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Post-Platinum Urothelial Carcinoma: OS at 12 Mos

1. Powles T, et al. Lancet. 2018;391:748-757. 2. Apolo AB, et al. J Clin Oncol. 2017;35:2117-2124.  
3. O’Donnell P, et al. AACR 2018. Abstract CT031. 4. Sharma P, et al. AACR 2018. Abstract CT178.  
5. Bellmunt J, et al. N Engl J Med. 2017;376:1015-1026.
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Bladder Cancer: Spectrum of Disease

Localized: ~ 95%

NMIBC: 70% 
CIS, Ta, T1

MIBC: 30% 
T2-T4

Urology

Metastatic: 
~ 5%

Radiation 
Oncology

Medical 
Oncology







Eligible for  
cisplatin-based therapy

Gemcitabine + Cisplatin or 
ddMVAC ! Cystectomy

Ineligible for  
cisplatin-based therapy Cystectomy

Neoadjuvant Therapy for MIBC





UC is Often Upstaged  

Upstaging From Clinical Non-Muscle-Invasive 
(≤cT1) to Pathological Muscle-invasive Cancer 

(≥pT2)

Shiga. Int J Urol 2021;28:814.

Proportion of Overall T-Stage Discrepancies:  
Urothelial Cancers of the Bladder, Pelvis, and Ureter

Bladder Pelvis Ureter
Up to pT2 
Up to pT3 or more
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Updated Meta-analysis of Adjuvant CT

Sternberg CN, et al. Lancet Oncol. 2015;16:76-86.

Single-agent cisplatin 
Studer et al, 1994 
Subtotal 

Cisplatin combinations 
Bono et al, 1997 
Freiha et al, 1996 
Otto et al, 2003 
Skinner et al, 1991 
Lehmann et al, 2006 

Subtotal 
Heterogeneity χ2 = 0.92, df = 4; P = .92 

Gemcitabine plus cisplatin 
Paz-Ares et al, 2010 
Cognetti et al, 2012 
EORTC 30994 trial 

Subtotal 
Heterogeneity χ2 = 12.27, df = 2; P = .002 

Total 
Test for heterogeneity χ2 = 14.49, df = 8; P = .07
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EORTC 30994: Immediate vs Deferred Adjuvant CT

▪ No difference in 
OS between arms

Sternberg CN, et al. Lancet Oncol. 2015;16:76-86.

HR: 0.78 (adjusted 95% CI: 0.56-1.08) 
P = .13
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EORTC 30994: Immediate vs Deferred Adjuvant CT

▪ Improved PFS with 
immediate vs deferred 
adjuvant CT

Sternberg CN, et al. Lancet Oncol. 2015;16:76-86.

HR: 0.54 (95% CI: 0.40-0.73) 
P < .0001
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SWOG-8710: Neoadjuvant CT Is Standard of Care for 
Muscle-Invasive Bladder Cancer

Grossman HB, et al. N Engl J Med. 2003;349:859-866.

Median OS 
Benefit:  
2.6 yrs

MVAC + cystectomy 
Cystectomy alone

Patients at Risk, n 
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▪ Phase III Intergroup trial of 3 cycles of MVAC followed by radical cystectomy vs immediate radical cystectomy (N = 317)

Treatments Median OS, 
Mos

MVAC + cystectomy (n = 153) 77
Cystectomy alone (n = 154) 46
HR (OS): 1.33 (95% CI: 1.00-1.76; P = .06)
HR (disease-specific survival): 1.66 (P = .002)



The Treatment for Muscle-Invasive Bladder Cancer 
(MIBC) is Life-Altering
▪ Survival of patients with MIBC remains suboptimal despite neoadjuvant chemotherapy 

and cystectomy 

▪ Neoadjuvant cisplatin-based chemotherapy is underutilized: approximately 15%-17% of 
patients currently (2003)receive NAC ! cystectomy

Dead
43 %

Alive
57 %

Dead
57 %

Alive
43 %

5-Yr Survival

Cystectomy

Grossman. NEJM. 2003;349:859.

NAC !  
Cystectomy



ABC Meta-analysis of Neoadjuvant Cisplatin-
Based Chemotherapy vs Local Treatment Alone

Advanced Bladder Cancer (ABC) Meta-analysis Collaboration. Eur Urol. 2005;48:202-205.

HR: 0.86

No. Events/No. Entered
Control O-E Variance

Single-agent platinum
Wallace  
Martinez-Pineiro  
Raghavan 

CT

59/83 
43/62 
34/41

50/76 
38/59 
37/55

2.74 
0.33 
5.85

27.18 
20.11 
16.51

Subtotal 136/186 125/190 8.92 63.80
Platinum-based combinations
Cortesi unpublished 
Grossman  
Bassi  
MRC/EORTC  
Malmstrōm  
Sherif  
Sengeløv 

43/82 
98/158 
53/102 

273/491 
68/151 
79/158 
70/78

41/71 
108/159 
60/104 

301/485 
84/160 
90/159 
60/75

-1.87 
-13.61 
-1.95 

-23.69 
-9.97 
-6.37 
1.79

20.84 
51.00 
28.13 

143.61 
37.94 
42.18 
31.96

Subtotal 686/1220 744/1213 -55.67 355.65

Total 882/1406 869/1403 -46.75 419.45

HR

0 0.5 1.0 1.5 2.0
NeoCT Better Control Better

HR: 1.15 (95% CI: 0.90-1.47; P = .264)

HR: 0.86 (95% CI: 0.77-0.95; P = .003)

HR: 0.89 (95% CI: 0.81-0.98; P = .022)



SurgerySystemic TherapyTURBT

Pre- and posttherapy tissue

Response in primary

Potential Attributes of Neoadjuvant Therapy



Cisplatin-Based Neoadjuvant CT

1. Dash A, et al. Cancer. 2008;113:2471-2477. 2. Tully CM, et al. ASCO GU 2014. Abstract 355.  
3. Anari F, et al. Eur Urol Oncol. 2018;1:54-60. 4. Iyer G, et al. J Clin Oncol. 2018;36:1949-1956.  
5. Blick C, et al. Cancer. 2012;118:3920-3927. 6. Plimack ER, et al. J Clin Oncol. 2014;32:1895-1901.  
7. Choueiri TK, et al. J Clin Oncol. 2014;32:1889-1894.

Characteristic Gem/Cis[1] 
(n = 42)

Gem/Cis[2] 
(n = 154)

DD Gem/Cis[3] 
(n = 31)

DD Gem/Cis[4] 
(n = 46)

AMVAC[5] 
(n = 80)

AMVAC[6] 
(n = 40)

DD MVAC[7] 
(n = 39)

Study type Retrospective Retrospective Prospective Prospective Retrospective Prospective Prospective

Cycles, n 4 4 3 6 3-4 3 4

Wks, n 12 12 6 12 6-8 6 8

pCR (pT0), % 26 21 32 15 43 38 26

PR (< pT2), % 36 46 45 57 ~ 61 53 49

Median days from 
CT start to surgery 138 120 65 ~ 114+ 75 68 ~ 98

Grade 3/4 AEs, % NR NR 35 37 27 18 10

Progression free at 
2 yrs, % 64 ~ 68 ~ 68 ~ 76 65 78 ~ 47

Alive at 2 yrs,* % 73 ~ 75 ~ 77 ~ 87 77 83 ≤ 80

*vs 58% with cystectomy alone.

40% to 60% have significant 
residual bladder cancer (≥ T2) 

after neoadjuvant CT

pT0 Rates With 
CT: 

Gem/Cis, 
15% to 32% 

DD MVAC, 
26% to 43%



Pathologic Down-Staging Associated With High 
Cure Rates
Pathologic 
Stage

SWOG 8710 
(n = 126)

MSK 
(n = 154)

Dash et al 
(n = 42)

Yeshchina et al 
(n = 37)

Choueiri et al 
(n = 39)

Plimack et al 
(n = 44)

Regimen MVAC GC GC GC ddMVAC ddMVAC
pT0N0, % 38 20 26 25 26 38
< pT2N0, % 44 44 36 50 49 53
≥ pT2, % 56 56 64 50 51 47

pT0

pT2

pT3/pT4/LN+

pTa/pTcis/pT1 < pT2

≥ pT2

< pT2: 5-yr OS: 90% 
≥ pT2: 5-yr OS: 37%

< pT2 = superficial, nonmuscle-invasive disease (pTa, pTis, pT1)

Courtesy of Dean Bajorin/Chris Tully/Jonathan Rosenberg.
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More Alterations Correlates With Greater Probability of 
Response to Cisplatin-Based Neoadj Chemo

MSKCC/DFCI Discovery Cohort[1] 
Higher total number of alterations in responders (pT0/
Tis) vs nonresponders (≥ pT2)  
(9.7 vs 4.4 mutations/Mb; P = .0003) 

FCCC AMVAC Discovery Cohort[2] 
Higher total number of alterations in responders (pT0) vs 
other (mean no. alterations: 25.4 vs 18.7; P = .024)

Residual MIBC Response (≤ pT1)

Residual MIBC Response (≤ pT1)

FCCC DDGC Validation Cohort[2] 
Higher total number of alterations in responders (pT0) vs 
other (mean no. alterations 22.7 vs 15.3; P = .018)
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A New Classification of Urothelial Cancer by 
Molecular Markers

Robinson GA. Cell. 2017;171:540.

FGFR3-positive UC defines a unique molecular subtype largely different from T-cell–inflamed UC.

Luminal 
KRT20+, GARA3+, FOXA1+

Basal/Squamous 
KRT5,6,14+, GATA3-, FOXA1-

Luminal papillary Luminal infiltrated Luminal Basal/squamous Neuronal

FGFR3(+)

FGFR3 mut, fusion, amp 
Papillary histology 
SHH+ 
Low CIS

Low purity 
EMT markers (TWIST1, ZEB1) 
mIR-200 family 
Medium CD274 (PD-L1), CTLA-4 
Myofibroblast markers 
Wild-type p53

UPKs 
KRT20 
SNX31

Low risk 
NAC* 
FGFR3 inhibitors

FGFRi
Anti–PD-L1, PD-1, CTLA-4 
Cisplatin-based NAC†

Targeted  
therapy?

*Low predicted likelihood 
of response based on 
preliminary data.

†Low response rate. I/O drugs

PD-L1

Female 
Squamous differentiation 
Basal keratin markers 
High CD274 (PD-L1), CTLA4 
Immune infiltrates

Anti–PD-L1, PD-1, CTLA-4 
Cisplatin-based NAC

SOX2 
DLX6 
MSI1 
PLEKHG4B 
E2F3/SOX4 amp 
High cell cycle

Etoposide/cisplatin NAC

Molecular 
markers

Recommended 
therapy

Frequency: 35% 19% 6% 35% 5%Frequency: 35% 19% 6% 35% 5%



Clinically Useful Biomarkers in Urothelial Cancer

▪ FGFR mutation/fusion status 
‒ Any metastatic treatment-refractory setting 

▪ PD-L1 expression status 
‒ First-line (platinum-naive) metastatic setting only 
‒ PD-1/L1 therapy associated with a survival benefit regardless of PD-L1 status in 

second line



Phase III Trial of Neoadjuvant MVAC Followed by 
Radical Cystectomy: 5-Yr Survival
▪ MVAC x 3 followed by cystectomy vs immediate cystectomy (N = 317)

Grossman HB, et al. N Engl J Med. 2003;349:859-866.

▪ pT0: 38% with MVAC vs 
15% with cystectomy alone 

▪ 5-yr survival (pT0): 85%

MVAC + cystectomy, pT0       14 NR 
Cystectomy, pT0                6 11.3 
MVAC + cystectomy, RD        76  3.8 
Cystectomy, RD                 94  2.4
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CheckMate 274: Adjuvant Nivolumab vs Placebo After 
Radical Surgery ± Neoadjuvant CT in High-Risk MIUC
▪ First analysis of international, randomized, double-blind phase III trial

Bajorin. ASCO GU 2021. Abstr 391. NCT02632409.

Patients with high-risk MIUC; if ypT2-ypT4a 
or ypN+, received neoadjuvant cisplatin CT; 

if pT3-pT4a or pN+, did not receive 
neoadjuvant cisplatin CT and ineligible for/
refused adjuvant cisplatin CT; underwent 
radical surgery ≤ 120 days; disease free 

within 4 wks of study dosing 
(N = 709)

Stratified by PD-L1 status (< vs ≥ 1%*), previous 
neoadjuvant cisplatin-based CT, nodal status

Nivolumab 240 mg IV Q2W 
(n = 351)

Placebo IV Q2W 
(n = 348)

*Per PD-L1 IHC 28-8 PharmDx assay. 
†OS data immature at time of analysis.

Treatment for 
up to 1 yr of 

adjuvant 
therapy

▪ Primary endpoints: DFS is ITT population, DFS 
in all randomized patients with PD-L1 ≥ 1% 

▪ Secondary endpoints: nonurothelial tract 
recurrence-free survival, disease-specific 
survival, OS† 

▪ Exploratory endpoints: distant metastasis–
free survival, safety, HRQoL 



CheckMate 274: DFS in ITT and PD-L1 ≥ 1% Populations 
(Primary Endpoints)

Bajorin. ASCO GU 2021. Abstr 391. 

Events, n/N Median DFS, Mos 
(95% CI)

Nivolumab 166/353 21.0 (17.1-33.4)
Placebo 203/356 10.9 (8.3-13.9)

Events, n/N Median DFS, Mos 
(95% CI) 

Nivolumab 52/140 NR (22.0-NE)
Placebo 80/142 10.8 (5.721.2)

ITT PD-L1 ≥ 1%
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Nivo    353  297 245 204 175  151 125 103  83   67    53   49    34   18    15    3      1      0 
Pbo     356  251  201 156 132 119 103  95    80   62    48   44    31   20    18    7      2      0

Nivo    140 113  97    87   74    66   57   49    37   30    27   24    20    9      8      1     0      0 
Pbo      142  92   74    59   52    48   41   37    28   22    17   15     9     5      5      2     1      0

HR: 0.70 (98.31% CI: 0.54-0.89;  
P < .001)

HR: 0.53 (98.87% CI: 0.34-0.84;  
P < .001)

▪ Study met its primary endpoints: nivolumab significantly prolonged DFS vs placebo in the ITT population and 
patients with PD-L1 ≥ 1% (both P < .001)



CheckMate 274: Distant Metastasis–Free Survival

Bajorin. ASCO GU 2021. Abstr 391. 

Events, n/N Median DMFS, 
Mos (95% CI)

Nivolumab 130/353 35.0 (24.6-NE)
Placebo 153/356 29.0 (14.7-NE)

Events, n/N Median DMFS, 
Mos (95% CI) 

Nivolumab 45/140 NR (33.9-NE)
Placebo 61/142 21.2 (10.6-NE)
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Nivo     140 113  99    89   77    69   60    51   39    31   29    25   20     9     8      1      0      0 
Pbo      142   95   76    60   52    48   41    37   28    23   18    16   10     6     6      2      1      0

ITT PD-L1 ≥ 1%

HR: 0.74 (95% CI: 0.58-0.93) HR: 0.60 (95% CI: 0.41-0.88)



IMvigor010: Study Design

▪ International, open-label, randomized phase III study 
 
 
 
 
 
 
 
 
 
 
 
 

▪ Primary endpoint: DFS (ITT) 

▪ Secondary endpoints: OS (ITT), safety; exploratory: biomarkers including PD-L1 status

Hussain. ASCO 2020. Abstr 5000.

Patients with high-risk MIUC 
(bladder, renal pelvis, ureter); 
ECOG 0-2; radical cystectomy/ 
nephroureterectomy with LN 
dissection within ≤ 14 wks*;  

no radiation or adjuvant 
chemotherapy post surgery† 

(N = 809)

Atezolizumab 
1200 mg Q3W (16 cycles or 1 yr) 

(n = 406)

Observation 
Alternating clinic visits/phone calls Q3W 

(n = 403)

*Upper tract UC staging eligibiity cirteria: For patients given neoadjuvant chemotherapy: ypT2-T4a or ypN+. For patients not given neoadjuvant chemotherapy: pT3-T4a 
or pN+. †To be enrolled, patients who were not given neoadjuvant chemotherapy also must have been ineligible or declined adjuvant cisplatin-based therapy. 

Stratified by: number of resected LNs (< 10 vs ≥ 10),  
prior neoadjuvant (yes vs no), LN status (+ vs -), tumor 

stage (≤ pT2 vs pT3/pT4), PD-L1 (IC0/1 vs IC2/3) 

Disease recurrence/ 
survival follow-up 
Tumor assessment: 

Yrs 1-3: every 12 wks  
Yrs 4-5: every 24 wks 

Yr 6

Data cutoff: November 30, 2019
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IMvigor010: Similar DFS With Adjuvant Atezolizumab vs 
Observation in High-Risk MIUC (ITT; Primary Endpoint)

▪ No significant difference in DFS was observed in any clinical subgroup, including PD-L1 
expression level

Hussain. ASCO 2020. Abstr 5000.

DFS events, n (%) 
Median DFS, mos (95% CI) 

18-mo DFS rate, % (95% CI) 
DFS HR (95% CI)

Atezolizumab 
(n = 406) 

212 (52) 
19.4 (15.9-24.8) 

51 (46-56)

Observation 
(n = 403) 

208 (52) 
16.6 (11.2-24.8) 

49 (44-54)
0.89 (0.74-1.08; P = .2446)
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IMvigor010: Patients With ctDNA(+) Tumors Have Poor 
Prognosis
Observation arm: DFS Observation arm: OS

DFS HR, 6.30 (95% CI: 4.45, 8.92) 
P<0.0001

OS HR, 8.00 (95% CI: 4.92, 12.99) 
P<0.0001

Powles. ESMO Immuno-Oncology 2020. Abstr 11.

▪ IMvigor010 confirmed the prognostic value of ctDNA status

HR: 6.30 (95% CI: 4.45-8.92);  
P < .0001

HR: 8.00 (95% CI: 4.92-12.99);  
P < .0001
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IMvigor010: Survival Outcomes With Atezolizumab vs 
Observation by Postsurgical ctDNA Status
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Mo
Atezolizumab 

(n = 300)  
ctDNA-: NR 
ctDNA+: 5.9

Observation  
(n = 281) 

ctDNA-: NR 
ctDNA+: 4.4

Median DFS, mo

Atezolizumab  
(n = 300) 

ctDNA-: NR 
ctDNA+: 25.8

Observation 
(n = 281) 

ctDNA-: NR 
ctDNA+: 15.8
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Background Trials of Neoadjuvant Checkpoint Inhibition 
Muscle Invasive Bladder Cancer

▪ Standard management for T2-4aN0-1M0 bladder cancer: cystectomy 
‒ Cisplatin-based neoadjuvant chemotherapy increases pathologic CR rate and significantly 

improves OS (HR: 0.87; 95% CI: 0.79-0.96)[1] 
‒ Ineligibility for cisplatin-based therapy common in this population 
‒ Pathologic CR rate for TURBT without neoadjuvant therapy: 15% 
▪ PD-1/PD-L1 antibody approved by FDA for treatment of cisplatin-ineligible locally 

advanced or metastatic UC
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ABACUS: 
Atezolizumab  

1200 mg Q3W x 2 doses

 (N = 95)[1] 

PURE-01: 
Pembrolizumab  

200 mg Q3W x 3 doses 
 (N = 50)[2] 

ABACUS and PURE-01: Phase II Trials of Neoadjuvant 
Checkpoint Inhibition Muscle Invasive Bladder Cancer

1. Powles. Nat Med. 2019;[Epub]. 2. Necchi. J Clin Oncol. 2018;36:3353.

Cystectomy

▪ Current study designed to assess safety and efficacy 
in patients with operable bladder cancer who are 
ineligible for neoadjuvant therapy



ABACUS: pCR Rate and CD8+ Cell Count (Coprimary 
Endpoints)

▪ In cisplatin-ineligible patients with operable bladder cancer, 2 cycles of neoadjuvant atezolizumab was active and well tolerated 
▪ pCR occurred in 29% (95% CI: 19% to 42%) 
‒40% (95% CI: 21% to 61%) in PD-L1–positive patients 
‒16% (95% CI: 5% to 34%) in PD-L1–negative patients 

▪ Atezolizumab treatment associated with increased expression of CD8+ and PD-L1

Powles T, et al. ASCO 2018. Abstract 4506. 

pCR Rate, n/N (%; 95% CI) Evaluable Population 
(n = 68)

All patients 20/68 (29; 19-42) 
PD-L1 positive* 10/25 (40; 21-61)
PD-L1 negative* 5/31 (16; 5-34)
T2 disease at baseline 17/48 (35)
T3 or T4 disease at baseline 3/20 (15)

*PD-L1 analysis in 56 of 68 patients.



PURE-01: Pathologic Response to Pembrolizumab

Necchi A, et al. ASCO 2018. Abstract 4507.

Pathologic Response, n (%) First-Stage Patients 
(n = 43)

pCR* (primary endpoint) 17 (39.5)
Pathologic downstaging to pT < 2 22 (51.2)
Treatment failure 
▪ ypT2-4 ypN0 
▪ ypTany ypN+ 
▪ Clinical failure 
▪ Clinical PD (RECIST v1.1)

7 (16.3) 
9 (20.9) 
5 (11.6) 

0

*pCR = pT0.



PURE-01: Biomarkers for Pathologic Response to 
Pembrolizumab 
▪ Median PD-L1 CPS percentage and TMB levels trended higher in patients with pCR vs non-pCR 

▪ 42% of patients had deleterious genomic alterations in DDR genes 

▪ Genomic alterations in RB1 and PBRM1 were significantly associated with achieving pCR 

‒ Patients with RB1 and PBRM1 alterations also had higher TMB levels 
▪ Significantly higher gene expression levels pretreatment in patients who would attain pCR vs  

non-pCR for IFNG, CXCL9, CXCR6, PD-L1, PD-L2, and IDO1 (all P < .0001)  

▪ High pCR rate in subgroup with PD-L1 CPS ≥ 20% and genomic alterations in DDR genes or RB1

Response, n 
(%)

First-Stage Patients  
(n = 43)

PD-L1 CPS ≥ 20% 
(n = 22)

Genomic Alterations in DDR and/
or RB1 
(n = 25)

PD-L1 CPS ≥ 20% and Genomic 
Alterations in DDR and/or RB1 

(n = 10)

pCR 17 (39.5) 11 (50.0) 15 (60.0) 9 (90)

Necchi A, et al. ASCO 2018. Abstract 4507.



PURE-01: Changes in Biomarkers Post Pembrolizumab

▪ In patients with matched tissue samples pre- vs post-pembrolizumab 
‒ PD-L1 CPS percentage increased 
‒ Median TMB levels significantly decreased 
‒ Significant increases observed for genes involved in promoting T-cell–mediated immunity (ie, 

IFN-γ signaling, immune cell recruitment, and T-cell maturation and differentiation) and also 
for genes involved in adaptive resistance (ie, IDO1, inhibitory receptors and ligands)

Necchi A, et al. ASCO 2018. Abstract 4507.

Biomarker Patients With Matched Tissue Samples (n = 18) P ValuePre-Pembrolizumab Post-Pembrolizumab
Median PD-L1 CPS, % 10 30 .1809
Median TMB, mut/Mb 10.1 4.4 .0036



pCR Rate With PD-1/PD-L1 Blockade Similar to Cisplatin-
Based NAC

1. Necchi. ASCO 2018. Abstr 4507. 2. Anari. Eur Urol Oncol. 2018;1:54. 3. Choueiri. JCO. 2014;32:1889.  
4. Powles. ASCO 2018. Abstr 4506. 5. Grossman. NEJM. 2003;349:859.
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Recent Clinical Trials of Neoadjuvant Checkpoint 
Inhibition in MIBC

1. Powles. Nat Med. 2019;25:1706. 2. Necchi. JCO. 2018;36:3353. 3. Gao. Nat Med. 2020;26:1845. 4. van Dijk. Nat Med. 2020;26:1839.

ABACUS: Atezolizumab 
(n = 95)[1]

PURE-01: Pembrolizumab  
(n = 50)[2]

Durva + Tremelimumab 
(N = 28)[3]

NABUCCO: Nivo + Ipi 
(N = 24)[4]

Eligibility T2-T3b  
N+ not allowed 

 T4b allowed

T2-T3b 
N1 allowed (4%)  
T4b not allowed

cT2-3aN0M0 
N+ not allowed 

T4a allowed

cT3-4aN0M0 (58%) or 
T1-4aN1-3M0 (42%)

Cisplatin ineligible, % 100 8 100 54
Pts who received NAC, % 0 10 0 0
Duration of neoadjuvant 
ICP therapy, cycles (wks) 2 (6) 3 (9) 2 (8) 3 (9)

Primary endpoint pCR, TILs pCR Safety Feasibility to resect 
within 12 wks

pCR, % 31 42 37.5 46
pCR in PD-L1 pos, % 37.1* 54.3† -- 73† (pCR or CIS/pTa) 
pCR in PD-L1 neg, % 24.5* 13.3† -- 33† (pCR or CIS/pTa) 

*PD-L1 positivity defined as IC ≥ 5% in SP142 assay. †PD-L1 positivity defined as CPS ≥ 10% by 22C3 assay. 



Pembrolizumab[1] 
pCR: 42%

Atezolizumab[2] 
pCR: 29%

Durvalumab + 
tremelimumab[3] 

pCR: 42%

cT3-4aN0 
50%

cT1-2N0 
50%cT3N0* 

54%

cT2N0 
42%

cT2N0 
73%

cT3-4aN0 
27%

cN+  
4%

Ipilimumab +  
Nivolumab[4]  

pCR: 46%

cTanyN+ 
42% cT3-4aN0 

58%

Substantial Heterogeneity in Baseline Clinical Stages Complicates Comparisons Across Neoadjuvant Trials: 
ABACUS and PURE-01: Phase II Trials of Neoadjuvant Checkpoint Inhibition Muscle Invasive Bladder Cancer. Phase I Trials of 
Neoadjuvant PD-1/PD-L1 + CTLA-4 Blockade: Durvalumab + Tremelimumab in MIBC. Nivolumab + Ipilimumab in MIBC 
(NABUCCO).

1. Necchi. J Clin Oncol 2018;36:3353. 3. Gao. ASCO 2019. Abstr 4551. 4. Van der Heijden. ESMO 2019. Abstr 904PD. 



BLASST-1: Neoadjuvant Gemcitabine/Cisplatin + 
Nivolumab in MIBC Undergoing Cystectomy
▪ A multicenter phase II trial  

▪ Primary endpoints: pathologic response (pathologic non-muscle-invasive rate < pT2N0) 

▪ Secondary endpoints: safety and PFS at 2 yrs

Gupta. ASCO GU 2020. Abstr 439.

Patients with cT2-
T4aN≤1M0 UC who are fit 

and planned for radical 
cystectomy and cisplatin-
eligible; ECOG PS 0-1, CrCl 

≥ 50 ml/min

Cystectomy  
6-8 wks

Cisplatin 70 mg/m2 IV Day 1 (or split dose) 
Gemcitabine 1000 mg/m2 IV D1, 8 

Nivolumab 360 mg IV D8 
Q3W x 4 cycles over 12 wks

SoCTURBT

C1D1
GC

C1D8
G+N

C2D1
GC

C2D8
G+N

C3D1
GC

C3D8
G+N

C4D1
GC

C4D8
G+N



BLASST-1: pCR With Neoadjuvant Gem/Cis + Nivolumab 

▪ 15/39 (39%) were PD-L1 positive  

▪ 10/15 PD-L1–positive patients had PaR (67%) 

▪ 17/24 PD-L1 – negative patients had PaR (71%)

Endpoint Patients, n (%)  
(N = 41)

Pathologic non-muscle-invasive 
rate (PaR; < pT2N0) 
• pT0 
• pT1 
• pTa* 
• pTis

27 (66)  

14 (51.8) 
2 (7.4) 

5 (18.5) 
6 (22.2)

pCR (pT0,pTis) 20 (49)

*1 patient with T4N1 disease had a down staging to pTaN0

Gupta. ASCO GU 2020. Abstr 439.
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Can We Identify Patients With MIBC Who Can Be Treated 
Curatively Without Cystectomy?
▪ Open-label phase II trial 

▪ Primary endpoint: pCR rate, ability of pCR to predict benefit  

▪ Secondary endpoints: safety, OS, RFS, biomarker assessment

Cisplatin-eligible 
patients with stage 
cT2-4aN0M0 MIBC; 

ECOG PS 0/1 
(Nest = 63) 

Nivolumab 360 mg Q3W x  
4 cycles + Gemcitabine + 

Cisplatin*

Cystectomy

*70 mg/m2 cisplatin on Day 1 and 1000 mg/m2 gemcitabine on Days 1 and 8 of each 21-day cycle x 4 cycles. 

Clinical 
CR

No 
clinical 

CR

No cystectomy

NCT03558087.



RETAIN BLADDER: Risk-Adapted Treatment After 
Neoadjuvant CT for Bladder Cancer  

▪ Single-arm, open-label phase II trial 

 

▪ Primary endpoint: metastasis-free survival at Yr 2

Geynisman DM, et al. ASCO GU 2018. Abstract TPS537. ClinicalTrials.gov. NCT02710734.

Adult patients 
with primary 
urothelial or 

predominantly 
urothelial 

carcinoma of 
the bladder, 
cT2-4a N0M0 

disease, ECOG 
PS 0-2 

(N = 38)

TURBT 1 AMVAC x 3 TURBT 2

*Any alteration in ATM, RB1, FANCC, ERCC2. 
†Patient and physician choice.

No residual  
tumor/cT0 AND 

mutation* positive

≥ cT3

cT2

Active 
surveillance

Intravesicle tx 
or chemo-RT 

or cystectomy†

Cystectomy

Chemo-RT 
or cystectomy†

cTa or cTis or cT1 or  
positive cytology  

OR cT0 and  
mutation* negative



KEYNOTE-057: Pembrolizumab in Patients With  
High-Risk NMIBC Unresponsive to BCG
▪ Single-arm, open-label, phase II study 

 
 
 
 
 
 
 
 
 

▪ Primary endpoint: CR (absence of HR NMIBC) in Cohort A; DFS in Cohort B 

▪ Secondary endpoints: CR (absence of any disease, high or low risk NMIBC) in cohort A, DoR in 
cohort A, safety

De Wit. ESMO 2018. Abstr. Balar ASCO 2020. Abstr 5041.

Patients with high-risk NMIBC who are 
unresponsive to BCG who are ineligible 

for or refuse cystectomy 
Cohort A: CIS with or without papillary 
disease* (high-grade Ta or T1) (n = 130) 
Cohort B: papillary disease* (high grade 

Ta or any T1) without CIS (n = 130)

Pembrolizumab 
200 mg Q3W for up to 24 mos

*Patients with papillary disease must have fully resected disease at study entry. 

Eval with cystoscopy, 
cytology with or 

without biopsy Q12W 
x 2 yrs, then Q24W x 
2 yrs and once yrly 

thereafter 
CT urogram Q24W x 2 
yrs or more frequently 
as clinically indicated

If no persistence or 
recurrence of HR 

NMIBC, treat until PD, 
toxicity, death or 

completion of 2 yrs of 
treatment 

OR 
Discontinue if HR 

NMIBC present at any 
assessment



KEYNOTE-057: ORR at First Evaluable Assessment

DoR in Patients With CR

Balar ASCO 2020. Abstr 5041.



KEYNOTE-057: ORR at First Evaluable Assessment

DoR in Patients With CR

Balar ASCO 2020. Abstr 5041.

January 2020, FDA granted approval of 
pembrolizumab for BCG-unresponsive, high-risk,  

non-muscle-invasive bladder cancer with carcinoma in 
situ with or without papillary tumors who are 

ineligible or refuse cystectomy



Bladder Cancer Management by Stage 

15-30% 
Progress

50% 
Progress

TURBT ± 
intravesical therapy 

Trimodality 
bladder-
sparing 
therapy

Radical cystectomy 
and lymph node 

dissection

Neoadjuvant cisplatin-
based combination 

chemotherapy

Cisplatin eligible Cisplatin ineligible

First line*: 
gemcitabine + 

carboplatin

Cisplatin ineligibleCisplatin eligible

First line*: cisplatin-based 
combination chemotherapy

Primary Discipline

Urology
Urology  

Medical Oncology 
Radiation Oncology

                    
                                    Medical Oncology

*Always consider participation in a clinical trial

Standard of care 

Salvage for muscle-invasive recurrence 

May be offered in a select group of patients

2016-2017 Second line*: 
Pembrolizumab, atezolizumab, nivolumab, durvalumab, or 

avelumab

Erdafitinib in FGFR 2/3 + 
tumors Enfortumab vedotin

2019 2019

Pembrolizumab

2020

BCG unresponsive NMIBC 
with CIS, ineligible or 
refusing cystectomy 

Cystectomy

Maintenance: avelumab 2020

Adapted from Apolo. Bladder cancer. The Bethesda Handbook of Clinical Oncology. 5th ed. 2018.

Non-Muscle-Invasive  
Bladder Cancer 

70% of newly diagnosed cases

Stages 0a-1 
Ta:  Noninvasive papillary     
        carcinoma 
Tis: Carcinoma in situ  
T1: Tumor invades lamina propia

Muscle-Invasive  
Bladder Cancer 

25% of newly diagnosed cases

Stages  2 and 3 
T2:   Tumor invades muscle 
T3:   Tumor invades perivesical fat 
T4a: Tumor invades contiguous    
         organs (prostate, uterus, vagina)

Metastatic 
 Bladder Cancer 

5% of newly diagnosed cases

Stages 4 
T4b:   Tumor invades the pelvic  
           wall, abdominal wall 
N 1-3: Any lymph node involvement 
M1:     Distant metastasis

or for PDL1 high 
atezolizumab or 
pembrolizumab 



Bladder Cancer: Spectrum of Disease

Localized: ~ 95%

NMIBC: 70% 
CIS, Ta, T1

MIBC: 30% 
T2-T4

Urology

The Future?

Metastatic: ~ 
5%

Radiation 
Oncology

Medical 
Oncology


