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Gem-Cis 14.0 months (12.3-15.5 )

MVAC     15.2 months (13.2-17.3 )

               HR:  1.09  (0.88-1.34)

von der Maase H, et al. J Clin Oncol. 2005;23(21):4602-4608; 

First-Line Chemotherapy for Metastatic Urothelial Carcinoma
1990s-2020

Cisplatin-eligible Cisplatin-ineligible
ECOG PS=2
Cr Cl <60 mL/min
Neuropathy grade ≥2
CHF class ≥ 3
Hearing loss grade ≥2

De Santis M, et al. J Clin Oncol. 2012;30(2):191–199. 



Phase III KEYNOTE-045 trial 
Pembrolizumab vs Chemotherapy for post-platinum progression

Bellmunt J, et al. N Engl J Med. 2017; Fradet Y, Ann Oncol 2019



Bellmunt J et al. N Engl J Med ;376:1015-1026

Toxicities of pembrolizumab



First-Line PD-1/PD-L1 Inhibitors for Cisplatin-Ineligible UC
Only pembro for platinum-ineligible mUC still US FDA approved (due to negative Phase III trials)

ORR 23%      Median PFS 2.7 mo  

Total Population
N = 370

n % 95% CI

ORR 108 29 25-34

CR 27 7 5-10
PR 81 22 18-27

SD 67 18 14-22
PD 155 42 37-47

1. Balar AV, et al; for the IMvigor210 Study Group. Lancet. 2017;389(10064):67-76; 
2. O’Donnell PH, et al. 2017 ASCO. Abstract 4502; 
3. Balar AV; et al. Lancet Oncol. 2017;18:1483-1492. 

Atezolizumab (N=119)1 Pembrolizumab (N=370)2,3



Powles T, et al. J Clin Oncol 2023 Jul 1;41(19):3486-3492.



Real world utilization of maintenance avelumab

Morgans A, Sonpavde G, Shih V, et al. SUO November 2023



Platinum-based chemotherapy + ICI
First-line Phase III trials allowing cisplatin or carboplatin did not achieve improved survival

Galsky MD, et al. Lancet. 2020 May 16;395(10236):1547-1557.; 
Powles T, et al. Lancet Oncol 2021
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Arm A
Atezo + plt/gem

Arm C
Placebo + 
plt/gem

PFS events, n 
(%) 334 (74) 326 (82)

Stratified HR 
(95% CI) 

0.82 (0.70, 0.96)
P = 0.007 (one-sided)

IMvigor130 KEYNOTE361



Van Der Heijden*, Sonpavde G*, Powles T, et al. ESMO 2023, N Engl J Med 2023

: CHECKMATE-901 Phase III trial



Van Der Heijden*, Sonpavde G*, Powles T, et al. ESMO 2023, N Engl J Med 2023



Van Der Heijden*, Sonpavde G*, Powles T, et al. ESMO 2023, N Engl J Med 2023



Response per BICR: patients with LN-only mUC
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81.5% 
(68.6−90.7)

64.3% 
(50.4−76.6)

SD 9.3% 25.0%

PD 3.7% 5.4%

UE 5.6% 5.4%

CR

PR

ORR (95% CI) and BOR per BICR in LN-only patients

18.5% 
30.4% 

63.0% 
33.9% 

• CR rates for NIVO+GC-treated patients with LN-only mUC were approximately twice that of GC-treated patients 

ORR (95% CI) and BOR per BICR in all randomized patients

NIVO+GC

(n = 304)
GC

(n = 304)

SD 25.3% 28.3%

PD 9.5% 12.8%

UE 7.6% 15.8%

43.1% 
(37.5−48.9)

57.6% 
(51.8−63.2)

21.7% 

11.8% 

35.9% 31.3% 

CR

PR

Galsky M, Sonpavde G, Powles T, et al. ASCO 24



14

Rosenberg et al ASCO 2018

Monoclonal antibody targeting Nectin-4, conjugated by a 
protease-cleavable linker to the microtubule-disrupting 
agent monomethyl auristatin E

Nectin-4 is a transmembrane adhesion molecule, highly 
expressed in cancer, particularly UCC (93% in mUCC)

ORR 41% in chemo-treated mUC (n=112)



EV301: EV vs chemo post platinum & PD1/L1 inhibitor
Powles, Rosenberg, Sonpavde, et al. N Engl J Med Feb 2021  

Data cut-off: July 15, 2020 

Median OS (95% CI)
12.88 months (10.58, 15.21)
8.97 months (8.05, 10.74)

HR (95% CI)=0.70 (0.56, 0.89)
P=0.00142

Event/N
‒‒ Enfortumab vedotin 134/301
‒‒ Chemotherapy 167/307

+ Censored

Patients at risk (n)
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EV301: Treatment-Related Adverse Events

Powles T et al. N Engl J Med2021;384:1125-1135



OS at 12 and 18 months was estimated using Kaplan-Meier method
mOS, median overall survival; NR, not reached
aCalculated using stratified Cox proportional hazards model. A hazard ratio <1 favors the EV+P arm

Data cutoff: 08 Aug 2023

Median survival follow-up: 17.2 months

N

Events 

(%)

HRa

(95% CI)

2-sided

P value mOS (95% CI), months

EV+P 442 133 (30.1)
0.47

(0.38-0.58)
<0.00001

31.5 (25.4-NR)

Chemotherapy 444 226 (50.9) 16.1 (13.9-18.3)
78.2%

69.5%
61.4%

44.7%

Powles et al. ESMO 2023; N Engl J Med 2024

EV302 trial: Enfortumab-Vedotin + Pembrolizumab as first-line therapy for all-comers



EV+P

(N=437)

Chemotherapy

(N=441)

Confirmed ORR, n (%)

(95% CI)

296 (67.7)

(63.1-72.1)

196 (44.4)

(39.7-49.2)

2-sided P value <0.00001

Best overall responsea, n (%)

Complete response 127 (29.1) 55 (12.5)

Partial response 169 (38.7) 141 (32.0)

Stable disease 82 (18.8) 149 (33.8)

Progressive disease 38 (8.7) 60 (13.6)

Not evaluable/No assessmentb 21 (4.8) 36 (8.2)

Data cutoff: 08 Aug 2023

CR, complete response; DOR, duration of response; PR, partial response
aBest overall response according to RECIST v1.1 per BICR. CR or PR was confirmed with repeat scans ≥28 days after initial response
bPatients had either post-baseline assessment and the best overall response was determined to be not evaluable per RECIST v1.1 or no response assessment post-baseline

Median DOR (95% CI) NR (20.2, NR) 7.0 (6.2, 10.2)

EV302: Confirmed Overall Response per BICR

Powles et al. ESMO 2023; N Engl J Med 2024



EV-pembrolizumab: ORR in EV302 trial based on site of metastasis
No striking differential activity in LN-only disease

Powles et al. ESMO 23, NEJM 2024



EV302: Treatment-Related Adverse Events 

Serious TRAEs:

• 122 (27.7%) EV+P

• 85 (19.6%) chemotherapy

TRAEs leading to death (per 

investigator):

EV+P: 4 (0.9%)

• Asthenia 

• Diarrhea

• Immune-mediated lung disease

• Multiple organ dysfunction 

syndrome

Chemotherapy: 4 (0.9%)

• Febrile neutropenia

• Myocardial infarction

• Neutropenic sepsis

• Sepsis

Median number of cycles (range): 12.0 (1,46) for EV+P; 6.0 (1,6) for chemotherapy
TRAEs shown in figure are any grade by preferred term in ≥20% of patients for any grade in either arm
TRAEs, treatment-related adverse events
 

Data cutoff: 08 Aug 2023

Powles et al. ESMO 2023; N Engl J Med 2024



Sonpavde G. ASCO Daily News April 2024



Loriot Y, et al. Ann Oncol 2024;35(4):392-401.



SG (n = 355) TPC (n = 356)

Number of patients with events 272 279

Median OS, months (95% CI) 10.3 (9.1-11.8) 9.0 (7.5-9.7)

Stratified HR (95% CI) 0.86 (0.73-1.02)

Stratified log rank P value P = 0.087

12-month OS rate, % (95% CI) 44 (39-49) 37 (32-42)

Within the first month of treatment

Deaths, n (%) 23 (6) 11 (3)

Death due to an AE 19 (5) 3 (1)

Number of patients censored, n (%) 1 (< 1) 7 (2)

SG (n = 355) TPC (n = 356)

Number of patients with events 272 279

Median OS, months (95% CI) 10.3 (9.1-11.8) 9.0 (7.5-9.7)

Stratified HR (95% CI) 0.86 (0.73-1.02)

Stratified log rank P value P = 0.087

12-month OS rate, % (95% CI) 44 (39-49) 37 (32-42)

● While there was a trend toward favorable OS with SG, the primary end point of improved OS with SG vs TPC was not met

TROPiCS-04: Overall Survival

23

Number at risk 
(events)

SG 355 (0) 320 (33) 282 (71) 241 (112) 209 (143) 179 (172) 155 (196) 132 (218) 112 (235) 78 (252) 49 (262) 26 (266) 12 (271) 4 (272) 1 (272) 1 (272) 0 (272)
TPC 356 (0) 323 (22) 269 (76) 224 (121) 184 (160) 148 (195) 125 (218) 106 (236) 84 (255) 59 (265) 41 (271) 26 (274) 16 (276) 7 (278) 4 (279) 2 (279) 1 (279) 0 (279)

HR, hazard ratio; OS, overall survival; SG, sacituzumab govitecan; TPC, treatment of physician’s choice. 

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34
Time (months)

0

10

20

30

40

50

60

70

80

90

100

O
S 

pr
ob

ab
ili

ty
 (%

)

SG (n = 355) TPC (n = 356)

Grivas P, et al. ESMO Asia, December 6-8, 2024, Singapore, Republic of Singapore



● G-CSF primary prophylactic use was 21% and 22% with SG and TPC, respectively, in this population at high risk for 
febrile neutropenia

● Incidence of grade ≥ 3 neutropenia with or without primary prophylactic G-CSF was 32% and 48%, respectively 

TROPiCS-04: G-CSF Use and Impact on AEs

Safety-Evaluable Patients, n (%) SG
n = 349

TPC
n = 337

Any prophylaxis 128 (37) 87 (26)

Primary prophylaxis 74 (21) 73 (22)

Secondary prophylaxis 54 (15) 14 (4)

Therapeutic 106 (30) 33 (10)

• Primary prophylaxis was defined as G-CSF use on or after cycle 1 day 1 and prior to the onset of the 
first occurrence of neutropenia or no event of neutropenia

• Secondary prophylaxis was defined as G-CSF use after resolution of grade ≥ 2 neutropenia 
(to grade ≤ 1) or after occurrence of grade 1 neutropenia; and prior to any subsequent grade ≥ 2 
neutropenia or no occurrence of subsequent grade ≥ 2

• G-CSF use was considered therapeutic if administered during grade ≥ 2 neutropenia

Patients Receiving SG, n (%)

With Primary 
Prophylactic 

G-CSF
n = 74

Without Primary 
Prophylactic 

G-CSF 
n = 275

AESI neutropeniaa 32 (43) 162 (59)

AESI neutropenia grade ≥ 3a 24 (32) 131 (48)

Febrile neutropenia 7 (9) 33 (12)

AESI serious infections 
secondary to neutropenia after 
the first AESI neutropeniab

1 (1) 22 (8)

Fatal infection secondary to 
neutropenia 2 (3)c,d 14 (5)

aAESI neutropenia includes preferred terms: neutropenia, neutrophil count decreased, febrile neutropenia. bAESI serious infections secondary to neutropenia includes an AE with a preferred term from System Organ Class Infections and Infestations that was 
assessed as serious by the investigator and started on or within 11 days after start date of AESI neutropenia. c1 patient had a preexisting open wound/ulceration, underwent an invasive procedure without adequate (per protocol) healing before next SG, and did 
not receive prophylactic G-CSF with their last SG dose; the patient died of sepsis. Another patient had rapid tumor progression with kidney damage resulting on the placement of a nephrostomy tube without adequate healing before next SG (per protocol); the 
patient died of septic shock. dIncludes 1 patient with serious infection occurring on 15 days after neutropenia, therefore outside the window of AESIs of serious infection secondary to neutropenia.
AE, adverse event; AESI, adverse event of special interest; G-CSF, granulocyte colony stimulating factor; SG, sacituzumab govitecan; TPC, treatment of physician’s choice.

Grivas P, et al. ESMO Asia, December 6-8, 2024, Singapore, Republic of Singapore



Overall 
(N=23)

DL1 
(N=9)

DL2
(N=8)

DL3
(N=6)

Objective Response Rate, % 
(95% CI)

70 
(47-87)

78
 (40-97)

75 
(35-97)

50
 (12-88)

Best Overall Response 
CR 3 1 1 1
PR 13 6 5 2
SD 3 1 1 1
PD 3 1 1 1
NE 1 0 0 1

Total 23 9 8 6





Trastuzumab-Deruxtecan (T-Dxd) approved by FDA for Her2 IHC 3+ tumors
HER2 binding ADC with Topo1 inhibitor payload 

Merc-Bernstam F, et al. J Clin Oncol 2023; 42:47-58



Toxicities of Trastuzumab Deruxtecan

Merc-Bernstam F, et al. J Clin Oncol 2023; 42:47-58



Disitamab Vedotin (Her2 targeting ADC with MMAE toxin & cleavable linker) + 
Toripalimab (PD1 inhibitor) is active in mUC

Sheng et al. ASCO 2022, abstract 4518

Confirmed ORR：71.8% (28/39）
(CR  3, PR 25)

ORR appeared higher in those with HER2 2-3+ (~86%) disease

Prior systemic treatment (n,%)
                        0 Line 
                        ≥1 Lines 

25 (60.98%)
16 (39.02%)





FGFR3 mutations and fusions are important therapeutic targets

Genomics Transcriptomics

Robertson AG, et al. Comprehensive Molecular Characterization of Muscle-Invasive Bladder Cancer. Cell. 2017 Oct 19;171(3):540-556.

https://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/28988769
https://www-ncbi-nlm-nih-gov.ezp-prod1.hul.harvard.edu/pubmed/28988769


Overall Survival for Erdafitinib Was Superior to Investigator’s Choice of Chemotherapy

THOR trial. Loriot Y, et al. ASCO 2023, NEJM 2023.



Objective Response Rate Was Significantly Higher for Erdafitinib Versus Chemotherapya

THOR trial. Loriot Y, et al. ASCO 2023, 
NEJM 2023.



Toxicities of Erdafitinib: THOR trial



Novel FGFR3-specific agents
(FGFR1 and FGFR2 sparing)



Ongoing First-Line Phase III Trials in Advanced UC

Trial Strategy Experimental Arm(s) Standard Arm Endpoint

CM-901 PD-1 + CTLA-4 Nivo + Ipi* Gem-Platinum OS in cis-inelig

NILE
PD-L1 +/- CTLA-4 
(+ Chemo)

Durvalumab + Gem-Plat OR
Durva + Treme + Gem-Plat

Gem-Platinum PFS, OS

NCT05302284 
(Her2+)

Her2 ADC + PD1 Disitamab Vedotin + Pembro Gem-Platinum PFS, OS

DURAVELO Nectin4 BTC + PD1 BT8009 + Pembro Gem-Platinum

MAIN-CAV*

Maintenance
PD-L1+VEGF Avelumab + Cabozantinib Avelumab OS

*Stopped early for poor accrual



Emerging agents to treat mUC

• Antibody drug conjugates (ADCs)
• Bispecific T-cell engagers (BITE)
• Radioligand Therapeutics (RLT)
• Neoantigen immunotherapy (peptides, mRNA)
• Targeted agents (HER2, PIK3CA, EZH2)
• T-cell therapy: CAR-T, TIL
• NK-cell therapy
• Combinations



5-Year OS: 57% vs. 43%  
         pCR: 38% vs. 15%

M-VAC, methotrexate, vinblastine, doxorubicin and cisplatin; OS, overall survival; pCR, pathologic complete response.

Neoadjuvant MVAC Improves Survival in Resectable muscle-invasive bladder cancer (MIBC): 
SWOG-8710

Early distant dissemination of cancer cells in common 

Grossman HB, NEJM 2003



Birtle AJ, et al. 2018 ASCO GU. Abstract 407; J Clin Oncol 2024

• 5-year DFS was 62% versus 45%, HR = 0.55 (P = .001). 
• 5-year OS was 66% versus 57%, HR = 0.68 (P = .049)



CHECKMATE274: Adjuvant nivolumab for high-risk muscle-invasive urothelial carcinoma

Bajorin D, et al. GU ASCO Feb 2021, NEJM Jun 2021, Galsky M, et al, GU-ASCO 2023

Approved in USA for all-comers, but in EU for PD-L1+ only



CHECKMATE274: Trend for improved survival with adjuvant nivolumab

Galsky M, et al. EAU 2024



Apolo A, Ballman K, Sonpavde G, et al. ESMO Congress September 2024; N Engl J Med September 2024
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ctDNA(−): 63%
HR, 1.14 (95% CI: 0.81, 1.62)
P=0.45

ctDNA(+): 37%
HR, 0.58 (95% CI: 0.43, 0.79)
P=0.0005
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ctDNA(−): 63%
HR, 1.31 (95% CI: 0.77, 2.23)
P=0.32

NR, not reached.

ctDNA(+): 37%
HR, 0.59 (95% CI: 0.41, 0.86)
P=0.0059

— n=116
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ctDNA(+) patients
Atezolizumab Observation

Median DFS (95% CI), mo 5.9 (5.6, 11.2) 4.4 (2.9, 5.6)

Median OS (95% CI), mo 25.8 (20.5, NR) 15.8 (10.5, 19.7)

Minimal residual disease using post-op ctDNA to select for adjuvant atezolizumab: 
retrospective IMvigor010 analysis- ctDNA(+) patients had improved DFS and OS with atezo

Powles T, ESMO IO 12/2020



IMvigor-011: Preliminary data from ctDNA-negative group 

Powles T, et al. EAU April 2024

•Continuously ctDNA- population 
(n=171)

•Median follow-up of 16.3 months

•17 recurrence events (9.9%) that 
did not appear to be related to 
pathologic stage or PD-L1 status

•12-month DFS rate was 92% and 
18-month DFS rate 88%





A032103 (MODERN) Interpath-005

Ongoing trials of adjuvant therapy



Powles T, et al. NEJM 2024



Powles T, et al. NEJM 2024



Neoadjuvant Phase III Trials in muscle-invasive urothelial carcinoma are likely to 
impact subsequent therapy (adjuvant/metastatic)

Trial ID Sponsor Primary endpoint (s) Control arm Experimental arm

CISPLATIN-ELIGIBLE

NCT03661320 BMS pCR, EFS GC / Split Dose-GC Control + Nivolumab + Placebo

NCT03732677 Astrazeneca pCR, EFS GC / Split Dose-GC Control + Durvalumab

NCT03924856 Merck pCR (all, PD-L1+)
EFS (all, PD-L1+)

GC + Placebo Control + Pembrolizumab

NCT04700124 Merck, Seagen pCR
EFS

GC EV + Pembrolizumab

CISPLATIN-INELIGIBLE

2018-002676-40 BMS pCR, EFS - Nivolumab

NCT03924895 Merck pCR (all, PD-L1+)
EFS (all, PD-L1+)

- Pembrolizumab
Pembrolizumab + EV

NCT04960709 Astrazeneca pCR
EFS

- Durvalumab + EV
Durvalumab + Tremelimumab + EV



Bladder-preserving chemoradiation +/- PD1/L1 inhibitor
Ongoing Phase III trials

KEYNOTE-992 SWOG-1806







Pembrolizumab for BCG-refractory Non-Muscle 
Invasive Bladder Cancer (NMIBC)

Balar et al, ASCO 2019, abstract 350, Lancet Oncol 2021; 2021 Jul;22(7):919-930.



Phase III trials evaluating first-line BCG + PD1/L1 inhibitor for NMIBC



Intravesical Nadofaragene firadenovec for BCG-unresponsive NMIBC 

Boorjian S, et al. Lancet Oncol 2021 January ; 22(1): 107–117. 

• Replication-deficient recombinant adenovirus that delivers human 
interferon alfa-2b gene into the bladder epithelium

• Phase 3, multicenter, open-label, BCG-unresponsive NMIBC patients 
received a single intravesical 75 mL dose of nadofaragene firadenovec 
(3 × 10¹¹ viral particles per mL).

• Repeat dosing at months 3, 6, and 9 in the absence of high-grade 
recurrence. 

• 55 (53·4%) of 103 patients with CIS (+/1 high-grade Ta or T1 tumor) 
had a CR within 3 months that was maintained in 25 (45·5%) of 55 
patients at 12 months.

• Micturition urgency was the most common grade 3–4 study drug-
related adverse event (1%), and there were no treatment-related 
deaths.

• US FDA approved December 2022.



• Nogapendekin alfa-inbakicept (NAI) is an IL-15 
superagonist.

• Cohort A: BCG-unresponsive CIS +/- Ta/T1 
papillary disease- CR was achieved in 58 (71%) of 
82 patients with a median duration of 26.6 
months; At 24 months in patients with CR, the 
probability of avoiding cystectomy was 89.2%. 

• Cohort B: BCG-unresponsive high-grade Ta/T1 
papillary NMIBC- DFS rate was 55.4% at 12 
months, with median DFS of 19.3 months 

• Most treatment-emergent adverse events were 
grade 1 to 2 (86%); three grade 3 immune-related 
treatment emergent adverse events occurred.

• US FDA approved April 2024 

• ImmunityBio entered into partnership with Serum 
Institute of India to manufacture BCG

NAI (N803) + BCG



Emerging intravesical agents

• Cretostimogene Grenadenorepvec (CG0070): 
cancer-selective oncolytic adenovirus with insertion 
of E2F Promoter + GM-CSF transgene that 
preferentially replicates in RB-deficient tumors

• TAR200: Intravesical release of gemcitabine over 3 
weeks relying on osmotic system for sustained 
release from pretzel shaped device

• TAR210: Intravesical release of erdafitinib (FGFR 
inhibitor) for sustained release over 3 months from 
pretzel shaped device



Therapy for bladder cancer: Take home message
• EV-pembrolizumab is the preferred firstline therapy for mUC, but GC-nivolumab, gem-platinum→avelumab and pembrolizumab monotherapy can retain 

roles in selected patients.

• Durvalumab added to neoadjuvant cisplatin-gemcitabine chemotherapy followed by adjuvant durvalumab improved both EFS and OS in the NIAGARA 
Phase III trial, which is expected to be practice-changing (data from other neoadjuvant chemo-IO combinations and EV+pembrolizumab are expected in 
the near future).

• Adjuvant pembrolizumab improved DFS following surgery for muscle-invasive urothelial carcinoma and might be an additional option if approved by 
regulatory authorities (adjuvant nivolumab is already approved).

• Incorporation of PD1/L1 inhibitors with chemoradiation for MIBC is undergoing Phase III investigation.

• Impact of prior peri-op PD1/L1 inhibition on first-line mUC therapy needs more study.

• Erdafitinib is an option for those with somatic FGFR3 mutations/fusions and following previous PD1/L1 inhibitors (more specific FGFR3 inhibitors are 
undergoing early development)

• T-Dxd is an option for HER2 IHC3+ mUC following prior therapy (Sacituzumab Govitecan indication withdrawn)

• Other promising ADCs emerging and further development is expected: 1) BL-B01-D1- dual EGFR + HER3 binding ADC with a Topo1i payload and 2) 
Datopotamab Deruxtecan (Trop2 targeting with Topo1i payload)

• Intravesical delivery of sustained-release gemcitabine (TAR-200) and erdafitnib (TAR210) promising (definitive data are awaited; other recent advances in 
NMIBC include IV pembro, intravesical BCG+NAI IL-15 superagonist and Nadofaragene Firadenovec; CG0070 [oncolytic virus] and TAR-210 [sustained 
erfaditinib intravesical release using pretzel-sheped device] emerging)

• Data supporting the use of tumor-informed ctDNA to identify MRD and inform systemic therapy continues to grow (await confirmatory data from 
IMvigor-011 Phase III trial)

• Trials evaluating new therapies should be preferred since current therapies do not cure most  patients.
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