
and OS

• PaIR: 61.1% (95% CI:
0.45–0.75); pCR 44.4%
• 36-month RFS: 63%
• 36-month OS: 82%
• 36-month disease-specific
survival: 87%

[30]

HCRN GU14-188
(cohort 2)
NCT02365766

Ib/II

37 (31 included in
primary analysis)

Neoadjuvant
pembrolizumab +
gemcitabine

MIBC, cisplatin ineligible

Primary: PaIR
Secondary: RFS
and OS

• PaIR: 51.6% (95% CI:
0.35–0.68); pCR 45.2%
• 12-month RFS: 74.9%
• 12-month OS: 93.8%
• 12-month disease-specific
survival: 100%

[31]

EV-101
NCT02091999

I

155

Enfortumab vedotin

Nectin-4-positive solid
tumors
Progressed on/ineligible
for platinum-containing
chemotherapy and/or
anti-PD-1/L1 therapy

Primary:
• Most common TRAEs were rash,
Safety/tolerability peripheral neuropathy, fatigue,
and pharmaalopecia and nausea (most grade
cokinetics
1–2 severity)
Secondary:
• ORR: 43%
Antitumor
• 12-month OS: 51.8%
activity

EV-201 (cohort 1)
NCT03219333

II

128 enrolled (125
treated)

Enfortumab vedotin

Locally advanced or
metastatic urothelial
carcinoma
Progressed on
platinum-containing
chemotherapy and
anti-PD-1/L1 therapy

Primary: ORR
Secondary: DOR,
PFS, OS and
safety

• ORR: 44% (95% CI: 35.1–53.2);
12% CR
• DOR: 7.6 months (range:
0.95–11.30+ [95% CI: 4.93–7.46])
• PFS: 5.8 months (95% CI:
4.9–7.5)
• OS: 11.7 months (95% CI:
9.1–NR)
• Most common TRAEs were
fatigue, alopecia, decreased
appetite, dysgeusia and
peripheral sensory neuropathy

† Investigator’s

[32]

[33]

choice of paclitaxel, docetaxel or vinflunine.
BCG: Bacillus Calmette–Guérin; CPS: Combined positive score; CR: Complete response; DCR: Disease control rate; DOR: Duration of response; EFS: Event-free survival; MIBC: Muscleinvasive bladder cancer; NMIBC: Non-MIBC; NR: Not reached; ORR: Objective response rate; OS: Overall survival; PaIR: Pathologic nonmuscle invasive rate; pCR: Pathologic complete
response; PFS: Progression-free survival; PR: Partial response; RC: Radical cystectomy; RFS: Relapse-free survival; TRAE: Treatment-related adverse event.
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Table 1. Summary of prior results of pembrolizumab and enfortumab vedotin for bladder cancer (cont.).
Trial name

Phase

Patients (n)

Treatment

Population

End points

EV-103
NCT03288545

I

45

Pembrolizumab +
enfortumab vedotin

Locally advanced or
metastatic urothelial
carcinoma
Cisplatin ineligible

Primary:
• Most common TRAEs were
Safety/tolerability fatigue, alopecia and peripheral
Secondary: ORR, sensory neuropathy
DCR, DOR, PFS
• ORR: 73.3% (95% CI:
and OS
58.1–85.4); 15.6% CR
• DCR: 93.3%
• DOR: median not reached;
12-month rate: 53.7% (95% CI:
27.4–74.1)
• PFS: median 12.3 months (95%
CI: 7.98–NR); 12-month rate:
50.1% (95% CI: 33.0–65.0)
• OS: median not reached;
12-month rate: 81.6% (95% CI:
62.0–91.8)

Results

Ref.
[34]

† Investigator’s

choice of paclitaxel, docetaxel or vinflunine.
BCG: Bacillus Calmette–Guérin; CPS: Combined positive score; CR: Complete response; DCR: Disease control rate; DOR: Duration of response; EFS: Event-free survival; MIBC: Muscleinvasive bladder cancer; NMIBC: Non-MIBC; NR: Not reached; ORR: Objective response rate; OS: Overall survival; PaIR: Pathologic nonmuscle invasive rate; pCR: Pathologic complete
response; PFS: Progression-free survival; PR: Partial response; RC: Radical cystectomy; RFS: Relapse-free survival; TRAE: Treatment-related adverse event.

Neoadjuvant phase
Pembrolizumab
200 mg Q3W IV +
Gemcitabine 1000 mg/m2
and Cisplatin 70 mg/m2
Q3W ×4 cycles

Pembrolizumab
200 mg Q3W IV
×13 cycles

Posttreatment
follow-up will
assess:
• Event-free survival
• Overall survival
• Safety
• PROs

RC + PLND

Stratification

Patient population
(n ≈ 870)
• Eligible for treatment with
cisplatin
• Histologically confirmed
MIBC with predominant
urothelial histology and
PD-L1 expression
(CPS ≥10 or CPS <10)†
• Clinically nonmetastatic
bladder cancer (N ≤ 1M0)
• Eligible for radical
cystectomy and pelvic
lymph node dissection
• No prior systemic
anti-neoplastic treatment
for MIBC
• Received TURBT
• ECOG performance
status 0 or 1

Adjuvant phase

R
1:1

Placebo +
Gemcitabine 1000 mg/m2
and Cisplatin 70 mg/m2
Q3W ×4 cycles

Placebo
×13 cycles

End points
• Primary: pCR, EFS
• Key secondary: OS, DFS, pDS, PROs, safety and tolerability
• Exploratory: biomarkers

Figure 1. KEYNOTE-866 study design.
† Histology will be confirmed by blinded central pathology review. Patients with mixed histology are eligible if the
urothelial component is ≥50%. Patients whose tumors contain any neuroendocrine component are not eligible.
Patients with urothelial carcinomas not originating from the bladder (e.g., upper tract [ureters and renal pelvis] and
urethra) are not eligible.
CPS: Combined positive score; DFS: Disease-free survival; ECOG: Eastern Cooperative Oncology Group; EFS: Event-free
survival; IV: Intravenously; MIBC: Muscle-invasive bladder cancer; OS: Overall survival; pCR: Pathologic complete
response; pDS: Pathologic downstaging; PLND: Pelvic lymph node dissection; PRO: Patient-reported outcome; Q3W:
Every 3 weeks; R: Randomization; RC: Radical cystectomy; TURBT: Transurethral resection of bladder tumor.

Study design
KEYNOTE-866
KEYNOTE-866 is a global, randomized, double-blind, placebo-controlled Phase III trial of neoadjuvant chemotherapy with either perioperative pembrolizumab or placebo in previously untreated cisplatin-eligible patients with
MIBC (Figure 1). Approximately 870 patients will be randomly assigned 1:1 to receive four cycles of gemcitabine
1000 mg/m2 plus cisplatin 70 mg/m2 intravenously (iv.) every 3 weeks (Q3W) in combination with either four
cycles of neoadjuvant pembrolizumab 200 mg iv. Q3W or placebo, followed by RC plus PLND, then 13 cy-
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Screening
Pembrolizumab +

Preoperative
P+C

Pembrolizumab +
chemotherapy +
surgery

Week

P+C

P+C

P+C

P‡

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 …

Baseline imaging within
28 days prior to randomization

RC + PLND§
Presurgery imaging in
weeks 12–14, prior to
RC + PLND

Randomize
1:1

PB + C
Placebo +
chemotherapy +
surgery

Postoperative†

Week

Baseline imaging within
28 days prior to randomization

PB + C

PB + C

Imaging, PRO¶ and biomarkers
analyses 6 weeks following
RC + PLND (±14 days)

P‡

PB + C

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 …

RC + PLND§
Presurgery imaging in
weeks 12–14, prior to
RC + PLND

RC + PLND = radical cystectomy + pelvic lymph node dissection
P + C = pembrolizumab + chemotherapy#
PB + C = placebo + chemotherapy#
PB = placebo

Imaging, PRO,¶ and biomarkers
analyses 6 weeks following
RC + PLND (±14 days)

= Imaging
= PRO
= Biomarkers††

Figure 2. KEYNOTE-866 schedule of activities.
† Imaging will be performed Q12W up to 96 weeks after the postcystectomy imaging, at the end of treatment, Q24W
until year 3 and Q24W beyond.
‡ Adjuvant treatment will begin 8 weeks after RC plus PLND (±7 days). Pembrolizumab or placebo will continue (Q3W)
up to 13 cycles after surgery.
§ Surgery (RC plus PLND) will occur no later than 5 weeks (±7 days) from the last dose of treatment.
¶ Additional PRO analysis will occur at cycles 1, 3, 7 and 11 during adjuvant treatment, Q12W thereafter until the end
of year 2 and Q24W after year 3 through year 5.
#
Cisplatin will be administered on day 1 of each cycle, and gemcitabine will be administered on days 1 and 8 of each
cycle.
†† Blood and tumor samples will be collected at screening (tumor), before surgery (blood), at RC plus PLND (tumor)
and during cycles 1, 4 and 7 of adjuvant treatment (blood).
PLND: Pelvic lymph node dissection; PRO: Patient-reported outcome; Q3W: Every 3 weeks; Q12W: Every 12 weeks;
Q24W: Every 24 weeks; RC: Radical cystectomy.

cles of adjuvant pembrolizumab 200 mg iv. Q3W or placebo (Figure 2). Patients will be scheduled to undergo
surgery (RC plus PLND) no later than 6 weeks after the last dose of neoadjuvant treatment. If necessary, surgery
may be delayed if necessary because of an adverse event (AE); delays other than for AEs will be considered with
sponsor consultation. Adjuvant treatment will begin 8 weeks (±14 days) after RC plus PLND. The planned total
treatment with pembrolizumab or placebo is 17 doses (∼1 year), including both the neoadjuvant and adjuvant
phases. Chemotherapy will be administered for a total of four doses in the neoadjuvant phase only. Treatment
will continue until unacceptable toxicity, intercurrent illness that prevents further administration of treatment, an
event-free survival (EFS) event, investigator’s decision to withdraw the patient, nonadherence to study drug or
consent withdrawal.
KEYNOTE-905/EV-303

KEYNOTE-905/EV-303 is a global, randomized, controlled, parallel-group, multicenter, open-label, Phase III
study of perioperative pembrolizumab monotherapy or combined with enfortumab vedotin and RC plus PLND
versus RC plus PLND alone in cisplatin-ineligible patients with MIBC (Figure 3). Approximately 836 patients will
be randomly assigned 1:1:1 to receive three cycles of therapy with neoadjuvant pembrolizumab 200 mg iv. Q3W
monotherapy, pembrolizumab 200 mg plus enfortumab 1.25 mg/kg iv. Q3W (days 1 and 8), or RC plus PLND
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R
1:1:1

Neoadjuvant phase

Adjuvant phase

Pembrolizumab
200 mg Q3W IV ×3 cycles

Pembrolizumab
200 mg Q3W IV ×14 cycles

Pembrolizumab
200 mg Q3W IV ×3 cycles +
Enfortumab vedotin
1.25 mg/kg Q3W IV ×3 cycles

RC + PLND

Patient population
(n ≈ 836)
• Histologically confirmed
MIBC with predominant
urothelial histology
• Cisplatin-ineligible MIBC
• Clinically nonmetastatic
bladder cancer (N ≤1M0)
• No prior systemic
anti-neoplastic treatment
for MIBC
• Eligible for radical
cystectomy and pelvic
lymph node dissection
• Received TURBT
• ECOG performance
status 0, 1, or 2

Stratification

Perioperative pembrolizumab in MIBC: Phase III KEYNOTE-866 & KEYNOTE-905/EV-303

Pembrolizumab
200 mg Q3W IV ×14 cycles +
Enfortumab vedotin
1.25 mg/kg Q3W IV ×6 cycles

Clinical Trial Protocol

Posttreatment
follow-up will
assess:
• Survival
• Pathologic
downstaging
• Safety
• PROs

Observation

Time from randomization to RC + PLND ≤12 weeks
for pembrolizumab ± enfortumab vedotin arms,
≤8 weeks observation arm
End points
• Primary: pCR†, EFS†
• Key secondary: OS†, DFS†, pDS†, safety and tolerability
• Exploratory: PROs, biomarkers

Figure 3. KEYNOTE-905/EV-303 study design.
† Tumors expressing PD-L1 CPS ≥10 and tumors in all patients irrespective of CPS.
CPS: Combined positive score; DFS: Disease-free survival; ECOG PS: Eastern Cooperative Oncology Group performance
status; EFS: Event-free survival; IV: Intravenously; MIBC: Muscle-invasive bladder cancer; OS: Overall survival; pCR:
Pathologic complete response; pDS: Pathologic downstaging; PLND: Pelvic lymph node dissection; PRO:
Patient-reported outcome; Q3W: Every 3 weeks; R: Randomization; RC: Radical cystectomy; TURBT: Transurethral
resection of bladder tumor.

followed by observation (current standard of care in this population). Patients in the standard of care arm will
proceed directly to RC plus PLND within 8 weeks of randomization. Patients in the two treatment arms will receive
adjuvant pembrolizumab (200 mg Q3W) for up to 14 cycles as monotherapy or pembrolizumab (200 mg Q3W) for
up to 14 cycles plus enfortumab vedotin (1.25 mg/kg Q3W) for up to six cycles (Figure 4). In the pembrolizumab
monotherapy and combination therapy arms, patients will be scheduled to undergo surgery (RC plus PLND) no
later than 6 weeks (±7 days) after the last dose of neoadjuvant pembrolizumab, and adjuvant treatment will begin
8 weeks after RC plus PLND (±7 days). Patients in the observation arm will not receive additional treatment after
surgery. Treatment will continue until unacceptable toxicity, intercurrent illness that prevents further administration
of treatment, an EFS event, investigator’s decision to withdraw the patient, nonadherence to study drug or consent
withdrawal.
Eligibility criteria
Eligibility criteria for KEYNOTE-866 and KEYNOTE-905/EV-303 are described in Table 2. Cisplatin-eligible patients are being enrolled in KEYNOTE-866, whereas cisplatin-ineligible patients are being enrolled in KEYNOTE905/EV-303; some eligibility criteria are similar in both studies. Briefly, patients aged ≥18 years with histologically
confirmed MIBC with predominant urothelial histology and clinical nonmetastatic bladder cancer who are eligible
for curative-intent standard RC plus PLND will be included. Prior radiotherapy or treatment with anti-PD-1,
anti-PD-L1 or anti-PD-L2 agents; systemic anticancer therapy, including investigational agents within the past
3 years; and any systemic antineoplastic treatment are exclusion criteria. Patients with a known additional malignancy necessitating active treatment, active autoimmune disease, immunodeficiency or active infection necessitating
systemic therapy will also be excluded.
Study procedures
All patients will undergo baseline imaging (computed tomography or MRI) of the chest, abdomen and pelvis for
clinical staging (evaluated by blinded independent central review before randomization). Patients will undergo
repeat imaging ≤5 weeks before RC, 6 weeks ± 14 days after RC, then every 12 weeks (±7 days) up to 96 weeks
after post-RC imaging, at discontinuation and every 24 weeks (±14 days) thereafter (Figures 2 & 4). Disease
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#

RC + PLND = radical cystectomy + pelvic lymph node dissection
P = pembrolizumab
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= Imaging
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Figure 4. KEYNOTE-905/EV-303 schedule of activities.
† Imaging will be performed Q12W up to 96 weeks after postcystectomy imaging and at the end of treatment or
Q24W in year 3 and beyond.
‡ Adjuvant treatment will begin 8 weeks after RC plus PLND (±7 days). Pembrolizumab or pembrolizumab plus
enfortumab vedotin will continue Q3W up to 14 cycles after surgery.
§ Surgery (RC plus PLND) will occur no later than 6 weeks (±7 days) from the last dose of pembrolizumab or
pembrolizumab plus enfortumab vedotin.
¶ Additional PRO analysis will occur at cycles 1, 3, 7 and 11 during adjuvant treatment, Q12W thereafter until the end
of year 2 and Q24W thereafter through years 3–5.
#
Surgery (RC plus PLND) will occur no later than 8 weeks (±7 days) after randomization.
†† Additional PRO analysis will occur at the end of treatment/treatment discontinuation, Q12W thereafter to the end
of year 2 and Q24W thereafter through years 3–5.
‡‡ Blood and tumor samples will be collected at screening (tumor), before surgery (blood), at RC plus PLND surgery
(tumor) and during cycles 1, 4 and 8 of adjuvant treatment (blood) for biomarker analysis.
EV: Enfortumab vedotin; PLND: Pelvic lymph node dissection; PRO: Patient-reported outcome; Q3W: Every 3 weeks;
Q12W: Every 12 weeks; Q24W: Every 24 weeks; RC: Radical cystectomy.

assessment will be based on principles of Response Evaluation Criteria in Solid Tumors (RECIST), version 1.1,
and assessed by imaging review. All patients will provide a baseline transurethral resection (TUR) bladder tumor
sample, which will be evaluated by central blinded pathology for confirmation of predominant urothelial histology,
assessment of PD-L1 expression and confirmation of pathologic staging. Presurgery cystoscopy with repeat TUR
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Table 2. Eligibility criteria for KEYNOTE-866 and KEYNOTE-905/EV-303.
Key inclusion criteria

Key exclusion criteria

• Eligible for treatment with cisplatin (KEYNOTE-866) or ineligible
for treatment with cisplatin (KEYNOTE-905/EV-303)†
• Histologically confirmed diagnosis of MIBC with predominant
(≥50%) urothelial histology and PD-L1 expression (CPS ≥10 or CPS
⬍10)‡
• Clinically nonmetastatic bladder cancer (N ≤1M0)§
• Eligible for and agree to undergo curative-intent standard RC
plus PLND per AUA/ASTRO/ASCO/SUO guidelines
• Underwent TURBT ≤60 days ± 14 days before enrollment that is
submitted and adequate for evaluation of histology and PD-L1
expression
• ECOG PS 0 or 1 (KEYNOTE-866)
• ECOG PS 0, 1 or 2 (KEYNOTE-905/EV-303)
• Adequate organ function
• Male or female aged ≥18 years

• Known additional malignancy that is progressing or has necessitated active treatment ≤3 years
before randomization
• Received any prior systemic antineoplastic treatment for MIBC or NMIBC¶
• Has ≥N2 disease or metastatic disease (M1) as identified by imaging
• Prior therapy with anti-PD-1, anti-PD-L1 or anti-PD-L2 agent or agent directed to another
stimulatory or coinhibitory T-cell receptor
• Prior systemic anticancer therapy including investigational agents (including enfortumab
vedotin or other MMAE-based antibody–drug conjugates [KEYNOTE-905/EV-303]) ≤3 years
before randomization
• Prior radiotherapy to the bladder
• Prior partial cystectomy of the bladder to remove any NMIBC or MIBC
• Ongoing sensory/motor neuropathy grade ≥2 (KEYNOTE-905/EV-303)
• Diagnosis of immunodeficiency or receiving chronic systemic steroid therapy (⬎10 mg daily of
prednisone equivalent) or any other form of immunosuppressive therapy within 7 days of the
first dose of study drug
• Active autoimmune disease that has necessitated systemic treatment in the past 2 years
• History of uncontrolled diabetes (KEYNOTE-905/EV-303)
• Pneumonitis or history of (noninfectious) pneumonitis necessitating steroids
• Active infection necessitating systemic therapy
• Known history of HIV or HBV infection or active HCV infection
• Allogenic tissue/solid organ transplant
• Pregnancy or breastfeeding

† Cisplatin ineligibility was defined by any one of the following: impaired renal function with measured or calculated creatinine clearance ⬍60 ml/min (KEYNOTE-866) or 30–59 ml/min
(KEYNOTE-905/EV-303); ECOG performance status 2 (KEYNOTE-905/EV-303) or greater (KEYNOTE-866); CTCAE v.4 grade ≥2 audiometric hearing loss; CTCAE v.4 grade ≥2 peripheral
neuropathy; New York Heart Association Class III (KEYNOTE-905/EV-303) or greater (KEYNOTE-866) heart failure.
‡ cT2–cT4aN0M0 or cT1–4aN1M0; histology and PD-L1 expression (KEYNOTE-866 only) to be confirmed by blinded central pathology review.
§ Determined by imaging (CT chest and CT or MRI of the abdomen/pelvis), confirmed by blinded central imagining review.
¶ Prior treatment for NMIBC with intravesical instillation therapy such as BCG or intravesical chemotherapy is permitted.
ASCO: American Society of Clinical Oncology; ASTRO: American Society for Radiation Oncology; BCG: Bacillus Calmette–Guérin; CPS: Combined positive score; CT: Computed tomography; CTCAE: Common Terminology Criteria for Adverse Events; ECOG PS: Eastern Cooperative Oncology Group performance status; HBV: Hepatitis B virus; HCV: Hepatitis C virus;
MIBC: Muscle-invasive bladder cancer; MMAE: Monomethyl auristatin E; NMIBC: Non-MIBC; PLND: Pelvic lymph node dissection; RC: Radical cystectomy; SUO: Society of Urologic
Oncology; TURBT: Transurethral resection of bladder tumor.

is not recommended given the unknown impact of a repeat TUR on the primary end point of pCR. All surgical
specimens obtained during RC plus PLND will be assessed by blinded central pathology review to determine
pathological response. Patients with new recurrent/metastatic disease at 6 weeks (±14 days) on postcystectomy
imaging will have met the primary EFS end point and will not receive further trial therapy but will transition
to the survival follow-up stage. Patients who discontinue for reasons other than an EFS event will receive posttreatment follow-up for disease status until an EFS event occurs. After confirmed disease progression or start of a
new anticancer therapy, survival status will be assessed every 12 weeks until death, withdrawal of consent or end of
study, whichever occurs first.
AEs will be monitored throughout the study and for 30 days after the end of study treatment (90 days for
serious AEs) and will be graded per the guidelines outlined in the National Cancer Institute Common Terminology
Criteria for Adverse Events, version 4.0.
In KEYNOTE-866, patient-reported outcomes (PROs) will be assessed by the EuroQol 5-dimension 5-level and
Functional Assessment of Cancer Therapy-Bladder-Cystectomy questionnaires. These will be completed electronically by all patients at regular intervals during treatment (Figure 2). In KEYNOTE-905/EV-303, the EuroQol
5-dimension 5-level, Bladder Cancer Index, Functional Assessment of Cancer Therapy–General and Functional
Assessment of Cancer Therapy-Bladder-Cystectomy questionnaires will be completed electronically by all patients
at regular intervals during treatment (Figure 4).
Outcome measures/end points
For both studies, the primary end points are pCR (defined as the absence of viable tumor [T0N0] in examined
tissue from RC plus PLND based on central pathologic review) and EFS (defined as time from randomization
to the first occurrence of radiographic progressive disease per RECIST v1.1, precluding curative-intent surgery;
failure to undergo surgery with residual muscle-invasive disease and/or any radiographic disease; gross residual
disease remaining after surgery; local or distant recurrence per RECIST v1.1 after RC plus PLND; or death from
any cause). Secondary end points are OS (defined as the time from randomization to death from any cause), DFS
(defined as time from postsurgery baseline imaging until the first occurrence of local or distant recurrence or death
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from any cause) and the proportion of patients with pathologic downstaging (defined as <pT2 and N0 in examined
tissue from RC plus PLND), as well as safety and tolerability. PROs will be evaluated as a secondary end point in
KEYNOTE-866 and as an exploratory end point in KEYNOTE 905/EV-303.
Patients who decline to or are unable to undergo RC plus PLND will no longer receive adjuvant treatment and
will undergo follow-up as follows: those who achieve clinical CR will be censored for EFS and followed up with
serial disease assessments; those with persistent muscle-invasive disease (≥T2 and/or N+) and/or radiographic
evidence of disease will be counted as experiencing an event and transitioned to survival follow-up; those with
residual nonmuscle-invasive disease (≤T2) and/or incomplete evaluation will be censored for EFS and transitioned
to survival follow-up.
Statistics
The intention-to-treat population will include all randomly assigned patients regardless of whether they received
treatment and will be used to assess EFS and OS. The comparison of pCR rates will be analyzed using the stratified
Miettinen and Nurminen method [42], with strata weighting by sample size; the difference in pCR rates between
treatment arms and 95% CIs will be reported.
The DFS analysis population will consist of patients who are disease free at postsurgery baseline imaging; data
will be summarized descriptively using the Kaplan–Meier method. Comparison of the pathologic downstaging
rate between treatment arms will be analyzed using the stratified Miettinen and Nurminen method, with strata
weighting by sample size.
PRO analysis will be based on the PRO full analysis set population, defined as patients with at least one available
PRO assessment and who received at least one dose of study medication. Safety and tolerability analysis (clinical
review of all relevant parameters including AEs, laboratory tests, vital signs and electrocardiographic measurements)
will be conducted on data from the all-patients-as-treated population, defined as all patients who received at least
one dose of study treatment. Safety and tolerability will be evaluated using a tiered approach.
Conclusion
The approval of PD-1/PD-L1 inhibitors for the treatment of bladder cancer signaled a major step forward in
the pharmacologic management of this patient population. Efforts are focused on identification of the optimal
combination and treatment regimen for MIBC and target of the patient cohort likely to derive the greatest
benefit from PD-1 inhibition combined with standard-of-care chemotherapy or with nectin-4-directed antibody–
drug conjugates. Although the efficacy of neoadjuvant chemotherapy is well established in MIBC and the use of
neoadjuvant chemotherapy has increased over time, there are disparities with reduced uptake in patients who are
of older age, who have a higher comorbidity score, who have a lower clinical T stage or who have undergone
partial cystectomy (p < 0.01 for all) [43]. Optimization of patient selection of neoadjuvant chemotherapy for
cisplatin-eligible and -ineligible patients with MIBC may increase the use of neoadjuvant chemotherapy in this
clinical setting. Evidence from Phase Ib/II and II studies suggests that pembrolizumab, administered before RC,
may be an effective neoadjuvant therapy for the treatment of MIBC [26,44].
The Phase III KEYNOTE-866 and KEYNOTE-905/EV-303 studies will serve to clarify the role of perioperative pembrolizumab monotherapy, pembrolizumab-enfortumab vedotin or pembrolizumab chemotherapy in the
neoadjuvant setting in patients with MIBC.
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Executive summary
Background
• Muscle-invasive bladder cancer (MIBC) is associated with high rates of recurrence and poor overall prognosis
despite aggressive local and systemic treatment; more effective systemic treatment options are needed for
cisplatin-eligible and -ineligible patients with MIBC.
Background & rationale
• Pembrolizumab has shown efficacy and safety in patients with unresectable locally advanced or metastatic
bladder cancer in the KEYNOTE-045 and KEYNOTE-052 studies.
• Recent Phase II study results have shown activity with neoadjuvant pembrolizumab as monotherapy or in
combination with chemotherapy in patients with MIBC.
• Enfortumab vedotin added to pembrolizumab has shown promising antitumor activity as first-line therapy for
advanced or metastatic bladder cancer in the EV-103 study.
Study design & eligibility criteria
• KEYNOTE-866 is a global, randomized, double-blind, placebo-controlled Phase III trial of neoadjuvant
chemotherapy with either perioperative pembrolizumab or placebo in previously untreated cisplatin-eligible
patients with MIBC.
• KEYNOTE-905/EV-303 is a global, randomized, open-label, Phase III study of perioperative pembrolizumab
monotherapy versus pembrolizumab and enfortumab vedotin versus no perioperative systemic therapy in
cisplatin-ineligible patients with MIBC.
• Patients with histologically confirmed MIBC with predominant urothelial histology and clinical nonmetastatic
bladder cancer who are eligible for curative-intent standard radical cystectomy and pelvic lymph node dissection
will be included.
• Approximately 870 cisplatin-eligible patients will be enrolled in the KEYNOTE-866 study and approximately 836
cisplatin-ineligible patients will be enrolled in the KEYNOTE-905/EV-303 study.
Outcome measures/end points
• For both studies, the primary end points are pathologic complete response and event-free survival; secondary end
points are overall survival, disease-free survival, the proportion of patients with pathologic downstaging, and
safety and tolerability.
Conclusion
• Results from the Phase III KEYNOTE-866 and KEYNOTE-905/EV-303 studies will clarify the role of perioperative
pembrolizumab plus neoadjuvant chemotherapy (KEYNOTE-866) and perioperative pembrolizumab plus
enfortumab vedotin (KEYNOTE-905) in patients with MIBC.
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KEYNOTE-905/EV-303: Study design and treatment

Objectives
KEYNOTE-866
To evaluate the efficacy and safety of perioperative pembrolizumab or
placebo plus neoadjuvant chemotherapy in cisplatin-eligible patients
with MIBC undergoing RC+PLND
KEYNOTE-905/EV-303
To evaluate the efficacy and safety of perioperative pembrolizumab
monotherapy versus pembrolizumab plus enfortumab vedotin versus
RC+PLND alone in cisplatin-ineligible patients with MIBC undergoing
RC+PLND

836

?

836 participants Randomized 1:1:1

Open-label

Parallel-group

Stratification

R 1:1:1
Key eligibility criteria
• Eligible for treatment with cisplatin (KEYNOTE-866)
• Ineligible for treatment with cisplatin (KEYNOTE-905/EV-303)
• Histologically confirmed diagnosis of MIBC with predominant
urothelial histology
• Clinically nonmetastatic bladder cancer (N ≤ 1M0)
• Eligible for and agree to undergo curative-intent standard RC+PLND per
AUA/ASTRO/ASCO/SUO guidelines
• No prior systemic antineoplastic treatment for MIBC
• Underwent TURBT ≤74 days before enrollment that is adequate for
evaluation of histology and PD-L1 expression
• ECOG PS score 0 or 1 (KEYNOTE-866)
• ECOG PS score 0, 1, or 2 (KEYNOTE-905/EV-303)

Observation

Observation
?

?

870 participants

Randomized 1:1

Double-blind

?

Pembrolizumab
200 mg Q3W IV
×3 cycles

Pembrolizumab 200 mg
Q3W IV ×14 cycles
+
Enfortumab vedotin
1.25 mg/kg Q3W IV
×6 cycles

Time from
randomization
to RC+PLND
≤12 weeks for
pembrolizumab
± enfortumab
vedotin arms,
≤8 weeks for
observation
arm

Adjuvant phase

Pembrolizumab
200 mg Q3W IV
×14 cycles

Placebo-controlled

Stratification

Post-treatment follow-up will assess:
• Survival • Pathologic downstaging • Safety • PROs

R 1:1

Neoadjuvant phase
Placebo
+
Gemcitabine 1000 mg/m2
and Cisplatin 70 mg/m2 Q3W
×4 cycles

Neoadjuvant
phase

RC+PLND

KEYNOTE-866: Study design and treatment

870

Pembrolizumab
200 mg Q3W IV
×3 cycles
+
Enfortumab vedotin
1.25 mg/kg Q3W IV
×3 cycles

Pembrolizumab 200 mg Q3W IV
+
Gemcitabine 1000 mg/m2
and Cisplatin 70 mg/m2 Q3W
×4 cycles

Outcome measures/end points
Primary end points (both studies)
• pCR (absence of viable tumor [T0N0] in examined tissue from
RC+PLND per central pathologic review)
• EFS, defined as the time from randomization to first occurrence of
radiographic progressive disease per RECIST v1.1
Key secondary end points (both studies)

RC+PLND
Adjuvant phase
Placebo
×13 cycles

Pembrolizumab 200 mg Q3W IV
×13 cycles

Post-treatment follow-up will assess:
• EFS • OS • Safety • PROs

• OS (time from randomization to death from any cause)
• DFS (time from postsurgery baseline imaging until the first occurrence
of local or distant recurrence or death from any cause)
• Proportion of patients with pathologic downstaging (<pT2 and N0 in
examined tissue from RC+PLND)
• Safety and tolerability
Patient-reported outcomes were a secondary end point for
KEYNOTE-866 and an exploratory end point for KEYNOTE-905/
EV-303

Glossary
ASCO: American Society of Clinical Oncology; ASTRO: American Society for Radiation Oncology; AUA: American Urological Association; DFS: Disease-free survival; ECOG PS:
Eastern Cooperative Oncology Group performance status; EFS: Event-free survival; IV: Intravenously; MIBC: Muscle-invasive bladder cancer; NMIBC: Non–muscle-invasive bladder
cancer; OS: Overall survival; pCR: Pathologic complete response; PD-L1: Programmed death ligand 1; Q3W: Every 3 weeks; RC+PLND: Radical cystectomy + pelvic lymph node
dissection; RECIST: Response Evaluation Criteria in Solid Tumors; SUO: Society of Urologic Oncology; TURBT: Transurethral resection of bladder tumor.
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