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First-line (IL) treatment of metastatic 
urothelial carcinoma (mUC)



Platinums are the backbone of 1L therapy in aUC

Gemcitabine-Cisplatin (GC): Median OS ~ 14 months, ORR 49%

ddMVAC: Median OS ~ 15 months, ORR 70%

Gemcitabine-Carboplatin: Recent Trials show median OS~ 13 months ORR 43%

Only a minority of patients receive 2nd-line therapy for mUC 

An unmet need to improve survival with 1st-line treatment

Von der Maase H et al. JCO 2005 Sternberg CN Eur J Cancer 2006, Galsky MD Lancet 2020, Flannery K et al. Future Oncol 2019, Powles T ASC) GU 2021



Is there a role for 1L Chemo-immunotherapy in mUC?
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N=1010

Pembrolizumab alone or combined with chemotherapy vs 
chemotherapy alone as 1L therapy for la/mUC: KN-361

Ajjai Alva ESMO 2020, Powles T et al. Lancet 
2021



1L Atezolizumab with or without chemotherapy in lamUC 
(IMvigor130)

Galsky MD et et al. Lancet Oncology 2020



Is there a role for 1L Immunotherapy doublets in mUC?
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1L durvalumab with or without tremelimumab vs 
SOC chemotherapy in patients with aUC (DANUBE)

Powles T et al. Lancet. 2020



Evolution of First-Line Therapy in Cisplatin-Ineligible mUC

Prior to 
April, 2017 Gemcitabine-Carboplatin

ORR36%
Median OS ~ 9 months

Gemcitabine-Carboplatin followed 
by avelumab maintenance 
(preferred)
JAVELIN Bladder 100

Pembrolizumab label restricted to 
”platinum-ineligible” mUC ONLY 
after FDA ODAC meeting in August, 
2021
Atezolizumab withdrawn from this 
indication

Atezolizumab accelerated 
FDA approval

IMvigor 210 (Cohort 1)ORR 
23%, Median OS 15.9mo

Median DoR NR

Pembrolizumab 
accelerated FDA 

approval
KEYNOTE-052

ORR 24%,Median 
DoR, NR

April, 2017

May, 2017

FDA restricted atezo and pembro
to cisplatin-ineligible with high PD-

L1 expressing tumors OR those who 
are “platinum-ineligible” 

June, 2018 NOW

De Santis M et al. JCO 2021
.Balar AV Lancet 2017 
Balar AV et al. Lancet 2017
Powles T et al. NEJM 2020



KEYNOTE-361: Pembro vs Choice of Carbo Patients

Response Rates and Disease Control Rates  Lower with 
Pembro compared to Carbo-Gem

Total Patients CPS >10



Total Patients CPS >10

OS for Pembro cathes up but DOES NOT cross significantly 
enough for a positive trial

KEYNOTE-361: Pembro vs Choice of Carbo Patients



1L combination chemo-immunotherapy does not improve OS 
compared to chemotherapy alone in patients with aUC

1L immunotherapy is not better than gemcitabine-carboplatin in 
cisplatin-ineligible patients with aUC

But…..switch maintenance Immunotherapy after 1L platinum 
chemotherapy approach is effective in aUC



JAVELIN Bladder 100- “Switch Maintenance” Strategy 
After 1L platinum-based chemotherapy

Thomas Powles et al. NEJM 2020 



Maintenance avelumab improves OS and PFS 

38- months median follow-up data shows median OS of 23.8 months with Avelumab + BSC vs 15 
months with BSC alone 

(Powles et al. ASCO GU 2022)

Thomas Powles et al. NEJM 2020 



Powles T et al. NEJM 2020



A032001: MAINCAV- Phase III randomized trial of maintenance cabozantinib and avelumab vs 
maintenance avelumab after 1L platinum-based chemotherapy in patients with mUC 

(NCT05092958)

C1 D1 C2 D1 Progression/end of Tx

Avelumab 800 mg IV q2 wk x 
2 yrs

Cabozantinib 40 mg PO daily  
+

Avelumab 800 mg IV q2 wk
x2yrs

1:1

N = 654

Patients with locally 
advanced/mUC, N3 only 
disease allowed 

CR/PR/SD with standard  
1st-line platinum-based 
chemotherapy (4-6 cycles)

Stratification:
• Best response to 1st-line 

chemo (CR vs PR vs SD)
• Sites of metastases: visceral 

vs non-visceral 

Primary endpoint: OS

Secondary endpoints:
PFS, Safety, Tumor 
response, HRQOL

RNAseq
WES

TCRseq

IHC multicolor

PBMC - Flow MDSC, etc

ctDNA
PBMC - Flow 
MDSC, etc

TCRseq

Cytokine/Chemokine assay

Study Chair: Shilpa Gupta



Second-line therapy and beyond in aUC



Pembrolizumab is the preferred IO in patients with  
platinum-refractory la/mUC (KEYNOTE-045)
Initial efficacy was maintained at 2-, 3-, and 5-years follow-up

Pembrolizumab vs 
Investigator’s choice 

chemotherapy
OS: 10.1 mo vs 7.2 mo

DOR: 29.7 mo vs 4.4 mo

5-year follow-up
Pembrolizumab

ITT
n = 270

Chemotherapy 
ITT

n = 272

ORR, % (95% Cl) 21.9 (17.1-27.3) 11.0 (7.6-15.4)

Best response, n (%)

CR 27 (10.0) 8 (2.9)

PR 32 (11.9) 22 (8.1)

SD 47 (17.4) 92 (33.8)

PD 129 (47.8) 90 (33.1)

NAa 31 (11.5) 51 (18.8)

NEb 4 (1.5) 9 (3.3)

Bellmunt J et al.  N Engl Med. 2017;Fradet Y et al. Ann Oncol.  2019; Necchi A et al. Ann Oncol.  2019; Bellmunt J et al. ASCO 2021 Abstract 4532

Nivolumab and avelumab 
are also approved in this 
setting and are alternative 
options



Antibody–Drug Conjugates in Bladder Cancer
Enfortumab Vedotin Sacituzumab Govitecan

Fully Humanized 
Antibody
§ Targets nectin-4, 

a transmembrane 
cell adhesion 
molecule highly 
expressed in mUC

Protease-
Cleavable 

Linker

MMAE Payload
§ Microtubule-

disrupting 
agent

Humanized RS7 Antibody
§ Targets Trop-2, an 

epithelial cell surface 
antigen highly 
expressed in UC

SN-38 Payload
§ Active metabolite of irinotecan

Hydrolyzable Linker

Samanta. Cell Mol Life Sci. 2015;72:645. Rosenberg. JCO. 2019;37:2592. Enfortumab vedotin PI. Sacituzumab govitecan PI. 
Avellini. Oncotarget. 2017;8:58642. Starodub. Clin Cancer Res. 2015;21:3870. Cardillo. Bioconjugate Chem. 2015;26:919. 

§ FDA approval: for adults with locally advanced or 
metastatic UC who have previously received a PD-1 or 
PD-L1 inhibitor and a platinum-containing CT or are 
ineligible for cisplatin-containing chemotherapy and 
have previously received 1 or more prior lines of 
therapy; accelerated approval: in combination with 
pembrolizumab for the treatment of adult patients with 
locally advanced or metastatic urothelial cancer who are 
not eligible for cisplatin-containing chemotherapy

§ Accelerated FDA approval: for adults with locally 
advanced or metastatic UC who previously 
received a platinum-containing chemotherapy 
and either a PD-1 or PD-L1 inhibitor



EV-301 Open-Label Phase 3 Trial Design



Powles T et al. NEJM 2021



TROPHY U-01: Phase II trial of SG in mUC after platinum-based 
regimen and/or IO

Tagawa S.T. et al. JCO 2021



Targeting FGFR in mUC

>60% ~30% ~30% ~20%
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Erdafitinib is a Pan-FGFR Inhibitor With Activity in Metastatic Urothelial Carcinoma

ASCO Annual Meeting 2023 Slide use permitted by Dr. Yohann Loriot



ASCO Annual Meeting 2023 Slide use permitted by Dr. Yohann Loriot



Slide use permitted by Dr. Yohann Loriot
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Study Design – EV+P Cohorts
28
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Patient 
Population

Locally advanced 
or 

Metastatic 
urothelial 
carcinoma

(la/mUC)

Cohort K

1:1 Randomization

Enfortumab vedotin 
+ pembrolizumab

or
Enfortumab vedotin

Cisplatin-ineligible
1L

(n = 151)

Dose Escalationa

Enfortumab 
vedotin + 

pembrolizumab

Cisplatin-ineligible
1L

(n = 5)

Expansion 
Cohort A

Enfortumab vedotin 
+ pembrolizumab

Cisplatin-ineligible
1L

(n = 40)

• Dosing: EV 1.25 mg/kg IV 
on Days 1 and 8, and P 200 
mg IV on day 1 of every      
3-week cycle

• Primary endpoints: AEs, lab 
abnormalities

• Key secondary endpoints: 
confirmed ORR, DOR, DCR, 
and PFS per RECIST v1.1 by 
BICRb and investigator; OS, 
plasma/serum PK of EV

AE = adverse events; BICR = blinded independent central review; DCR = disease control rate; DOR = duration of response; EV = enfortumab vedotin; ORR = objective response rate; OS = overall survival; P = pembro; PFS = progression-free survival; 
PK = pharmacokinetics; 1L = first-line
Exploratory endpoints: biomarkers of activity including baseline PD-L1 status and Nectin-4 expression; Dose Escalation/Cohort A completed enrollment in Jan 2019; Data cutoff was 16 Sep 2022
aPatients assigned to EV 1.25 mg/kg + pembro and for whom study treatment was administered as 1L therapy
bThe efficacy endpoints per RECIST v1.1 by BICR are presented for the first time herein. Results by investigator assessment have been previously published (Hoimes CJ, et al. JCO 2022).

EV-103 is an open-label, multiple cohort, phase 1b/2 study 



EV 103: Pembrolizumab and EV in 1L cisplatin-ineligible mUC

Responses observed regardless of PD-L1 expression level 
Two patients did not have post-baseline response assessments before end-of-treatment: 1 withdrew consent and 1 died before any post-baseline response assessment. These 
patients are included in the full analysis set used to calculate ORR, but are not included in the figure above. 

Horizontal lines at positive 20% and negative 30% denote thresholds for target lesions for disease progression and response, respectively.

Confirmed ORR
     95% CI

73.3% (33/45)
(58.1, 85.4)

Complete response 15.6% (7/45)

Partial response 57.8% (26/45)

Best Overall Response Per RECIST v 1.1 by 
investigator (N=45)

Hoimes C et al. JCO 2022



PRESENTED BY:

Study EV-103 Dose Escalation/Cohort A: Long-term 
Outcome of Enfortumab Vedotin + Pembrolizumab in 
First-line (1L) Cisplatin-ineligible Locally Advanced or 
Metastatic Urothelial Carcinoma (la/mUC) with Nearly 4 
Years of Follow-up  
Shilpa Gupta, MD1; Jonathan E. Rosenberg, MD2; Rana R. McKay, MD3; Thomas W. Flaig, MD4; Daniel Peter Petrylak, MD5; Christopher J. 
Hoimes, DO6; Terence W. Friedlander, MD7; Mehmet Asim Bilen, MD8; Sandy Srinivas, MD9; Earle Burgess, MD10; Jaime R. Merchan, MD11; 
Scott Tagawa, MD12; Jason Brown, MD13; Yao Yu, PhD14; Anne-Sophie Carret, MD14; Heidi S. Wirtz, PharmD, PhD14; Maria Guseva, MD, 
PharmD15; Blanca Homet Moreno, MD, PhD16; Matthew I. Milowsky, MD17

1Taussig Cancer Institute, Cleveland Clinic Foundation, Cleveland, OH, USA; 2Memorial Sloan Kettering Cancer Center and Weill Cornell Medical College, New York, NY, USA; 3University 
of California San Diego, San Diego, CA, USA; 4University of Colorado Comprehensive Cancer Center, Aurora, CO, USA; 5Yale Cancer Center, New Haven, CT, USA; 6Duke Cancer Institute, 
Duke University, Durham, NC, USA; 7University of California San Francisco Medical Center, San Francisco, CA, USA; 8Winship Cancer Institute of Emory University, Atlanta, GA, USA; 
9Stanford University Medical Center, Stanford, CA, USA; 10Atrium Health Levine Cancer Institute, Charlotte, NC, USA; 11University of Miami, Miami, FL, USA; 12Weill Cornell Medical 
Center, New York, NY, USA; 13University Hospitals Cleveland Medical Center, Cleveland, OH, USA; 14Seagen Inc, Bothell, WA, USA; 15Astellas Pharma, Northbrook, IL, USA; 16Merck & 
Co., Inc., Rahway, NJ, USA; 17University of North Carolina, Lineberger Comprehensive Cancer Center, Chapel Hill, NC, USA

 

Dr. Shilpa Gupta, MD - @shilpaonc
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Duration of Response by BICR
32
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Dose Escalation + 
Cohort A
(N = 45)

DOR events, n 15

Median DOR (95% CIa) 22.1 months (8.38-NE)

Patients without PD or 
death at: 

6 months, % (95% CIa) 74.1 ( 54.82-86.17)

12 months, % (95% CIa) 63.9 (44.19-78.17)

24 months, % (95% CIa) 47.0 (27.57-64.31)

1L EV+P is associated with durable responses

BICR = blinded independent central review; CI = confidence interval; DOR = duration of response; 
EV = enfortumab vedotin; NE = not estimable; P = pembrolizumab, PD = progressive disease; 1L = first-line
aCI was calculated using the complementary log-log transformation method (Collett, 1994)
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Progression-Free Survival by BICR
33

Dr. Shilpa Gupta, MD

BICR = blinded independent central review; CI = confidence interval; NE = not estimable;
PFS = progression-free survival 
aCI was calculated using the complementary log-log transformation method (Collett, 1994) 
bAs estimated using Kaplan-Meier method

Dose Escalation + 
Cohort A
(N = 45)

PFS events, n 25

Median PFS (95% CIa) 12.7 months (6.11-NE)

PFS rateb at:

6 months, % (95% CIa) 72.4 (56.47-83.26)

12 months, % (95% CIa) 55.0  (38.84-68.58)

24 months, % (95% CIa) 41.1 (25.69-55.88)

41.1% of patients were progression-free at 24 months
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Overall Survival
34

Dr. Shilpa Gupta, MD

CI = confidence interval; NE = not estimable; OS = overall survival
aCI was calculated using the complementary log-log transformation method (Collett, 1994)
bAs estimated using Kaplan-Meier method

Dose Escalation + 
Cohort A
(N = 45)

OS events, n 22

Median OS (95% CIa) 26.1 months (15.51-NE)

OS rateb at:

6 months, % (95% CIa) 95.4 (83.00-98.84)

12 months, % (95% CIa) 83.4 (68.25-91.72)

24 months, % (95% CIa) 56.4 (40.03-69.91)

Median follow-up time 47.0 months

Median survival exceeds 2 years



EV 103: Pembro and EV vs EV monotherapy in 1L 
cisplatin-ineligible advanced UC (Cohort K)

Rosenberg J et al. ESMO 2022



EV 302: Completed accrual



Conclusions

Platinum-based chemotherapy followed by switch maintenance avelumab is the 
current standard

Single-agent immunotherapy only recommended in platinum-ineligible mUC patients

Enfortumab + pembrolizumab combination is a promising 1L regimen in cisplatin-
ineligible mUC patients
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Platinum-eligible
Platinums

(Cisplatin or 
carboplatin)

Immunotherapy
(IO)

Antibody Drug 
Conjugates

(ADCs)

FGFR inhibitor 

Therapy First-line Maintenance 
Non-PD

Post-platinum
PD

Platinum-ineligible 
(pembrolizumab 

atezolizumab)
Avelumab

Pembrolizumb
Nivolumab
Avelumab

Erdafitinib 

Enfortumab vedontin (EV)  
Sacituzumab govotecan (SG)

38

Post-IO

Other targeted 
therapies

(Her2, MET, VEGF, PARP, AR 
etc.)

? EV+ Pembrolizumab 
(EV 103, 302)

NEED INNOVATIVE TRIALS! 



Cisplatin-based 
chemotherapy

Cisplatin-eligible
patients

Sacituzumab govitecan 
(SG)

Erdafitinib
? Platinums

My Treatment Paradigm for mUC in 2023 

Carbo-Gem

EV-Pembro

Pembrolizumab (level1)
Avelumab/Nivolumab

Erdafitinib (FGFR2/3 alt)PD

Non-PD Avelumab maintenance

PD

Cisplatin-ineligible
patients

Platinum-ineligible
patients (10%)

Pembrolizumab
Pembrolizumab (level1)
Avelumab/Nivolumab

Erdafitinib (FGFR2/3 alt)

PD

PD
EV (level 1)

SG
Erdafitinib

PD

EV (select 
pts)
SG

Erdafitinib



Thank You! 

@shilpaonc
Guptas5@ccf.org


