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Immunity



Original Cancer-Immunity Cycle (2013)

Mellman I et al. Immunity 2023 October 10;56(10):2188-205.



Immunotypes

Mellman I et al. Immunity 2023 October 10;56(10):2188-205.



Cancer-Immunity Cycle and TME Cancer-Immunity Cycle

Mellman I et al. Immunity 2023 October 10;56(10):2188-205.

TME = tumor microenvironment

immune cells



Stimulatory and Inhibitory Factors in the Cancer-Immunity Cycle

Mellman I et al. Immunity 2023 October 10;56(10):2188-205.

immune cells



Approved and Selected Therapies That Target the Cancer-Immunity Cycle

Mellman I et al. Immunity 2023 October 10;56(10):2188-205.
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Nonmetastatic Urothelial Bladder Cancer
Where we were February 22, 2023



• Only a  third  of patients with NMIBC receive intravesical BCG; BCG shortages in 
the US affects access 

• Over 50% of patients with MIBC may not receive curative intent therapy globally
• High risk of recurrence in MIBC despite neoadjuvant cisplatin-based chemotherapy 

(NAC) and surgery
• 50% of patients deemed ineligible for NAC, 30% refuse NAC
• Radical Cystectomy (RC) has a significant mortality and morbidity and long term 

negative impact on QOL 
• Development of effective, safe, and durable treatment for NMIBC and MIBC as well 

as bladder sparing treatments is an unmet need

Addressing Unmet Needs in Non-Metastatic Urothelial 
Bladder Cancer (UBC)

Tyson M et al. JCO 2019, Westergren DO et al. J Urol  2019; Roupret M et al. Eur Urol. 2021, Tan WS et al. Adv Urol 2015, Allareddy V et al. Cancer 2006, Zippe CD et al. 
Urology 2004

Courtesy of Shilpa Gupta, MD



Non-Muscle-Invasive Bladder Cancer – Checkpoint Inhibitors

• Singer E et al. Pembrolizumab (pembro) for patients (pts) with high-risk non-muscle-invasive 
bladder cancer (HR NMIBC) unresponsive to bacillus Calmette-Guerin (BCG): Efficacy and evaluation 
of subsequent cystectomy from Cohort B of the phase 2 KEYNOTE-057 study. AUA 2023;Abstract 
LBA03-08.

• Hahn NM et al. A phase 1 trial of durvalumab in combination with bacillus Calmette-Guerin (BCG) or 
external beam radiation therapy in patients with BCG-unresponsive non-muscle-invasive bladder 
cancer: The Hoosier Cancer Research Network GU16-243 ADAPT-BLADDER study. Eur Urol 
2023;83(6):486-94.



Singer E et al. AUA 2023;Abstract LBA03-08.

KEYNOTE-057 Cohort B: 
Pembrolizumab for Papillary High-Risk NMIBC

No. at risk
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Median follow-up: 4 months
Courtesy of Shilpa Gupta, MD



Durvalumab +/- BCG or with EBRT in patients with BCG-
unresponsive NMIBC: HCRN GU16-243 ADAPT-BLADDER Study

Durva q 3w x 8 cycles +/- 
BCG induction and 
maintenance

EBRT patients received 
concurrent EBRT (6 Gy × 3 
in cycle 1 only)

Primary endpoint: RP2D for 
each regimen 

Secondary endpoints: 
Toxicity and CR rates 

N=28

Durva (N = 3)
Durva + BCG (N = 13)
Durva + EBRT (N=12)

R2PD: Full-dose Durva, BCG 
and , full-dose BCG, 6 Gy 
EBRT

1 Grade 3 TRAE of 
autoimmune hepatitis

The 3-mo CR: 64% of all 
patients, 33%, 85%, and 50% 
of Durva, Durva + BCG, and 
Durva + EBRT cohorts

12-mo CR: 46% of all 
patients; 73% of Durva + 
BCG and 33% of Durva+ 
EBRT patients.

Hahn NM et al. Eur Urol 2023
Courtesy of Shilpa Gupta, MD



Non-Muscle-Invasive Bladder Cancer – Intravesical Therapies

• Necchi A et al. Results from SunRISe-1 in patients (pts) with bacillus Calmette–Guérin (BCG)-
unresponsive high-risk non-muscle-invasive bladder cancer (HR NMIBC) receiving TAR-200 
monotherapy. ESMO 2023;Abstract LBA105.

• Catto JWF et al. Erdafitinib in BCG-treated high-risk non-muscle-invasive bladder cancer. Ann Oncol 
2024;35(1):98-106.

• Vliaseca A et al. First safety and efficacy results of the TAR-210 erdafitinib (erda) intravesical delivery 
system in patients (pts) with non-muscle-invasive bladder cancer (NMIBC) with select FGFR 
alterations (alt). ESMO 2023;Abstract LBA104.

• Roupret M et al. A first-in-human trial of intravesical enfortumab vedotin (EV), an antibody-drug 
conjugate (ADC), in patients with non-muscle invasive bladder cancer (NMIBC): Interim results of a 
phase 1 study (EV-104). ASCO 2023;Abstract 4596.



TAR-200

TAR-200 Intravesical Drug Delivery System 

Intravesical drug delivery system that enables a sustained release of gemcitabine 
into the bladder, increasing the dwell time of the local drug concentration

TAR-200 dosing: Q3W (indwelling) for first 24 weeks; then Q12W through Week 96.
Necchi A et al. ESMO 2023. LBA105

Phase 2 SunRISe-1

Key Eligibility Criteria 
• BCG-unresponsive high-risk NMIBC
• ECOG PS 0-2
• With or without papillary disease 

(T1, high-grade Ta)
• Ineligible for or declined RC

2:1:1

Cohort 2: TAR-200a (N = 80)

Cohort 3: Cetrelimab (N = 50)
Cohort closed

Cohort 1: TAR-200 + 
cetrelimab (N = 100) 

Cohort closed

R

Primary endpoint: 
Overall CR rate

Key secondary 
endpoints: 
DOR, OS, safety

Cohort 4: TAR-200a (N = 50)Key Eligibility Criteria 
• HR NMIBC papillary disease only (no CIS)

Primary endpoint: 
DFS rate

Courtesy of Shilpa Gupta, MD



SunRISe-1:BCG-Unresponsive High-Risk NMIBC

• TAR-200 was well tolerated—mainly low-grade 1 or 2 
AEs, with manageable urinary symptoms

• TAR-200–related SAEs, grade ≥3 AEs, and 
discontinuations were infrequent

91% (21/ 23) responses are ongoing
• 11 patients had DOR ≥6 mo (10/11 ongoing)
• 6 patients had DOR ≥12 mo (all ongoing)

– None of the patients with CR have undergone 
radical cystectomy

Treatment Duration and Response to TAR-200 Monotherapy

Time, mo
Pa

tie
nt

s 
(N

 =
 5

4)

Median DOR has not been reached
Median follow-up in responders was 48 wk (range, 12-21)

Kaplan–Meier estimates for DOR rate
• 6 mo: 93% (95% CI, 61-99) 
• 12 mo: 84% (95% CI, 49-96)

Response
CR
Non-CR

On treatment
Treatment ongoing
Completed treatment
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90.1)

(95% CI, 61.4-
92.3)

Necchi A et al. ESMO 2023. LBA105 Courtesy of Shilpa Gupta, MD



Targeting FGFR in NMIBC

• FGFR alterations are commonly 
detected in NMIBC

• ~ 30% patients with high-risk  
papillary NMIBC have FGFR 
alterations

• Targeting FGFR in NMIBC is a 
rational therapeutic approach
- Systemic erdafitinib
- Intravesical erdafitinib (TAR 210) 

Courtesy of Shilpa Gupta, MD



THOR-2 Cohort 1: Oral Erdafitinib Versus Intravesical Chemotherapy 
in BCG-Unresponsive High-Risk NMIBC 

Catto JWF et al. Ann Oncol 2024;35(1):98-106; ESMO 2023. Courtesy of Shilpa Gupta, MD



Efficacy

Safety

Courtesy of Shilpa Gupta, MDCatto JWF et al. Ann Oncol 2024;35(1):98-106; ESMO 2023.



TAR-210: Erdafitinib Intravesical Delivery 

.
Vilaseca A et al. ESMO 2023. LBA104

Part 2
Dose Expansion

Expansion of both 
dose levels

Expansion Cohort 1

Expansion Cohort 3

Part 1
Dose Escalation

TAR-210-D 
Dose level 2

TAR-210-B 
Dose level 1 

• Non-RC patients: Cohort 1 
and cohort 3 combined

• Placement every 3 mo

BOIN

Treatment for up to 1 y if recurrence-free 
(cohort 1) or CR (cohort 3)

Cohort 1
• High-risk NMIBC 

(high-grade Ta/T1, no CIS, 
papillary only),
BCG-experienced/
unresponsive and not 
receiving RC

• TURBT with complete 
resection of all visible 
disease prior to treatment

Cohort 3
• Intermediate-risk NMIBC, 

recurrent, history of low-
grade only Ta/T1 disease

• Visible target lesions prior 
to treatment 
(chemoablation design)

Molecular Eligibility

• Local or central fresh/ 
archival tissue-based 
testing by NGS or PCR

OR
• Urine cell-free DNA NGS 

testing

Primary endpoint: safety (AEs, AE severity, DLT)

Courtesy of Shilpa Gupta, MD



Urine Concentration
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(n = 10) TAR-210-B 
(n = 11)

• Steady-state mean plasma concentrations are >50x lower than oral erdafitinib 9 mg daily
• No hyperphosphatemia
• TAR-210 Provides Sustained Erdafitinib Release in Urine Over 90 Days With Very Low 

Plasma Concentrations

Courtesy of Shilpa Gupta, MD



What is the nature of the “blood/bladder barrier” 
in relation to drug efflux? 



TAR-210 Efficacy  

Primary endpoint: CR, DoR 
CR- 87%

Primary endpoint: RFS
RFS-82%; median RFS not met

Cohort 3: FGFR-Altered Intermediate-Risk 
NMIBC (N = 27)

Cohort 1: FGFR-Altered High-Risk NMIBC
(N = 16)

Vilaseca A et al. ESMO 2023. Abstract LBA104

3.3 mo (range, 0-10)

4.2 mo (range, 1-12)

Courtesy of Shilpa Gupta, MD



Exploiting ADC Enfortumab Vedotin in NMIBC

Courtesy of Shilpa Gupta, MD



EV-104: Intravesical Enfortumab Vedotin in Patients with NMIBC

Roupret M et al. ASCO 2023 Courtesy of Shilpa Gupta, MD



Dose escalation: EV 125 mg
Dose escalation: EV 250 mg

Courtesy of Shilpa Gupta, MD



Muscle-Invasive Bladder Cancer – Adjuvant Checkpoint Inhibition

• Milowsky M et al. Results from the extended follow-up in patients with muscle-invasive bladder 
cancer in the CheckMate 274 trial. AUA 2023;Abstract LBA02-08.

• Apolo AB et al. AMBASSADOR Alliance A031501: Phase III randomized adjuvant study of 
pembrolizumab in muscle-invasive and locally advanced urothelial carcinoma (MIUC) vs 
observation. Genitourinary Cancers Symposium 2024;Abstract LBA531.



Adjuvant IO trials in high-risk MIUC
73

Nivolumab

Placebo

Primary endpoint: 
DFS

Key secondary endpoints:
OS, NUTRFS, DSS

R

CheckMate 274

Primary endpoint:
DFS

Key secondary endpoints:
OS, DSS, distant 

metastasis-free survival, NUTRFS

Atezolizumab 

Observation
R

IMvigor010

No DFS or OS 
improvement 

R

Pembrolizumab

Observation

Coprimary endpoints: 
DFS and OS

Key secondary endpoints:
OS and DFS in 

PD-L1–positive and 
PD-L1–negative patients

AMBASSADOR

DFS Improvement
Waiting for OS DFS Improvement

High risk MIUC: if received NAC- ypT2-T4a/ypN+ or pT3-T4a/pN+ if not eligible for or 
declined adjuvant cisplatin-based chemotherapy

PI Andrea Apolo MD

Courtesy of Shilpa Gupta, MD



CheckMate 274 Extended Follow-up

Bajorin DF et al. NEJM 021, Galsky MD et al. ASCO 2023, Milowsky M et al. AUA 2023 

ITT

PD-L1 
≥1%

MIBC 
only

Courtesy of Shilpa Gupta, MD



Courtesy of Shilpa Gupta, MD



Courtesy of Shilpa Gupta, MD



Muscle-Invasive Bladder Cancer – Enfortumab Vedotin

• Flaig TW et al. Study EV-103: Neoadjuvant treatment with enfortumab vedotin monotherapy in 
cisplatin-ineligible patients (pts) with muscle invasive bladder cancer (MIBC): Updated results for 
Cohort H. ASCO 2023;Abstract 4595.

• Sridhar S et al. Study EV-103 cohort L: Perioperative treatment w/ enfortumab vedotin (EV) 
monotherapy in cisplatin (cis)-ineligible patients (pts) w/ muscle invasive bladder cancer (MIBC). 
ESMO 2023;Abstract 2365MO.



Neoadjuvant treatment with EV monotherapy in cisplatin-ineligible 
patients with MIBC: EV-103 Cohort H 

• 19/22 pts completed all 3 cycles 
prior to RC

• No delays to surgery
• 1 death from AKI

Flaig, T et al. ASCO  2023
Courtesy of Shilpa Gupta, MD



Perioperative treatment with EV monotherapy in cisplatin-
ineligible patients with MIBC: EV-103 Cohort L 

Sridhar S et al. ESMO 2023

Adverse Events:
• 29/51 (56.9%) of pts. had skin reactions; 

1 death from Stevens-Johnson 
syndrome 

• 17/ 51 (33.3%) of pts. had peripheral 
neuropathy

• No delays to surgery

pCR: 17/51 (34%
pDS: 21/51 (42%)

Courtesy of Shilpa Gupta, MD



Muscle-Invasive Bladder Cancer – TAR-200
• Tyson MD et al. Safety, tolerability, and preliminary efficacy of TAR-200 in patients with 

muscle-invasive bladder cancer who refused or were unfit for curative-intent therapy: 
A phase 1 study. J Urol 2023;209(5):890-900.



Tyson MD et al. J Urol 2023

Courtesy of Shilpa Gupta, MD



Tyson MD et al. J Urol 2023

Courtesy of Shilpa Gupta, MD



Other Strategies for Localized Urothelial Bladder Cancer
• Galsky MD et al. Gemcitabine and cisplatin plus nivolumab as organ-sparing treatment for 

muscle-invasive bladder cancer: A phase 2 trial. Nat Med 2023;29(11):2825-34.
• Cathomas R et al. Perioperative chemoimmunotherapy with durvalumab for muscle-invasive 

urothelial carcinoma: Primary analysis of the single-arm phase II trial SAKK 06/17. J Clin Oncol 
2023;41(33):5131-9.

• Joshi M et al. Concurrent durvalumab and radiation therapy (DUART) followed by adjuvant 
durvalumab in patients with localized urothelial cancer of bladder: Results from phase II study, 
BTCRC-GU15-023. J Immunother Cancer 2023;11(2):e006551.



Agenda

INTRODUCTION: The Cancer-Immunity Cycle 

MODULE 1: Nonmetastatic Urothelial Bladder Cancer — Dr Gupta
• Non-Muscle-Invasive Bladder Cancer – Checkpoint Inhibitors
• Non-Muscle-Invasive Bladder Cancer – Intravesical Therapies
• Muscle-Invasive Bladder Cancer – Adjuvant Checkpoint Inhibition
• Muscle-Invasive Bladder Cancer – Enfortumab Vedotin
• Muscle-Invasive Bladder Cancer – TAR-200
• Other Strategies for Localized Urothelial Bladder Cancer

MODULE 2: Metastatic Urothelial Bladder Cancer (mUBC) — Prof Powles 
• Checkpoint Inhibition for Previously Untreated mUBC
• Enfortumab Vedotin/Pembrolizumab for Previously Untreated mUBC
• Erdafitinib-Based Therapy for Previously Treated mUBC
• Sacituzumab Govitecan for Previously Treated mUBC
• HER2-Directed Therapies



Nonmetastatic Urothelial Bladder Cancer
Where we were February 22, 2023



Checkpoint Inhibition for Previously Untreated mUBC

• Powles T et al. Avelumab first-line maintenance for advanced urothelial carcinoma: Results from 
the JAVELIN Bladder 100 trial after ≥2 years of follow-up. J Clin Oncol 2023;41(19):3486-92

• Grivas P et al. Avelumab first-line maintenance (1LM) for advanced urothelial carcinoma (aUC): 
Long-term patient-reported outcomes (PROs) in the phase 3 JAVELIN Bladder 100 trial. 
Genitourinary Cancers Symposium 2024;Abstract 581.

• van der Heijden MS et al. Nivolumab plus gemcitabine-cisplatin in advanced urothelial 
carcinoma. N Engl J Med 2023;389(19):1778-89.

• Ozyilkan O et al. Outcomes by complete response to first-line pembrolizumab or platinum-based 
chemotherapy in advanced urothelial carcinoma (UC) in KEYNOTE-361. ASCO 2023;Abstract 4513.



JAVELIN Bladder 100 study design (NCT02603432)1,2

BSC, best supportive care; CR, complete response; IV, intravenous; PR, partial response; PRO, patient reported outcome; Q2W, every 2 weeks; R, randomization; RECIST 1.1, Response Evaluation Criteria in Solid 
Tumours version 1.1; SD, stable disease
*BSC (eg, antibiotics, nutritional support, hydration, or pain management) was administered per local practice based on patient needs and clinical judgment; other systemic antitumour therapy was not permitted,
but palliative local radiotherapy for isolated lesions was acceptable.
1. Powles T, et al. N Engl J Med 2020;383:1218–30; 2. Powles T, et al. Oral presentation at ASCO 2020 (Abstract LBA1).

Primary endpoint
• OS
Primary analysis populations
• All randomised patients
• PD-L1+ population

Secondary endpoints
• PFS and objective response 

per RECIST 1.1
• Safety and tolerability
• PROs

R 
1:1

Avelumab
10 mg/kg IV Q2W 

+ BSC*
n=350

BSC alone*
n=350

Treatment-free interval
4-10 weeks

Stratification
• Best response to 1st-line chemo (CR or PR vs SD)
• Metastatic site (visceral vs non-visceral)

• CR, PR, or SD with standard 
1st-line chemotherapy 
(4-6 cycles)
– Cisplatin + gemcitabine or

– Carboplatin + gemcitabine

• Unresectable locally 
advanced or metastatic UC

Until PD, unacceptable 
toxicity, or withdrawal

All endpoints measured post randomisation (after chemotherapy)

PD-L1+ status was defined as PD-L1 expression in ≥25% of tumour cells or in ≥25% or 100% of tumour-associated immune cells if the percentage of 
immune cells was >1% or ≤1%, respectively, using the Ventana SP263 assay; 358 patients (51%) had a PD-L1–positive tumour

N=700

87Courtesy of Thomas Powles, MBBS, MRCP, MD
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JAVELIN Bladder 100: Long-term follow-up continues to show 
prolonged OS and PFS with avelumab + BSC vs BSC alone

Overall survival Investigator-assessed progression-free survival

HR, hazard ratio.

Courtesy of Thomas Powles, MBBS, MRCP, MDPowles T et al. J Clin Oncol 2023;41(19):3486-92.



JAVELIN Bladder 100: Subgroup analysis of OS in the overall population

Thomas Powles, MD

Error bars show 95% CI
*Stratified (all other analyses are unstratified)

Hazard ratio (95% CI)Avelumab + BSCSubgroup
Events/patients, n

All patients

Best response to 
1st-line chemotherapy

1st-line chemotherapy
regimen

ECOG PS score

Age

Site of baseline 
metastasis

Creatinine clearance

PD-L1 status

<65 years
≥65 years

Gemcitabine + cisplatin
Gemcitabine + carboplatin
Gemcitabine + cisplatin/carboplatin

CR or PR
SD

Visceral
Nonvisceral

≥60 mL/min
<60 mL/min

Positive
Negative
Unknown

0
≥1

145/350

61/129
  84/221

77/213
  68/137

71/183
  68/147

  6/20

104/253
41/97

93/191
  52/159

74/181
  71/168

61/189
  76/139

  8/22

179/350

53/107
126/243

101/211
  78/139

98/206
  73/122

  7/20

127/252
52/98

101/191
  78/159

97/196
  81/148

82/169
  72/132

25/49

0.69 (0.56, 0.86)*

0.79 (0.55, 1.15)
0.63 (0.47, 0.83)

0.64 (0.48, 0.86)
0.74 (0.54, 1.03)

0.69 (0.51, 0.94)
0.66 (0.47, 0.91)
0.75 (0.25, 2.25)

0.69 (0.53, 0.89)
0.70 (0.46, 1.05)

0.82 (0.62, 1.09)
0.54 (0.38, 0.76)

0.68 (0.50, 0.92)
0.68 (0.50, 0.94)

0.56 (0.40, 0.78)
0.86 (0.62, 1.18)
0.69 (0.31, 1.53)

Hazard ratio for OS with 95% CI
0.25 0.5 1 2 4

Favors avelumab + BSC        Favors BSC alone

BSC alone

Courtesy of Thomas Powles, MBBS, MRCP, MD



90Courtesy of Thomas Powles, MBBS, MRCP, MDGrivas P et al. Genitourinary Cancers Symposium 2024;Abstract 581.



91Courtesy of Thomas Powles, MBBS, MRCP, MDGrivas P et al. Genitourinary Cancers Symposium 2024;Abstract 581.



CheckMate 901

CheckMate 901: Study design (NIVO+GC vs GC in cisplatin-
eligible patients)a

aFurther CheckMate 901 study design details are available at https://clinicaltrials.gov/ct2/show/NCT03036098. bCisplatin eligibility was determined in the study population by a GFR ≥ 60 mL/min 
(assessed by direct measurement, ie, creatinine clearance, or, if not available, using the Cockcroft-Gault formula), and absence of CTCAE v.4 grade ≥ 2 hearing loss and grade ≥ 2 peripheral 
neuropathy. cPatients who discontinued cisplatin alone could be switched to gemcitabine-carboplatin for the remainder of the platinum doublet cycles (up to six cycles in total). dNIVO monotherapy 
should begin 3 weeks after the last dose of NIVO+GC combination. eRepresents a maximum of 24 months from the first dose of NIVO administered as part of the NIVO+GC combination. 
BICR, blinded independent central review; CTCAE, Common Terminology Criteria for Adverse Events; ECOG PS, Eastern Cooperative Oncology Group performance status; GFR, glomerular filtration 
rate; HRQoL, health-related quality of life; ORR, objective response rate; PD-L1, programmed death ligand 1; PFS, progression-free survival; Q×W, every × weeks; R, randomization. 

Key inclusion criteria
• Age ≥ 18 years
• Previously untreated unresectable 

or mUC involving the renal pelvis, 
ureter, bladder, or urethra

• Cisplatin eligibleb

• ECOG PS of 0-1

NIVO 360 mg + GCc 
Q3W (up to 6 cycles)

N = 304R
1:1

GCc 
Q3W (up to 6 cycles)

N = 304

Stratification factors:
• Tumor PD-L1 expression (≥ 1% vs < 1%)
• Liver metastases (yes vs no)

NIVO 480 mg 
Q4W (until progression, unacceptable toxicity, 

withdrawal, or up to 24 monthse)

3 weeksd

Primary endpoints: OS, PFS per BICR 
Key secondary endpoints: OS and PFS by PD-L1 ≥ 1%, HRQoL 
Key exploratory endpoints: ORR per BICR, safety

Median (range) study follow-up, 33.6 (7.4–62.4) months

Combination phase Monotherapy phase

Courtesy of Thomas Powles, MBBS, MRCP, MD



CheckMate 901: OS (primary endpoint)

Median (range) study follow-up was 33.6 (7.4–62.4) months. OS was estimated in all randomized patients and defined as the time from date of randomization to date of death from any cause. For 
patients without documented death, OS was censored on the last date the patient was known to be alive. For randomized patients with no follow-up, OS was censored at the date of randomization.

24-month rate:

46.9%

40.7%

12-month rate:

70.2%

62.7%

Treatment Events/patients
Median OS (95% CI),

months

NIVO+GC 172/304 21.7 (18.6-26.4)

GC 193/304 18.9 (14.7–22.4)

HR (95% CI), 0.78 (0.63–0.96)
P = 0.0171

NIVO+GC

GC

No. at risk

Pr
ob

ab
ili

ty
 (

%
)

OS final analysis statistical boundaries: 
• P value boundary, 0.0311
• Critical HR, 0.7980

Courtesy of Thomas Powles, MBBS, MRCP, MD



CheckMate 901: OS in subgroups

Courtesy of Thomas Powles, MBBS, MRCP, MD



CheckMate 901: PFS per BICR (primary endpoint)

Median (range) study follow-up was 33.6 (7.4–62.4) months. PFS was estimated in all randomized patients and defined as the time from date of randomization to date of first documented disease 
progression (per BICR assessments using RECIST v1.1) or death due to any cause, whichever occurred first. Patients who died without reported progression were considered to have progressed on the 
date of death. Patients who did not progress or die were censored on the last evaluable tumor assessment date. Patients without on-study tumor assessments who did not die were censored on the 
date of randomization. Patients who started any subsequent anticancer therapy without prior reported progression were censored at the last evaluable tumor assessment before initiation of 
subsequent anticancer therapy.
RECIST, Response Evaluation Criteria in Solid Tumors.

Treatment Events/patients
Median PFS (95% CI), 

months

NIVO+GC 211/304 7.9 (7.6-9.5)

GC 191/304 7.6 (6.1–7.8)

HR (95% CI), 0.72 (0.59–0.88)
P = 0.0012

12-month rate:

34.2%

21.8%

24-month rate:

23.5%

9.6%

NIVO+GC

GC

No. at risk

Pr
ob

ab
ili

ty
 (

%
)

PFS final analysis statistical boundaries: 
• P value boundary, 0.01
• Critical HR, 0.7734

Courtesy of Thomas Powles, MBBS, MRCP, MD



CheckMate 901: Objective response outcomes

aIn all randomized patients. bThe most common reasons for UE response included death before first tumor assessment, withdrawal of consent, treatment stopped due to toxicity, patient never treated, 
and receipt of subsequent anticancer therapy before first tumor assessment. cBased on patients with an objective response per BICR (PR or CR as BOR). dBased on patients with a CR per BICR. 
BOR, best overall response; CR, complete response; DoCR, duration of complete response; DoR, duration of objective response; NE, not estimable; PD, progressive disease; PR, partial response; 
Q, quartile; SD, stable disease; TTCR, time to complete response; TTR, time to objective response; UE, unevaluable.

Any objective responsec
NIVO+GC
(n = 175)

GC
(n = 131)

Median TTR (Q1-Q3), months 2.1 (2.0–2.3) 2.1 (2.0–2.2)

Median DoR (95% CI), months 9.5 (7.6–15.1) 7.3 (5.7–8.9)

Complete responsed
NIVO+GC

(n= 66)
GC

(n = 36)

Median TTCR (Q1-Q3), months 2.1 (1.9-2.2) 2.1 (1.9-2.2)

Median DoCR (95% CI), months 37.1 (18.1-NE) 13.2 (7.3-18.4)

Time to and duration of responses

35.9% 31.3%

21.7%

11.8%
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NIVO+GC
(N = 304)

GC
(N = 304)

Pa
ti
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 (
%

)

57.6% 
(51.8-63.2)

43.1% 
(37.5-48.9)

SD 25.3% 28.3%

PD 9.5% 12.8%

UEb 7.6% 15.8%

CR
PR

ORR (95% CI) and BOR per BICRa

Courtesy of Thomas Powles, MBBS, MRCP, MD



KEYNOTE-361 Study Design

Ozyilkan O et al. ASCO 2023;Abstract 4513.



KEYNOTE-361: Efficacy

Ozyilkan O et al. ASCO 2023;Abstract 4513.

• PFS 
• HR (95% CI): 0.32 (0.16-0.70)

• OS
• HR (95% CI): 0.20 (0.06-0.70) 



Enfortumab Vedotin/Pembrolizumab for Previously Untreated mUBC

• Friedlander TW et al. Enfortumab vedotin (EV) with or without pembrolizumab (P) in patients (pts) 
who are cisplatin-ineligible with previously untreated locally advanced or metastatic urothelial 
cancer (la/mUC): Additional 3-month follow-up on cohort K data. ASCO 2023;Abstract 4568.

• Powles TB et al. EV-302/KEYNOTE-A39: Open-label, randomized phase III study of enfortumab 
vedotin in combination with pembrolizumab (EV + P) vs chemotherapy (chemo) in previously 
untreated locally advanced metastatic urothelial carcinoma (la/mUC). ESMO 2023;Abstract LBA6.

• Van der Heijden MS et al. Enfortumab vedotin (EV) in combination with pembrolizumab (P) versus 
chemotherapy in previously untreated locally advanced metastatic urothelial carcinoma (la/mUC): 
Subgroup analyses results from EV-302, a phase 3 global study. Genitourinary Cancers Symposium 
2024;Abstract LBA530. 



Phase Ib/II EV-103 Cohort K Study Design

Friedlander TW et al. ASCO 2023;Abstract 4568.



Phase Ib/II EV-103 Cohort K: Overall Response Rate (ORR)

Friedlander TW et al. ASCO 2023;Abstract 4568.



Phase Ib/II EV-103 Cohort K: Adverse Events of Special Interest 
(AESIs)

Friedlander TW et al. ASCO 2023;Abstract 4568.

EV = enfortumab vedotin; P = pembrolizumab; TEAEs = treatment-emergent adverse events



Stratification factors: cisplatin eligibility (eligible/ineligible), PD-L1 expression (high/low), liver metastases (present/absent) 
Cisplatin eligibility and assignment/dosing of cisplatin vs carboplatin were protocol-defined; patients received 3-week cycles of EV (1.25 mg/kg; IV) on 
Days 1 and 8 and P (200 mg; IV) on Day 1
Statistical plan for analysis: the first planned analysis was performed after approximately 526 PFS (final) and 356 OS events (interim); if OS was 
positive at interim, the OS interim analysis was considered final

Powles et al.

EV-302/KEYNOTE-A39 (NCT04223856)

BICR, blinded independent central review; ECOG PS, Eastern Cooperative Oncology Group performance status; GFR, glomerular filtration rate; ORR, overall response rate; PFS, 
progression-free survival; R, randomization; RECIST, Response Evaluation Criteria in Solid Tumors
aMeasured by the Cockcroft-Gault formula, Modification of Diet in Renal Disease, or 24-hour urine
bPatients with ECOG PS of 2 were required to also meet the additional criteria: hemoglobin ≥10 g/dL, GFR ≥50mL/min, may not have NYHA class III heart failure
cMaintenance therapy could be used following completion and/or discontinuation of platinum-containing therapy

Data cutoff: 08 Aug 2023; FPI: 7 Apr 2020, LPI: 09 Nov 2022

Patient 
population
• Previously untreated 

la/mUC
• Eligible for platinum, 

EV, and P
• PD-(L)1 inhibitor 

naive
• GFR ≥30 mL/mina

• ECOG PS ≤2b

EV + Pembrolizumab
No maximum treatment cycles for EV, 

maximum 35 cycles for P

Chemotherapyc
(Cisplatin or carboplatin + gemcitabine)

Maximum 6 cycles

R
1:1

N=886

Dual primary endpoints: 
• PFS by BICR
• OS 

Select secondary endpoints: 
• ORR per RECIST v1.1 by BICR and investigator 

assessment
• Safety

Treatment until disease progression per 
BICR, clinical progression, unacceptable 
toxicity, or completion of maximum cycles

Courtesy of Thomas Powles, MBBS, MRCP, MD



Powles et al.

EV-302/KEYNOTE-A39: Progression-Free Survival per BICR
Risk of progression or death was reduced by 55% in patients who received EV+P 

PFS at 12 and 18 months as estimated using Kaplan-Meier method
HR, hazard ratio; mPFS, median progression-free survival
aCalculated using stratified Cox proportional hazards model; a hazard ratio <1 favors the EV+P arm

Data cutoff: 08 Aug 2023

N Events (%)
HRa

(95% CI)
2-sided
P value

mPFS (95% CI), 
months

EV+P 442 223 (50.5) 0.45
(0.38-0.54) <0.00001

12.5 (10.4-16.6)
Chemotherapy 444 307 (69.1) 6.3 (6.2-6.5)

50.7%

21.6%
11.7%

43.9%

Courtesy of Thomas Powles, MBBS, MRCP, MD



EV-302/KEYNOTE-A39: Overall Survival

Powles et al.

Risk of death was reduced by 53% in patients who received EV+P 

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%

Courtesy of Thomas Powles, MBBS, MRCP, MD



Powles et al.

EV-302/KEYNOTE-A39: OS Subgroup Analysis – PD-L1 Expression

Events, n
HR

(95% CI) mOS (95% CI), months
EV+P 53 0.44

(0.31-0.61)
NR (22.3-NR)

Chemotherapy 99 15.5 (12.9-17.7)

Events, n
HR

(95% CI) mOS (95% CI), months
EV+P 79 0.49

(0.37-0.66)
31.5 (25.4-NR)

Chemotherapy 125 16.6 (13.1-20.6)

PD-L1 low (CPS <10)PD-L1 high (CPS ≥10)

OS benefit was consistent with overall population regardless of PD-L1 expression status

Data cutoff: 08 Aug 2023

Courtesy of Thomas Powles, MBBS, MRCP, MD



Powles et al.

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)

EV-302/KEYNOTE-A39: Confirmed Overall Response per BICR
Significant improvement in objective response rate was observed with EV+P

Courtesy of Thomas Powles, MBBS, MRCP, MD



Powles et al.

EV-302/KEYNOTE-A39: 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
 

Grade ≥3 events were 56% in EV+P and 70% in chemotherapy

Data cutoff: 08 Aug 2023

Courtesy of Thomas Powles, MBBS, MRCP, MD



Erdafitinib-Based Therapy for Previously Treated mUBC

• Siefker-Radtke AO et al. Erdafitinib (ERDA) vs ERDA plus cetrelimab (ERDA + CET) for patients (pts) 
with metastatic urothelial carcinoma (mUC) and fibroblast growth factor receptor alterations 
(FGFRa): Final results from the phase 2 Norse study. ASCO 2023;Abstract 4504.

• Loriot Y et al. Erdafitinib or chemotherapy in advanced or metastatic urothelial carcinoma. N Engl J 
Med 2023;389(21):1961-71.

• Siefker-Radtke AO et al. Erdafitinib versus pembrolizumab in pretreated patients with advanced or 
metastatic urothelial cancer with select FGFR alterations: Cohort 2 of the randomized phase III THOR 
trial. Ann Oncol 2024;35(1):107-17.



OS results in the THOR Trial of Erdafitinib in pretreated FGFR+ve UC
raise many questions. 

Advanced disease
Prior PD-(L)1 therapy

1-2 lines of prior therapy
FGFR alterations

R

erdafitinib

Paclitaxel/vinflunine

Advanced disease
1 prior therapy

No prior PD-(L)1 therapy
FGFR alterations

erdafitinib

Pembrolizumab

HR, 0.58 (95% CI, 0.44-0.78); 

Lotiott NEJM23; Arlene Siefker-Radtke Ann Oncol24 Courtesy of Thomas Powles, MBBS, MRCP, MD

R



NORSE trial of erdafitinib + PD-1 in FGFR+ve 1st line advanced UC

Arlene Siefker-Radtke ASCO23 Courtesy of Thomas Powles, MBBS, MRCP, MD



Sacituzumab Govitecan for Previously Treated mUBC

• McGregor BA et al. The Double Antibody Drug Conjugate (DAD) phase I trial: Sacituzumab govitecan 
plus enfortumab vedotin for metastatic urothelial carcinoma. Ann Oncol 2024 January;35(1):91-7.  

• Loriot Y et al. Safety analysis by UGT1A1 status of TROPHY-U-01 cohort 1, a phase 2 study of 
sacituzumab govitecan (SG) in patients (pts) with metastatic urothelial cancer (mUC) who 
progressed after platinum (PT)-based chemotherapy and a checkpoint inhibitor (CPI). ASCO 
2023;Abstract 4514. 



Antibody drug conjugates 

payload

ADC strategies in advanced UC: Sacituzumab Govitecan 

Sacituzumab 
Govitecan 

Target TROP2 

Payload SN-38

Biomarker 
data 

X

Platinum refractory UC monotherapy  

Platinum refractory UC combination with PD1 
inhibitor    

Grivas et al ASCO 2021
Courtesy of Thomas Powles, MBBS, MRCP, MD



Enfortumab vedotin with Sacituzumab govitecan 
in pretreated advanced urothelial cancer 

McGregor B 
ESMO 23  

Response rate =70%

Courtesy of Thomas Powles, MBBS, MRCP, MD



HER2-Directed Therapies

• Sheng X et al. Efficacy and safety of disitamab vedotin in patients with human epidermal growth 
factor receptor 2-positive locally advanced or metastatic urothelial carcinoma: A combined analysis 
of two phase II clinical trials. J Clin Oncol 2023;[Online ahead of print].

• Sheng X et al. Disitamab vedotin, a novel humanized anti-HER2 antibody-drug conjugate (ADC), 
combined with toripalimab in patients with locally advanced or metastatic urothelial carcinoma: An 
open-label phase 1b/2 study. ASCO 2023;Abstract 4566.  

• Meric-Bernstam F et al. Efficacy and safety of trastuzumab deruxtecan in patients with HER2-
expressing solid tumors: Primary results from the DESTINY-PanTumor02 phase II trial. J Clin Oncol 
2024;42(1):47-58.



C005
(N=43)

C009
(N=64)

Pooled
(N=107)

HER2-Positive
IHC3+ or 2+/FISH+ 60% 64% 62.2%
HER2 Low
IHC2+/FISH-
IHC2+/FISH Unknown

40%
66%

39.4%
50%

39.6%
55.6%

Most frequent TRAEs All grades (≥30%)

Any event 100%

Peripheral sensory neuropathy 68%

Leukopenia 51%

AST increase 42%

Neutropenia 42%

Alopecia 40%

Asthenia 39%

ALT increase 36%

Decreased appetite 32%

Sheng X et al. J Clin Oncol. Published online November 
21, 2023. doi:10.1200/JCO.22.02912 Courtesy of Thomas Powles, MBBS, MRCP, MD



Disitamab vedotin in HER2-low or in combination 
with PD-1 therapy

C011 DV monotherapy in HER2-low C014 DV + toripalimab in all comers 

Drug DV monotherapy DV + toripalimab (anti-PD-1)

n 19 41

HER2 status IHC 0 and 1+ All-comers

Dose 2.0 mg/kg Q2W 2.0 mg/kg Q2W

Prior therapy
2L+

Post platinum and/or anti-PD(L)1
68% had prior anti-PD(L)1

1L
Treatment naive or previously treated, cis-

ineligible or refused cis

Efficacy outcomes

ORR = 26.3%
DCR = 94.7% (0 CR, 5 PR)

mOS = 16.4 mos
mPFS = 5.5 mos

ORR = 73.2%
DCR = 90.2% (4 CR, 26 PR)

2-year OS = 63.2%
mPFS = 9.2 mos

Status Completed Follow-up ongoing

Xu H, et al. American Society of Clinical Oncology; June 3-7, 2022; Chicago, IL. Abstract 4519

2. Sheng X, et al. American Society of Clinical Oncology; May 31, 2023; Chicago, IL. Abstract 45664566. Courtesy of Thomas Powles, MBBS, MRCP, MD



Phase II DESTINY-PanTumor02: Objective Response Rate (ORR)

Meric-Bernstam F et al. J Clin Oncol 2024;42(1):47-58.
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