
Systemic Therapy in 
Urothelial Carcinoma

Sarmad Sadeghi, MD, PhD

Department of Medicine

Institute of Urology

University of Southern California

August 24, 2024



MetastaticMetastatic

Erdafitinib if FGFR3 mutation/alteration present

3rd Line2nd Line1st Line 4th Line

Metastatic UC
mUC

Pembro + EV

Clinical Trials:

s1937

Platinum?

Saci???

Clinical Trials:

s1937

Resectable UC

Cisplatin 
Eligible

Neoadjuvant 
Chemo

then RC +/- Adjuvant 
Nivolumab

EV +/- pembro

Clinical Trials:

s1937

Platinum?

Saci???

Cisplatin 
Ineligible

RC

Current Standard of Care for UC





August 1987 to July 1998



38% pT0 for MVAC
15% pT0 for Cystectomy

85% of pT0 alive at 60 months

pT0 as a surrogate for OS 
remains controversial



Frontline Chemotherapy
Long Term Results: GC vs MVAC Von der Maase JCO 2005

GC MVAC

ORR 49.4% 45.7%

CR 12.2% 11.9%

SD 33.5% 32.5%

ITT ORR 44.5% 38.1%



Frontline Chemotherapy
ddMVAC vs MVAC Sternberg Eur J Cancer 2006

ddMVAC MVAC

ORR 72% 58%

CR 25% 11%

SD -% -%

ITT ORR 64% 50%



SWOG S1314: A randomized phase II study of coexpression extrapolation (COXEN) with neoadjuvant chemotherapy for bladder cancer.

Presented By Thomas Flaig at 2019 ASCO Annual Meeting

1) Is one regimen better (GC vs ddMVAC)?

2) Is one better for select patients? 



S1314: Descriptive data on pathologic response by treatment arm in evaluable subjects

Presented By Thomas Flaig at 2019 ASCO Annual Meeting

No statistically significant difference between the two. 

Not powered for OS.



MULTICENTER RANDOMIZED PHASE III OF DOSE DENSE MVAC OR GC AS PERIOPERATIVE CHEMOTHERAPY FOR MUSCLE INVASIVE BLADDER CANCER

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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The study did NOT meet its primary endpoint: 
PFS 3-year rate: 64% v 56%, hazard ratio [HR] = 0.77 [95% CI, 0.57 to 1.02], P = .066- JCO 2022

ypT0N0 42% vs 36%, p=0.2

No OS 5-year rate benefit in the overall group. But 
overall survival at 5 years was improved in the neoadjuvant dd-MVAC group versus the GC group 
(66% [95% CI 60-73]vs 57% [50-64], HR 0·71 [95% CI 0·52-0·97])

40% in neoadjuvant and 60% in adjuvant setting could not get 6 cycles
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Is the addition of chemotherapy to immunotherapy necessary?

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Is the addition of immunotherapy to chemotherapy necessary?
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What endpoints should be used for neoadjuvant trials in bladder cancer?

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.
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EV-302/KEYNOTE-A39: Open-Label, Randomized  

Phase 3 Study of Enfortumab Vedotin in Combination  

with Pembrolizumab vs Chemotherapy in Previously  

Untreated Locally Advanced or Metastatic Urothelial  

Carcinoma

Thomas Powles, Begona Perez-Valderrama, Shilpa Gupta, Jens Bedke, Eiji  

Kikuchi, Jean Hoffman-Censits, Gopa Iyer, Christof Vulsteke, Se Hoon Park,  

Sang Joon Shin, Daniel Castellano Gauna, Giuseppe Fornarini, Jian-Ri Li,  

Mahmut Gumus, Nataliya Mar, Sujata Narayanan, Xuesong Yu, Seema Gorla,  

Blanca Homet Moreno, Michiel Van der Heijden
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EV-302/KEYNOTE-A39 (NCT04223856)

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
BICR, blinded independent central review; ECOG PS, Eastern Cooperative Oncology Group performance status; GFR, glomerular fil tration rate; ORR, overall  

response rate; PFS, progression-free survival; R, randomization; RECIST, Response Evaluation Criteria in SolidTumors
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 ≥30mL/mina

• ECOG PS ≤2b

EV + Pembrolizumab
No maximum treatment cycles for EV,  

maximum 35 cycles forP

Chemotherapyc

(Cisplatin or carboplatin + gemcitabine)  

Maximum 6cycles

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 maximumcycles



Overall Survival
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 Aug2023

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%



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)

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

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

Confirmed Overall Response per BICR
Significant improvement in objective response rate was observed with EV+P

Data cutoff: 08 Aug2023 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



EV Treatment-Related Adverse Events of Special Interest*
Majority of treatment-related AESIs were low grade

EV+P (N=440)  n (%) Chemotherapy (N=433)  n (%)

Any grade Grade≥3 Any grade Grade≥3

Skin reactions 294 (66.8) 68 (15.5) 60 (13.9) 1 (0.2)

Peripheral neuropathy 278 (63.2) 30 (6.8) 53 (12.2) 0 (0.0)

Sensory events 260 (59.1) 19 (4.3) 51 (11.8) 0 (0.0)

Motor events 44 (10.0) 12 (2.7) 5 (1.2) 0 (0.0)

Ocular disorders 94 (21.4) 0 (0.0) 12 (2.8) 0 (0.0)

Dry eye 82 (18.6) 0 (0.0) 8 (1.8) 0 (0.0)

Hyperglycemia 57 (13.0) 27 (6.1) 3 (0.7) 0 (0.0)

Infusion-related reactions 9 (2.0) 0 (0.0) 9 (2.1) 0 (0.0)

*There are differences in the rates of skin reactions reported for EV treatment-related AESIs and P TEAEs of special interest 

because  these adverse events were reported via different methodologies developed for EV and P monotherapies, respectively

AESI, adverse event of specialinterest
Data cutoff: 08 Aug2023







Abstract 456262: Association of EphrinB2 (B2) expression with overall survival (OS) and 
resistance to PD1/L1 inhibitors in metastatic urothelial carcinoma (mUC)

Sarmad Sadeghi1, Nataliya Mar2, Denice Tsao-Wei3, Karam Ashouri3, Imran Siddiqi1, Jon P Cogan4, Alexandra Jackovich5, Dory Freeman6, Jillian O'Toole6, Thomas W. 

Flaig7, Parkash S. Gill1, Arash Rezazadeh2, Guru P. Sonpavde8, Joaquim Bellmunt6 
1 Norris Comprehensive Cancer Center, Los Angeles, CA; 2 University of California, Irvine Medical Center, Orange, CA; 3 University of Southern California, Los Angeles, CA; 4 Vasgene Therapeutics, Inc, Los Angeles, CA; 5 Rutgers New Jersey Medical School, Newark, NJ; 6 Dana-Farber Cancer Institute, 

Boston, MA; 7 University of Colorado Anschutz Medical Campus, Aurora, CO; 8 AdventHealth Cancer Institute, Orlando, FL

Methods

Background

This retrospective study was designed to examine 

the response to immunotherapy monotherapy in 

patients with mUC and correlate it with EphrinB2 

expression. 

EphrinB2 is a transmembrane protein expressed in 

developing arterial capillary endothelium;  it is 

minimally expressed in adults but re-expressed in 

tumors and tumor blood vessel. Its expression is a 

poor prognostic marker (TCGA). High EphrinB2 

expression in tumor blood vessels functions as a 

gate-keeper by preventing immune cells in the 

circulation from migrating into the tumor.

The trial of pembrolizumab+sEphB4-HSA (an 

EphrinB2 inhibitor) in mUC showed a higher 

response rate in EphrinB2 high patients compared to 

pembrolizumab historical data- 52% vs 21%- JCO 

PMID 35984996. This raised the question whether 

immunotherapy alone could overcome the poor 

prognostic effect of EphrinB2?

Objectives

Norris Comprehensive 

Cancer Center
Part of the Keck  Sc hool  o f Medicine of USC

Results (Continued)

Patients with mUC who received a PD1/PDL1 

antibody after prior systemic therapy who had tissue 

available for analysis were eligible. Demographics, 

disease characteristics, and radiographic response 

data were also required and collected.

In situ hybridization was used to assess the 

expression EphrinB2 in tumor specimens from 3 

participating site: University of Southern California 

(USC), Dana Farber Cancer Institute (DFCI), and 

University of California, Irvine (UCI). 

• EphrinB2 is a biomarker of resistance to PD1/L1 inhibitors in mUC 
and predicts low response rate and poor overall survival.   

• EphrinB2 inhibition may overcome the resistance to PD1/PDL1 
inhibitors in patients whose tumors express high levels of EphrinB2 

• The role of EphrinB2 in resistance to immunotherapy merits further 
investigation.

Results

For questions or comments please contact Sarmad Sadeghi sarmadsa@med.usc.edu 

All N=143 USC n=49 DFCI, n=55 UCI, n=39 P

Median Age (range) 73 (48-91) 72 (48-87) 73 (48-91) 74 (48-90) 0.82

Male (%) 101 (71%) 37 (76%) 36 (65%) 28 (72%) 0.53

ECOG 0, 1, >1 (%) 42, 35, 23 51, 22, 27 40, 40, 21 33, 44, 23 0.23

Visceral Metastases (%) 79 (55%) 26 (53%) 36 (65%) 17 (44%) 0.11

Responders (ORR)* 28 (21%) 10 (20%) 11 (20%) 7 (22%) 1

EphrinB2 Low Cases 55 (40%) 21 (43%) 19 (35%) 15 (47%)

0.005
Responders (ORR) 18 (33%) 6 (29%) 7 (37%) 5 (33%)

EphrinB2 High Cases 81 (60%) 28 (57%) 36 (65%) 17 (53%)

Responders (ORR) 10 (12%) 4 (14%) 4 (11%) 2 (12%)

Median OS in months 

(95% CI)

17.2

(13.5, 23.8)

16

(8.1, 30.1)

14.5

(9.0, 18.0)

32

(13.3, 60.8)
0.32

EphrinB2 Low Cases 60 (42%) 21 (43%) 19 (35%) 20 (51%)

0.022

Median OS in months 

    (95% CI)

24

(13.7, 60.8)

24

(9.2, NA)

17.5

(7.3, 27.6)

45.1

(10.8, 60.8)

EphrinB2 High Cases 83 (58%) 28 (57%) 36 (65%) 19 (49%)

Median OS in months 

    (95% CI)

14.5

(9.4, 21.0)

8.8

(3.8, 30.1)

13.8

(8.2, 16.7)

21

(9.4, 32.8)

* 7 patients were inevaluable for response

PD1/L1 inhibitors included pembrolizumab 78%, 

atezolizumab 17%, nivolumab, avelumab, and 

durvalumab in 3, 1, and 1%, respectively. 

Conclusion and Future Directions

The role of EphrinB2 in resistance to immunotherapy 

merits further investigation.

Whether EphrinB2 inhibition also improves outcomes 

of non-immunotherapy regimens remains unclear. 
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Nivolumab plus gemcitabine-cisplatin versus  
gemcitabine-cisplatin alone for previously untreated  
unresectable or metastatic urothelial carcinoma:  
results from the phase 3 CheckMate 901 trial
Michiel S. van der Heijden,1 Guru Sonpavde,2a Thomas Powles,3 Andrea Necchi,4b Mauricio Burotto,5  

Michael Schenker,6  Juan Pablo Sade,7 Aristotelis Bamias,8  Philippe Beuzeboc,9  JensBedke,10c

Jan Oldenburg,11 Yüksel Ürün,12 Dingwei Ye,13 Zhisong He,14 Begoña P. Valderrama,15 Yoshihiko Tomita,16  

Jeiry Filian,17 Daniela Purcea,18 Federico Nasroulah,17 Matthew D. Galsky19

1Netherlands Cancer Institute, Amsterdam, the Netherlands; 2Dana-Farber Cancer Institute, Harvard Medical School, Boston, MA, USA; 3Barts Cancer  

Institute, Queen Mary University of London, London, UK; 4Fondazione IRCCS Istituto Nazionale dei Tumori, Milan, Italy; 5Bradford Hill Clinical Research  

Center, Santiago, Chile; 6University of Medicine and Pharmacy, Craiova, Romania; 7Alexander Fleming Institute, Buenos Aires, Argentina; 8National and  

Kapodistrian University of Athens, ATTIKON University Hospital, Athens, Greece; 9Hopital Foch, Suresnes, France; 10Eberhard Karls University Tübingen,  

Tübingen, Germany; 11Akershus University Hospital (Ahus), Lørenskog, Norway; 12Ankara University, Ankara, Turkey; 13Fudan University Shanghai Cancer  

Center, Shanghai, China; 14Peking University First Hospital, Beijing, China; 15Hospital Universitario Virgen del Rocío, Sevilla, Spain; 16Niigata University  

Graduate School of Medical and Dental Sciences, Niigata, Japan; 17Bristol Myers Squibb, Princeton, NJ, USA; 18Bristol Myers Squibb, Boudry, Switzerland;  
19Tisch Cancer Institute, Icahn School of Medicine at Mount Sinai, New York, NY,USA

aCurrent affiliation is AdventHealth Cancer Institute and University of Central Florida, Orlando, FL, USA. bCurrent affiliation is IRCCS San Raffaele Hospital, Vita-Salute San Raffaele  
University, Milan, Italy. cCurrent affiliation is Klinikum Stuttgart, Katharinenhospital, Stuttgart, Germany.
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CheckMate 901

Study design

aFurther CheckMate 901 trial design details are available at https://clinicaltrials.gov/ct2/show/NCT03036098. bPatients who discontinued cisplatin could be switched to gemcitabine-carboplatin for  
the remainder of the platinum doublet cycles (up to 6 in total). cA maximum of 24 months from first dose of NIVO administered as part of the NIVO + gemcitabine-cisplatin combination. dPD-L1  status 
was defined by the percentage of positive tumor cell membrane staining in a minimum of 100 tumor cells that could be evaluated with the use of the PD-L1 IHC 28-8 pharmDx  immunohistochemical 
assay (Dako, Santa Clara, CA, USA).
BICR, blinded independent central review; D, day; ECOG PS, Eastern Cooperative Oncology Group performance status; 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 eligible

• ECOG PS of 0-1

NIVO 360 mg on D1

+ Gemcitabine 1000 mg/m2  onD1/D8

+ Cisplatin 70 mg/m2 on D1

Q3W (up to 6 cycles)b

R

Gemcitabine 1000 mg/m2  onD1/D8

+ Cisplatin 70 mg/m2 on D1

Q3W (up to 6 cycles)b

NIVO 480 mg Q4W

(until progression, unacceptable  

toxicity, withdrawal, or

up to 24 monthsc)

3 weeks

Primary endpoints: OS, PFS per BICR

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

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

Combination phase Monotherapy phase

N = 304

• Tumor PD-L1 expression

(≥ 1% vs < 1%)

• Liver metastases  

(yes vs no)

N = 304

• NIVO + gemcitabine-cisplatin vs gemcitabine-cisplatin in cisplatin-eligible patientsa

Stratification factors:



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 time from randomization to 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 randomization.
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GC 304 242 166 122 82 49 33 17 13 4 1 0

No. at risk

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



CheckMate 901

Objective response outcomes (exploratory endpoints)

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.
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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 Time to and duration of responses

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)

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)

35.9% 31.3%

21.7%

11.8%



Phase 3 THOR Study: Erdafitinib Versus Chemotherapy of Choice in Patients With Advanced Urothelial Cancer and Selected FGFR Aberrations

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



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



Her2 ADC



Koshkin et al, ASCO GU 2023, J Clin 
Oncol 41, 2023 (suppl 6; abstr 556)
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