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PROpel: First-Line Olaparib + Abiraterone vs 
Placebo + Abiraterone in mCRPC

• Primary endpoint: rPFS by investigator

• Key secondary endpoints: OS, time to subsequent therapy or death, PFS2, ORR, HRRm prevalence 
(retrospectively assessed), HRQOL, safety

• Interim analysis of international, randomized, double-blind phase III trial (data cutoff: July 30, 2021)

Saad F, et al. ASCO GU 2022. Abstract 11; Clarke NW, et al. ASCO 2019. Abstract TPS340; ClinicalTrials.gov ID: NCT03732820.

*An additional 108 patients will be randomized 1:1 in China. 
†Prednisone/prednisolone (5 mg BID) given with abiraterone. 

Patients with mCRPC; no prior tx for 
mCRPC; ongoing ADT; docetaxel for 

mHSPC allowed; no prior abiraterone; 
no screening for HRR mutations 

required, but optional biopsies and 
blood collected for NGS testing; 

ECOG PS 0/1
(N = 796*)

Until radiographic progression or 
unacceptable toxicity

Crossover from placebo to 
olaparib not permitted

Olaparib 300 mg BID +
Abiraterone† 1000 mg QD

(n = 399)

Placebo + 
Abiraterone† 1000 mg QD

(n = 397)

Stratified by metastatic disease sites (bone only vs 
visceral vs other), taxane for mHSPC (yes vs no) 



PROpel: Radiologic PFS

Subgroup n
Median rPFS

HR (95% CI)Olaparib + 
Abiraterone

Placebo + 
Abiraterone

HRRm 226 NR 13.9 0.50 (0.34–0.73)

Non-HRRm 552 24.1 19.0 0.76 (0.60–0.97)

Saad F, et al. ASCO GU 2022. Abstract 11. *Prespecified 2-sided α = 0.0324.









Olaparib + abiraterone better Placebo + abiraterone better10.1 10

HR (95% CI)

All patients 0.66 (0.54‒0.81)24.8 16.6

Site of distant metastases
Bone only 0.73 (0.54‒0.98)27.6 22.2
Visceral 0.62 (0.39‒0.99)13.7 10.9
Other 0.62 (0.44‒0.85)20.5 13.7

Docetaxel treatment at mHSPC stage
Yes 0.61 (0.40‒0.92)27.6 13.8
No 0.71 (0.56‒0.89)24.8 16.8

ECOG performance status at baseline 
0 0.67 (0.52‒0.85)24.9 16.8
1 0.75 (0.53‒1.06)17.5 14.6

Age at randomisation
<65 0.51 (0.35‒0.75)NR 16.4
≥65 0.78 (0.62‒0.98)22.0 16.7

Baseline PSA
Below median baseline PSA 0.75 (0.55‒1.02)25.2 22.0
Above or equal to median baseline PSA  0.63 (0.48‒0.82)18.5 13.8

HRRm statusa
HRRm 0.50 (0.34‒0.73)NR 13.9
Non-HRRm 0.76 (0.60‒0.97)24.1 19.0
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PROpel: subgroup analysis of rPFS

13

CI, confidence interval; ctDNA, circulating tumour DNA; ECOG, Eastern Cooperative Oncology Group; HR, hazard ratio; HRR(m), homologous recombination (mutation); 
mHSPC, metastatic hormone sensitive prostate cancer; NR, not reached; PSA, prostate specific antigen; rPFS, radiographic progression-free survival

Global interaction test not significant at 10% level. aThe HRRm status of patients in PROpel was determined retrospectively using results from tumour tissue and plasma ctDNA HRRm tests. Patients were classified as 
HRRm if (one or more) HRR gene mutation was detected by either test; patients were classified as non-HRRm patients if no HRR gene mutation was detected by either test; patients were classified as unknown HRRm
if no valid HRR test result from either test was achieved. 18 patients did not have a valid HRR testing result from either a tumour tissue or ctDNA test and were excluded from the subgroup analysis. This subgroup 
analysis is post hoc exploratory analysis. 

Saad F, et al. ASCO GU 2022. Abstract 11.



Adverse Events and HRQOL

• Incidence of new primary malignancies and pneumonitis balanced between arms
• No cases reported of MDS/AML
• HRQOL per FACT-P was comparable between arms over time

Safety Outcome, n (%)
Olaparib + 

Abiraterone
(n = 399)

Placebo + 
Abiraterone

(n = 397)

Any AE 387 (97.2) 376 (94.9)

Any grade ≥3 AE 188 (47.2) 152 (38.4)

Death due to an AE 16 (4.0) 17 (4.3)

Any AE leading to
• Dose interruption of 

olaparib/placebo
• Dose reduction of 

olaparib/placebo
• D/c of olaparib/placebo
• D/c of abiraterone

178 (44.7)

80 (20.1)

55 (13.8)
34 (8.5)

100 (25.3)

22 (5.6)

31 (7.8)
35 (8.8)

Cardiac and 
Thromboembolic AE, n (%)

Olaparib + 
Abiraterone 

(n = 399)

Placebo + 
Abiraterone 

(n = 397)

Cardiac failure* 6 (1.5) 5 (1.3)

Embolic and 
thromboembolic events, 
arterial*

8 (2.0) 10 (2.5)

Embolic and 
thromboembolic events, 
venous*
• Pulmonary embolism

29 (7.3)

26 (6.5)

13 (3.3)

7 (1.8)

*Standardized MedDRA query (SMQ).

Saad F, et al. ASCO GU 2022. Abstract 11.



MAGNITUDE: First-Line Niraparib + 
Abiraterone Acetate and Prednisone in mCRPC

• Primary endpoint: radiographic PFS by 
central review

Chi KN, et al. ASCO GU 2022. Abstract 12; Chi KN, et al. ASCO 2020. Abstract TPS5588. ClinicalTrials.gov ID: NCT03748641.

• International, randomized, double-blind phase III trial (cutoff for final rPFS analysis: 
October 8, 2021)

Until PD, 
unacceptable 

toxicity, death, 
or end of study 

(total study 
duration ~66 mo)

Niraparib 200 mg PO QD + AAP†

Placebo PO QD + AAP †

HRR BM–
(n = 247)

HRR BM+
(n = 423)

Niraparib 200 mg PO QD + AAP †

Placebo PO QD + AAP †

*HRR BM+ per tissue and/or plasma assays for ATM, BRCA1, BRCA2, BRIP1, CDK12, CHEK2, FANCA, HDAC2, PALB2;
†AAP: abiraterone acetate 1000 mg PO QD + prednisone 10 mg PO QD.

1:1

1:1

Prescreened for HRR 
Biomarker (BM) Status*

• Secondary endpoints: OS, time to 
symptomatic progression, time to cytotoxic 
chemotherapy

Patients with mCRPC; 
no prior systemic tx for 

mCRPC; no prior PARPi; prior 
AAP permitted for mCRPC if 

≤4 mo; BPI-SF worst pain 
score ≤3; no uncontrolled 

HTN, severe/unstable angina, 
MI, or ischemia; ECOG PS 0/1

(N = 670)



MAGNITUDE: Radiologic PFS by Central Review 
(primary endpoint)

Chi KN, et al. ASCO GU 2022. Abstract 12.
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MAGNITUDE: NIRA + AAP Improves Overall Response 
Rate Consistently Across Gene Alterations

Note: Relative risk >1 favours niraparib and AAP treatment. Percent of responder is based on the number of subjects with measurable disease at baseline
AAP, abiraterone acetate plus prednisone; CR, complete response; HRR, homologous recombination repair, NIRA, niraparib; PBO, placebo; PR, partial response

60%
(55/92)

Relative risk, 2.13
nominal P<0.001

Relative risk, 1.66
nominal P=0.035

28%
(23/82)

52%
(29/56)

31%
(15/48)

All HRR BM+ Patients BRCA1/2-mutated

NIRA + AAP nearly doubles ORR rate and provides deeper response in patients with measurable disease

17Chi K, et al. J Clin Oncol. 2022;40 (suppl 6; abstr 12) (ASCO GU 2022 oral presentation



Treatment-Emergent AEs in HRR BM+ Cohort

• AEs most frequently leading to dose 
reduction in niraparib arm
• Anemia: 13.2%
• Thrombocytopenia: 2.8%

• Median relative dose intensity in 
niraparib arm: 99%

Safety Outcome, n (%)
Niraparib + 

AAP
(n = 212)

Placebo + 
AAP

(n = 211)

All TEAEs
• Drug related

210 (99.1)
162 (76.4)

199 (94.3)
116 (55.0)

Grade 3/4 TEAEs 142 (67.0) 98 (46.4)

Serious AEs
• Drug related

76 (35.8)
24 (11.3)

52 (24.6)
6 (2.8)

Dose reduction due to AE 42 (19.8) 7 (3.3)

Discontinuation of 
niraparib/placebo due to AE 23 (10.8) 10 (4.7)

All deaths within 30 days of last 
dose
• Death due to prostate cancer
• AE

19 (9.0)

8 (3.8)
11 (5.2)

19 (9.0)

12 (5.7)
7 (3.3)

Chi KN, et al. ASCO GU 2022. Abstract 12.



mHSPC: Data on Triplet Therapy



PEACE-1: Abiraterone + Prednisone
in Men With De Novo mCSPC

Primary endpoints: 
rPFS and OS

SOC + RT + abiraterone
(n = 292)

Fizazi K et al. J Clin Oncol. 2021;39(suppl 15):5000.     Fizazi K. ESMO 2021. Abstract LBA5_PR.

SOCc (n = 296)
SOC + abiraterone

(n = 292)

SOC + RT (n = 293)

Key Eligibility Criteria
• De novo mCSPC
• Distant metastatic disease
• On-study requirement

of continuous ADT
• ADT ≤3 months permitted

Stratification Factors
• ECOG PS 0 vs 1-2
• Site of metastases 

(LN vs bone vs viscera)
• Castration type (orchiectomy 

vs GnRH agonist vs GnRH 
antagonist)

• Docetaxel (yes vs no)

1:1:1:1
R



PEACE-1: Improved rPFS With Abiraterone
in the ADT + Docetaxel (+/- RT) Population

Fizazi K et al. Lancet. 2022;399:1695-1707.

Adding abiraterone to ADT + docetaxel significantly improved rPFS

SOC + Abiraterone
(n = 355)

SOC
(n = 355)

Median, y (IQR) 4.46 (1.9-NR) 2.03 (1.09-NR)
Events, n 139 211
HR (99.9% CI) 0.50 (0.34-0.71)
P <.0001

No 355 274 137 61 16 0
Yes 355 303 200 105 35 0
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Fizazi K et al. Lancet. 2022;399:1695-1707.

Phase 3 PEACE-1: Improved OS in Men With De Novo mCSPC
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https://clinicaltrials.gov/ct2/show/NCT02799602.     Smith MR et al. ASCO GU 2022. Abstract 13.     Smith MR et al. N Engl J Med. 2022;386:1132-1142. 

ARASENS: Phase 3 Trial

International trial conducted at >300 sites in 23 countries

• Primary endpoint: OS
• Key Secondary endpoints: time to mCRPC, time to initiation of subsequent 

anticancer therapy, time to SSE-free survival, time to first SSE, time to pain 
progression

ADT + docetaxel (x 6 cycles) 
+ darolutamide

(600 mg by mouth twice daily)

ADT + docetaxel (x 6 cycles) 
+ placebo1:1

Key Eligibility Criteria 
• Newly diagnosed metastatic 

disease
• ECOG PS 0 or 1
• Planned N = 1,300
Stratification Factors
• Extent of disease and ALP level

R



ARASENS: Overall Survival

No. at Risk
Darolutamide 651 645 637 627 608 593 570 548 525 509 486 468 452 436 402 267 139 56 9 0 0
Placebo 654 646 630 607 580 565 535 510 488 470 441 424 402 383 340 218 107 37 6 1 0
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Median survival, mo (95% CI)
Darolutamide NE vs placebo 48.9 (44.4-NE)
HR = 0.68 (95% CI, 0.57-0.80)
P < .001

Smith MR et al. N Engl J Med. 2022;386:1132-1142.



ARASENS: Key Secondary Endpoints

Smith MR et al. N Engl J Med. 2022;386:1132-1142. 

Time to CRPC Time to Pain Progression

651 616 567 537 496 465 433 401 380 358 340 325 308 292 211 132 54 18 5 0

654 613 533 425 348 289 242 215 185 165 143 134 120 105 79 38 14 4 1 0
651 447 401 363 327 284 265 249 228 211 202 189 175 159 106 67 31 6 1 0

654 442 395 332 288 255 221 188 160 134 119 107 93 86 62 35 8 1 0 0
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HR for disease progression: 0.36 (95% Cl, 0.30-0.42); P < .001
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Stratification Factors
• Volume of metastasis:a

high vs low
• Planned early docetaxel: 

yes vs no
• ECOG PS: 0-1 vs 2
• Antiresorptive therapy: 

yes vs no
• Comorbidities 

(ACE-27): 0-1 vs 2-3
• Study site

ENZAMET: SOC ± Enzalutamide in mHSPC

CRPC therapy 
at investigator’s 

discretion at 
progression

Follow for time 
to progression 

and OS

• Prior to randomization, testosterone suppression up to 12 weeks and 
two cycles of docetaxel were allowed

• Intermittent ADT and cyproterone were not allowed
• NSAA: bicalutamide, nilutamide, flutamide

Primary endpoint: OS

R

ADT + 
standard NSAA

ADT + 
enzalutamide 

160 mg/d

Evaluate 
every 12 weeks

Evaluate 
every 12 weeks

Davis ID et al. New Engl J Medicine. 2019.



ENZAMET: OS Update

Ev
en

t F
re

e,
 %

Time, mo

HR = 0.70 (95% CI, 0.58-0.84);
P < .0001

Median OS,
mo (95% CI)

5-Year 
Survival, %

Median
Follow-Up, 

mo

Control (NSAA) 73.2 (64.7-NR) 57
68

Enzalutamide NR (NR-NR) 67

Davis ID et al. ASCO 2022, Abstract LBA5004



ENZAMET: Overall survival

28
Davis ID et al. ASCO 2022, Abstract LBA5004



Conclusions

• PARPi combinations suggest potential synergy between PARPi and AR 
targeted treatment
• Overall survival data not yet mature
• Ongoing studies will demonstrate whether benefit is confined to patients 

with HRR mutations or extends to others

• Triplet therapy studies suggest that the addition of darolutamide or 
abiraterone to ADT and docetaxel is associated with improved overall 
survival



Next-Generation Androgen Receptor Inhibitors

Zurth C et al. Genitourinary Cancers Symposium 2018;Abstract 345; Sandmann S et al. Genitourinary Cancers Symposium 2019;Abstract 156.

Apalutamide Enzalutamide Darolutamide

• Apalutamide and enzalutamide have similar structures
• Darolutamide is structurally distinct from apalutamide and enzalutamide, characterized by low 

blood-brain barrier penetration, and may have improved tolerability 



Lancet 2022;399(10323):447-60.



First combined analysis of metastatic 
patients starting androgen deprivation 
therapy and randomised in the abiraterone 
acetate and prednisolone (AAP) or 
enzalutamide (ENZ) + AAP Phase III trials 
from the STAMPEDE platform protocol

Gerhardt Attard, Laura Murphy, Noel Clarke, William Cross, 
Silke Gillessen, Claire Amos, Chris Brawley, Rob Jones, 
Carmel Pezaro, Zafar Malik, Amir Montazeri, Robin Millman, 
Adrian Cook, Duncan Gilbert, Ruth Langley, Chris Parker, 
Matthew Sydes, Louise Brown, Mahesh Parmar, Nicholas James 
on behalf of the STAMPEDE investigators*

Conducted by Medical Research Council Trials Unit at University College London, U.K.

ClinicalTrials.gov number, NCT00268476 & Current Controlled Trials number, ISRCTN78818544

*113 U.K. and Swiss sites: list of investigators and collaborators at www.stampedetrial.org

ESMO 2022;Abstract LBA62.



STAMPEDE: Metastatic Progression-Free Survival with AAP or 
AAP + ENZ for Metastatic Hormone-Sensitive Prostate Cancer

Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.

Kaplan-Meier estimates with 95% CI in lighter shade 

Metastatic progression free survival

Gerhardt Attard MD FRCP PhD

HR: 0.50 
95% CI: 0.43, 0.58 

HR: 0.52
95% CI: 0.44, 0.62 

No evidence of a difference in treatment effect or between-trial heterogeneity*

*Same for other 2ary efficacy outcome measures: 
prostate cancer specific survival, failure-free survival, progression-free survival

AAP trial AAP+ENZ trial

Attard G et al. ESMO 2022;Abstract LBA62.



FDA Approves Darolutamide for Metastatic Hormone-Sensitive 
Prostate Cancer
Press Release: August 5, 2022
“The FDA approved darolutamide in combination with docetaxel chemotherapy for patients with 
metastatic hormone-sensitive prostate cancer (mHSPC). 

The approval is based on the results of a large Phase 3 clinical trial called ARASENS. This trial 
compared outcomes among 1300 patients who received docetaxel + standard ADT + darolutamide
vs patients who received docetaxel + standard ADT + placebo. 86% of the patients were newly 
diagnosed with prostate cancer that had metastasized to the bones or other organs.

Patients treated with the addition of darolutamide were 32% less likely to die during the study 
follow-up period compared to patients treated with docetaxel + ADT alone. These patients also 
had improved time to castration resistance (when the PSA increases and disease worsens, despite 
hormone therapy), time to pain progression, time to symptomatic skeletal related events (ie, bone 
fractures, needing radiation to the bones, etc), and time to next cancer therapy. Importantly, these 
improved outcomes of triplet therapy intensification were associated with only a modest increase 
in adverse events.”

https://www.pcf.org/c/breaking-news-fda-approves-darolutamide-for-metastatic-hormone-sensitive-prostate-cancer/



N Engl J Med 2022;386(12):1132-42.

2022;Abstract 13.



ARASENS: Overall Survival (Primary Endpoint)

Smith MR et al. N Engl J Med 2022;386(12):1132-42.



Lancet 2022 April;399(10336):1695-707.



Fizazi K et al. Lancet 2022;399(10336):1695-707.

PEACE-1: Overall Survival

Overall Population ADT + Docetaxel Population

ADT = androgen deprivation therapy; SOC = standard of care



PEACE-1: Radiographic Progression-Free Survival

Fizazi K et al. Lancet 2022;399(10336):1695-707.

ADT = androgen deprivation therapy; SOC = standard of care

Years since randomization Years since randomization



Comparison of Toxicities: Darolutamide, Enzalutamide and 
Apalutamide for Nonmetastatic Hormone-Resistant Prostate Cancer 

Toxicity

ARAMIS trial PROSPER trial SPARTAN trial

Darolutamide Placebo Enzalutamide Placebo Apalutamide Placebo

Fatigue/asthenia 16% 11% 33% 14% 30% 21%

Falling 4% 5% 11% 4% 16% 9%

Dizziness 5% 4% 10% 4% 9% 6%

Mental impairment 1% 2% 5% 2% 5% 3%

Sternberg CN et al; PROSPER Investigators. N Engl J Med 2020;382(23):2197-206.
Fizazi K et al; ARAMIS Investigators. N Engl J Med 2020;383(11):1040-9.
Small EJ et al; SPARTAN Investigators. ASCO 2020;Abstract 5516.



N Engl J Med 2021;385(12):1091-103.



VISION: Imaging-Based Progression-Free Survival by 
Independent Central Review

Sartor O et al. N Engl J Med 2021;385(12):1091-103.

• Median overall survival (177Lu-PSMA-617 vs standard therapy): 15.3 months vs 11.3 months (HR 0.62, 
p < 0.001) 

• Median time to first symptomatic skeletal event (177Lu-PSMA-617 vs standard therapy): 11.5 months 
vs 6.8 months (HR 0.50, p < 0.001)



VISION: Overall Survival

Sartor O et al. N Engl J Med 2021;385(12):1091-103.



VISION: Selected Adverse Events 

Sartor O et al. N Engl J Med 2021;385(12):1091-103.



Abstract 577O



PRINCE: PSA Response Rate

Sandhu S et al. ESMO 2021;Abstract 577O. 



TRITON3 Meets Primary Endpoint for Patients with mCRPC with BRCA 
or ATM Mutations
Press Release: October 3, 2022

“[The manufacturer] today announced positive top-line data from the Phase 3, 
open-label, multicenter, randomized TRITON3 trial demonstrating that rucaparib 
monotherapy treatment achieved the primary endpoint of significantly improved 
radiographic progression-free survival (rPFS) by independent radiology review 
(IRR) compared with the control group, which consisted of physician’s choice of 
docetaxel, abiraterone acetate, or enzalutamide. 

Benefit was observed in both primary efficacy analyses of patients with 
chemotherapy-naïve metastatic castration-resistant prostate cancer (mCRPC): 
first, those who had mutations in BRCA, as well as all patients randomized in the 
trial, inclusive of mutations in BRCA or ATM (the overall intent-to-treat population 
(ITT)). The safety profile of rucaparib observed in the TRITON3 study was 
consistent with rucaparib labelling.”

https://www.businesswire.com/news/home/20221003005303/en



Phase III TALAPRO-2 Trial Meets Primary Endpoint for Patients with 
mCRPC with or without HRR Gene Mutations
Press Release: October 4, 2022 

“[The manufacturer] today announced positive topline results from the Phase 3 TALAPRO-2 study of 
talazoparib, an oral poly ADP-ribose polymerase (PARP) inhibitor, in combination with enzalutamide 
compared to placebo plus enzalutamide in men with metastatic castration-resistant prostate cancer 
(mCRPC), with or without homologous recombination repair (HRR) gene mutations. The study met 
its primary endpoint with a statistically significant and clinically meaningful improvement in 
radiographic progression-free survival (rPFS) compared with placebo plus enzalutamide. The results 
of the primary endpoint exceeded the pre-specified hazard ratio of 0.696.

Results showed a trend toward improved overall survival, a key secondary endpoint, at the time of 
the analysis, but these data are not yet mature. Benefits were also observed in other secondary 
endpoints, including investigator assessed rPFS, prostate specific antigen (PSA) response, time to 
PSA progression, and overall response rate. Other secondary endpoints are being analyzed. At the 
time of topline analysis, the safety of talazoparib plus enzalutamide were generally consistent with 
the known safety profile of each medicine.”

https://www.pfizer.com/news/press-release/press-release-detail/pfizer-announces-positive-topline-results-phase-3-talapro-2



Biomarker analysis and updated results from 
the Phase III PROpel trial of abiraterone and 
olaparib vs abiraterone and placebo as 
first-line therapy for patients with metastatic 
castration-resistant prostate cancer
Fred Saad,1 Andrew J. Armstrong,2 Antoine Thiery-Vuillemin,3
Mototsugu Oya,4 Neal Shore,5 Giuseppe Procopio,6 Cagatay Arslan,7
Niven Mehra,8 Francis Parnis,9 Emma Brown,10 Friederike Schlürmann,11

Jae Young Joung,12 Mikio Sugimoto,13 Oliver Sartor,14 Yuzhen Liu,15

Christian Poehlein,16 Chintu Desai,17 Paula Michelle del Rosario,17

Noel Clarke18

Presentation number: 1357O
ClinicalTrials.gov identifier: NCT03732820
This study was supported by AstraZeneca and Merck Sharp & Dohme LLC, a subsidiary of Merck & Co., Inc., Rahway, NJ, USA who are codeveloping olaparib.

1Centre Hospitalier de l’Université de Montréal/CRCHUM, Université de Montreal, Montreal, Canada; 2Duke Cancer Institute Center for Prostate and Urologic 
Cancer, Duke University, Durham, NC, USA; 3CHRU Besançon Hôpital J.Minjoz, Besançon, France; 4Keio University School of Medicine, Tokyo, Japan; 
5Carolina Urologic Research Center, Myrtle Beach, SC, USA; 6Istituto Nazionale Tumori Milano, Milan, Italy; 7Izmir Economy University Medical Park Hospital, 
Karsiyaka, Turkey; 8Radboud Universitair Medisch Centrum, Nijmegen, Netherlands; 9Ashford Cancer Centre Research, Kurralta Park, SA, Australia; 
10University Hospital Southampton, Southampton, UK; 11Centre Hospitalier de Cornouaille, Quimper, France; 12National Cancer Center, Goyang-si, South 
Korea; 13Kagawa University Hospital, Kagawa, Japan; 14Tulane Cancer Center, New Orleans, LA, USA; 15Precision Medicine, Oncology R&D, AstraZeneca, 
Cambridge, UK; 16Merck & Co., Inc., Rahway, NJ, USA; 17Global Medicines Development, Oncology R&D, AstraZeneca, Cambridge, UK; 18The Christie and 
Salford Royal NHS Foundation Trusts, Manchester, UK

Abstract 1357O

NEJM Evidence 2022;1(9).



PROpel: Updated Radiographic Progression-Free Survival (rPFS)
in the ITT Population by Investigator Assessment

Saad F et al. ESMO 2022;Abstract 1357O.

At DCO2, rPFS was 8.6 months greater for abiraterone + olaparib versus abiraterone + placebo

PROpel: updated rPFS by investigator assessment in the 
ITT population
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Abiraterone + 
olaparib (n=399)

Abiraterone + 
placebo (n=397)

Events, n (%) 199 (49.9) 258 (65.0)

Median rPFS 
(months) 25.0 16.4

HR (95% CI) 0.67 (0.56–0.81); P<0.0001*

*Nominal
Median duration of follow-up for censored patients was 24.9 months (range 0.03–38.80) in the abiraterone + olaparib arm and 27.4 months (range 0.03–36.76) in the abiraterone + placebo arm



2022;Abstract 12.



MAGNITUDE: BRCA1/2 Mutations
NIRA + AAP Significantly Reduced the Risk of Disease Progression or Death by 47%

Chi KN et al. Genitourinary Cancers Symposium 2022;Abstract 12. 

NIRA = niraparib; AAP = abiraterone acetate and prednisone; rPFS = radiographic progression-free survival; PBO = placebo



MAGNITUDE: All HRR Biomarker-Positive
NIRA + AAP Significantly Reduced the Risk of Disease Progression or Death by 27%

Chi KN et al. Genitourinary Cancers Symposium 2022;Abstract 12. 

HRR = homologous recombination repair; NIRA = niraparib; AAP = abiraterone acetate and prednisone; rPFS = radiographic progression-free 
survival; PBO = placebo



Lancet Oncol 2022 March;23:393-405.



PROfound: Time to Pain Progression in Patients without Opiate 
Use at Baseline 

Thiery-Vuillemin A et al. Lancet Oncol 2022;23:393-405.
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BLC2001: Phase 2 Trial of Erdafitinib1

Primary endpoint

• Confirmed ORR

Secondary endpoints

• PFS, DOR, OS, safety, predictive biomarker evaluation, and PK

§ Unresectable la/mUC with prespecified FGFR3/2 alterations
§ ECOG PS 0-2

§ History of disease progression during or after ≥1 line of prior 
systemic chemotherapy, or within 12 months after receiving 
(neo)adjuvant chemotherapy in the metastatic setting 
(chemo-refractory patients)

§ Were cisplatin ineligible (for impaired renal function or 
peripheral neuropathy) 

§ Chemotherapy naïve

Patients
Erdafitinib 10 mg/d 
7 days on/7 days off 
Locally advanced UC
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Erdafitinib 6 mg/d 
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Erdafitinib 8 mg/d 
with potential for 

uptitration to 
9 mg/d

(n=99)

Regimen 3
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§ Fifteen percent of patients with MIBC have FGFR alterations2

FGFR Alterations (n=99)

FGFR2 or FGFR3 fusion, No. (%) 25 (25)

FGFR3 mutation, No. (%) 74 (75)

FGFR2/3 fusions and mutations 0

1. Loriot Y, et al. N Engl J Med. 2019;381(4):338-348.
2. Helsten T, et al. Clin Cancer Res. 2016;22(1):259-267. 



BLC2001: Efficacy

All Patients 
(N=99)

FGFR3 Mutation 
(n=74)

FGFR2/3 Fusion 
(n=25)

ORR, n (%)
(95% CI)

40 (40)
(31-50)

36 (49)
(37-60)

4 (16) 
(2-30)

1. Loriot Y, et al. N Engl J Med. 2019;381(4):338-348.  

2. Necchi A, et al. ESMO 2020. Presentation 750P.

• Confirmed response rate 40% (3% CR; 37% PR)

• Among 22 pts with prior ICI, confirmed response rate 59%



BLC2001: Safety

1. Loriot Y, et al. N Engl J Med. 2019;381(4):338-348.  

2. Necchi A, et al. ESMO 2020. Presentation 750P.

3. Siefker-Radtke Lancet Oncol. 2022;23(2):248-258.

Grade ≥3 AEs Occurring in ≥5% of Patients, No. (%) (N=99)

Stomatitis 10 (10)

Hyponatremia 11 (11)

Asthenia 7 (7)

Nail dystrophy 6 (6)

Hand-foot syndrome 5 (5)

Urinary tract infection 5 (5)

TEAE of Interest Overall 
Incidence n 
(%)

Hyperphosphatemiaa 79 (78%)

Stomatitis 60 (59%)

Nail disorders 60 (59%)

Skin disorders 55 (55%)

Central serous retinopathy 27 (27%)

Final Analysis (n=101)



Randomized Phase 3 Erdafitinib THOR Trial Schema

https://clinicaltrials.gov/ct2/show/NCT03390504

1:1

Docetaxel or Vinflunine IV 
Day 1 of a 21-day cycle, N =140

Erdafitinib 8 mg po qd, N =140

Key Inclusion Criteria: 
• Locally advanced, unresectable or 

metastatic UC (minority component 
histologies allowed)

• FGFR inhibitor Clinical Trial Assay to 
determine molecular eligibility

• Only one line of prior systemic therapy
• ECOG PS 0, 1 or 2

R
A
N
D
O
M
I
Z
E

Primary Endpoint: Overall survival

Secondary Endpoints: PFS, ORR, duration of response, safety, patient-
reported outcomes, pharmacokinetics. 

1:1

Pembrolizumab IV 
Day 1 of a 21-day cycle, N =175

Erdafitinib 8 mg po qd, N =175
R
A
N
D
O
M
I
Z
E

Cohort 1 – Prior PD-1/PD-
L1 treatment

Cohort 2 – No prior PD-
1/PD-L1 treatment



General Design Elements for an Antibody Drug Conjugate (ADC)

Chau CH, et al.  Lancet 2019; 394:793-804



ADC Mechanism of Action

Chau CH, et al.  Lancet 2019; 394:793-804



Nectin-4 and ASG-22E (Enfortumab Vedotin) 

§ Nectin-4 is a transmembrane protein that 
regulates cell-cell adhesions and mechanisms 
that underlie contact inhibition of cell 
movement and proliferation1

§ Moderate to strong IHC staining was observed 
in 60% of bladder tumor specimens, whereas 
normal tissue had very limited staining2

§ Clinical data have shown very high H-scores in 
Enfortumab Vedotin trials

§ Initial preclinical work with ASG-22E (eventually 
enfortumab vedotin) showed inhibition of 
growth in human breast, bladder, pancreatic 
and lung cancer xenografts, but breast and 
bladder showed dramatic tumor regression2

1.  Takai Y, et al.  Nat Rev Mol Cell Biol 2008; 9:603-15
2.  Challita-Eid PM, et al.  Cancer Res 2016; 76:3003-13



EV-301 Randomized Phase 3 Data

1:1

Docetaxel, Vinflunine, or Paclitaxel IV 
Day 1 of a 21-day cycle, N =307

Enfortumab vedotin 1.25 mg/kg IV on day 1, 8 and 15 of 
each 28 day cycle, N =301

Key Inclusion Criteria: 
• Locally advanced, unresectable or metastatic 

UC (squamous differentiation and mixed 
histologies allowed)

• Progression or relapse after PD-1/PD-L1 
therapy

• Receipt of prior platinum chemotherapy (if 
perioperative receipt must have progressed 
within 12 months)

• ECOG PS 0 or 1

Disease 
progression or 

other withdrawal 
criteria met

R
A
N
D
O
M
I
Z
E

Primary Endpoint: Overall survival

Secondary Endpoints: PFS, ORR, disease control rate, duration of 
response, safety, patient-reported outcomes. 



EV-301 Overall Survival

Powles T, et al.  N Engl J Med 2021; Epub February 12, 2021.



EV-301 Treatment Related Adverse Events

a A total of 113 patients (55 in the EV group and 58 in the chemotherapy group) had preexisting peripheral neuropathy.

Powles T, et al. N Engl J Med. 2021;384(12):1125-1135.

Enfortumab Vedotin (N=296) Chemotherapy (N=291)
Any Grade Grade ≥3 Any Grade Grade ≥3

Any AE 278 (94%) 152 (51%) 267 (92%) 145 (50%)

Alopecia 134 (45%) 0 106 (36%) 0

Peripheral sensory neuropathya 100 (34%) 9 (3%) 62 (21%) 6 (2%)

Pruritus 95 (32%) 4 (1%) 13 (4%) 0

Fatigue 92 (31%) 19 (6%) 66 (23%) 13 (4%)

Decreased appetite 91 (31%) 9 (3%) 68 (23%) 5 (2%)

Diarrhea 72 (24%) 10 (3%) 48 (16%) 5 (2%)

Dysgeusia 72 (24%) 0 21 (7%) 0

Nausea 67 (23%) 3 (1%) 63 (22%) 4 (1%)

Maculopapular rash 48 (16%) 22 (7%) 5 (2%) 0

Anemia 34 (11%) 8 (3%) 59 (20%) 22 (8%)

Decreased neutrophil count 30 (10%) 18 (6%) 49 (17%) 39 (13%)

Neutropenia 20 (7%) 14 (5%) 24 (8%) 18 (6%)

Decreased white cell count 16 (5%) 4 (1%) 31 (11%) 20 (7%)

Febrile neutropenia 2 (<1%) 2 (<1%) 16 (5%) 16 (5%)



EV-201 Cohort 2 Supports FDA Approval for Cisplatin-Ineligible Patients

a Includes 5 patients who did not have a response assessment postbaseline, 2 patients whose postbaseline assessment did not meet the 
minimum interval requirement for stable disease, and 1 patient whose response cannot be assessed due to incomplete anatomy. 
b Data are not available for 12 patients due to no response assessment of response postbaseline (n=5), incomplete assessment of target 
lesions postbaseline (n=1), or no measurable disease at baseline per BICR (n=6).

Yu EY, et al. Lancet Oncol. 2021;22(6):872-882.

Cohort 2 (n=89)

Objective response rate
95% CI

46 (52%)
41-62

Best overall response

Complete response 18 (20%)

Partial response 28 (31%)

Stable disease 27 (30%)

Progressive disease 8 (9%)

Not evaluablea 8 (9%)

Confirmed Best Overall Response per 
BICR Change in Target Lesions From Baseline

n=77b

Median duration of treatment: 6 months



EV-103: Phase 1b/2 Trial of Enfortumab + Pembrolizumab

Friedlander TW, et al. ASCO 2021. Abstract 4528.

• 84% of patients had visceral disease 
and 31% had liver metastasis

• 31% of patients had PD-L1 CPS ≥10

Dose escalation

EV + Pembro
(n=5)

Dose expansion 
cohort A

EV + Pembro
(n=40)

EV 1.25 mg/kg days 1 and 8 
of a 3-week cycle

+
Pembrolizumab 200 mg on day 1 

of a 3-week cycle

Patients With 1L Cisplatin-Ineligible 
la/mUC (N=45)

Confirmed ORR
95% CI

73% (33/45)
(58.1, 85.4)

Complete response 16% (7/45)

Partial response 58% (26/45)

Maximum Target Lesion Reduction From Baseline by PD-L1 Status

§ 57% confirmed ORR in patients with 
liver metastases



EV-103 Cohort K:  Phase 1b/2 Trial 
n=76

EV 1.25 mg/kg days 1 and 8 of a 3-week cycle
+

Pembrolizumab 200 mg on day 1 of a 3-week cycle

Cohort K
§ Unresectable la/mUC

§ Cisplatin ineligible

§ No prior treatment for 

la/mUC
n=73

EV 1.25 mg/kg days 1 and 8 of a 3-week cycle

R
1:1

Primary Endpoint
§ ORR per BICR

Secondary Endpoints
§ ORR per investigator assessment
§ DOR
§ Disease control rate
§ PFS
§ OS
§ Safety

N=149

EV+P
(N=76)

EV Mono
(N=73)

Confirmed ORR, n (% )
(95% CI)

49 (64.5)
(52.7, 75.1)

33 (45.2)
(33.5, 57.3)

Best overall response, n (%)

Complete Response 8 (10.5) 3 (4.1)

Partial Response 41 (53.9) 30 (41.1)

Stable Disease 17 (22.4) 25 (34.2)

Progressive Disease 6 (7.9) 7 (9.6)

Not Evaluable 3 (3.9) 5 (6.8)

No Assessment 1 (1.3) 3 (4.1)

Median time to objective response (range), mos 2.07 (1.1, 6.6) 2.07 (1.9, 15.4)

Median number of treatment cycles (range) 11.0 (1, 29) 8.0 (1, 33)

Data cutoff: 10Jun2022
BICR: Blinded Independent Central Review; cORR: Confirmed Objective Response Rate; NR: Not Reached Rosenberg JE, et al. ESMO 2022. Abstract 2895/LBA73.

BICR: Blinded Independent Central Review; CPS: Combined Positive Score; CR: Complete Response; PD-L1: Programmed Death-Ligand 1 PR: 
Partial Response



EV-302 Randomized Phase 3 Trial Schema

Primary Endpoints: PFS, OS
Secondary Endpoints: ORR, DOR, 
DCR, QOL, PRO, Safety

Eligibility
• Locally advanced or 

metastatic urothelial 
carcinoma

• 1st line systemic 
therapy

• Platinum-eligible



Sacituzumab govitecan

§ Final 14/45 (31%) ORR
§ Median PFS 7.3 months
§ Median OS 18.9 months

90% with moderate to 
strong IHC staining
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14/41 (34%) ORR; 10/33 (30%) 
≥3rd line; 4/14 (29%) prior I-O 

Tagawa S, et al.  Ann Oncol (2017) 28 (suppl_5):v295-v329
Tagawa S, et al.  J Clin Oncol  37, no. 7_suppl (March 1, 2019) 354-354

High DAR (7.6:1)1

Hydrolyzable linker hydrolysis2

1. Cardillo TM, et al.  Bioconjug Chem 2015; 26:919-31
2. Govindan SV, et al.  Mol Cancer Ther 2013; 12:968-78



TROPHY-U-01 Cohort 1 (Prior Platinum and CPI) Response and 
Reduction in Tumor Size

Loriot Y, et al. Annal Oncol (2020) 31 (suppl_4):S1142-S1215; LBA24

Endpoint Cohort 1 (N=113)

ORR, n (%) [95% CI] 31 (27) [19, 37]

CR, n (%) 6 (5)
PR, n (%) 25 (22)

Median duration of response, mos
[95% CI] 
(Range)

5.9 
[4.70, 8.60] 
(1.4–11.7)

Median time to onset of response, mos
(Range)

1.6 
(1.2–5.5)

aAssessments were per Blinded Independent Review Assessment, RECIST 1.1.
CI, confidence interval; CR, complete response; ORR, objective response rate; PR, partial response; TTR, time to response.
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000

a71/94 patients with at least one post-baseline target lesion measurement and accepted for central review.
Fourteen patients had no post-treatment imaging, 1 patient lacked measurable lesions by central review, 
and 4 patients had poor image quality.



TROPHY-U-01 Cohort 1 Treatment-Related Adverse Events ≥20% 
any grade or ≥5% Grade ≥3 (n=113)

Loriot Y, et al. Annal Oncol (2020) 31 (suppl_4):S1142-S1215; LBA24

• 7 (6%) pts 
discontinued due to 
TRAEs
• 3 discontinued 

due to 
neutropenia or its 
complications

• 30% GCSF usage

• One treatment-
related death (sepsis 
due to febrile 
neutropenia)

Category Event All Grades (%) Grade 3 (%) Grade 4 (%)

Hematologica

Neutropenia 46 22 12
Leukopenia 26 12 5

Anemia 34 14 0

Lymphopenia 12 5 2

Febrile neutropenia 10 7 3

Gastrointestinal

Diarrheab 65 9 1
Nausea 58 4 0
Vomiting 28 1 0

General disorders & 
administrative site 
conditions

Fatigue 50 4 0

Skin & subcutaneous tissue Alopecia 47 0 0
Metabolism & nutrition Decreased appetite 36 3 0

Infections & infestations Urinary tract infection 8 6 0
Median treatment cycles: 6 (range: 1–22); worst grade CTCAE reported



TROPiCS-04 Study Design

TPC
• Docetaxel @ 75 mg/m2

OR
• Paclitaxel @ 175 mg/m2 

OR
• Vinflunine @ 320 mg/m2 

on D1 of 21-day cycle

SG
Sacituzumab govitecan 

10 mg/kg
D1/8 of 21-day cycle

Endpoint (EP)

Primary EP:
• OS

Secondary EPs:
• PFS by PI assessment 

using RECIST 1.1
• ORR, DOR, and CBR 

by PI assessment using 
RECIST 1.1

• EORTC QLQ C30 score 
and EuroQOL EQ-5D-
5L QOL score

Continue 
treatment until 
loss of clinical 

benefit or 
unacceptable 

toxicityN=482

Study Population
• Locally advanced 

unresectable or mUC
• Upper/lower tract 

tumors
• Mixed histologic types 

are allowed if urothelial 
is predominant

• Progression after 
platinum-based and
anti–PD-1/PD-L1 
therapy 

OR
• Platinum in neo/adj 

setting if progression 
within 12 months and 
subsequent CPI



HER2 as a Bladder Cancer Target

Trastuzumab deruxtecan + Nivolumab
Galsky MD, et al.  J Clin Oncol 40, 
no.6_suppl (Feb 20, 2022) 438-438.

Disitamab vedotin

Tucatinib basket 
trial with enough 
responses to go 
on to Stage 2 of 
design.

ORR 36.7%

Hertuzumab



Disitamab Vedotin (RC48) at ASCO 2022
Activity in HER2 1+

ORR
IHC2+FISH+ or IHC3+ (n=45) = 62.2%
IHC2+FISH- (n=53) = 39.6% 

Activity in HER2 2-3+

ORR=26.3% (5/19)
iHC 0=0% (0/6)
IHC 1+=38.5% (5/13)

Xu H, et al. J Clin Oncol 40, no. 16_suppl (June 1, 2022) 4519-4519.

Abstract #4518 – Sheng, et al

Sheng X, et al. J Clin Oncol 40, no. 16_suppl (June 1, 2022) 4518-4518.



Disitamab Vedotin + Toripalimab at ASCO 2022

Sheng X, et al. J Clin Oncol 40, no. 16_suppl (June 1, 2022) 4520-4520.



Disitamab Phase 2 Trial Schema

DV: disitamab vedotin; HER2: human epidermal growth



Take Home Points
• Fibroblast growth factor 2/3 alterations are the only biomarker proven target with an FDA 

approved therapy in Erdafitinib

• Antibody drug conjugates offer an exciting technology that recently has shown clinical 
efficacy in many cancers, including bladder cancer

• Enfortumab vedotin is FDA approved for metastatic urothelial carcinoma patients who have 
received prior platinum chemotherapy and immune-oncology antibody therapy and now 
offers an overall survival benefit

• Enfortumab vedotin is also FDA approved in the cisplatin-ineligible disease state post 
therapy, as this is a significant unmet need

• Enfortumab vedotin has promise in combination with pembrolizumab for first-line metastatic 
disease with unprecedented ORR

• Other promising ADCs for bladder cancer include Sacituzumab govitecan (has FDA 
accelerated approval), trastuzumab deruxtecan and disitamab vedotin

• Her2 is being revisited as a promising drug target for patients with urothelial bladder cancer



Lancet Oncol 2021 July;22:919-30.



KEYNOTE-057: Response, Duration of Response and Summary of 
Adverse Events (AEs)

Balar AV et al. Lancet Oncol 2021;22:919-30.

CR at 3 months: 41%
Median duration of CR: 16.2 mo

Serious AEs: 8%
AEs leading to treatment interruption: 13%
IRAEs: 22%
Grade 3/4 IRAEs: 3%

IRAEs = immune-related adverse events



N Engl J Med 2021 June 3;384:2102-14.



CheckMate 274: Disease-Free Survival in the ITT Population

Bajorin DF et al. N Engl J Med 2021;384:2102-14.



Analysis of Disease-Free Survival in CheckMate 274 
by PD-L1 Combined Positive Score and Tumor 
Proportion Score

Galsky MD et al. 
Genitourinary Cancers Symposium 2022;Abstract 491.



Galsky MD et al. Genitourinary Cancers Symposium 2022;Abstract 491. 

CheckMate 274: Disease-Free Survival (DFS) Outcomes by PD-L1 Combined 
Positive Score (CPS) and Tumor Cells (TC)



Key Ongoing Phase III Trials of Anti-PD-1/PD-L1 Antibodies 
for Non-Muscle-Invasive Bladder Cancer

www.clinicaltrials.gov. Accessed October 2022.

Protocol n Randomization

ALBAN (NCT03799835) 516 • Atezolizumab + BCG
• BCG

POTOMAC (NCT03528694) 1,018 • Durvalumab + BCG
• BCG

KEYNOTE-676 (NCT03711032) 1,405 • Pembrolizumab + BCG
• BCG

CheckMate 7G8 (NCT04149574) 13 • Nivolumab + BCG
• BCG

BCG = Bacillus Calmette-Guérin



Lancet Oncol 2022;23(2):248-58.



BLC2001: Responses in Patients Receiving the Selected 8 mg/Day 
Erdafitinib UpT Regimen*

Siefker-Radtke AO et al. Lancet Oncol 2022;23(2):248-58.

Objective response rate: 40%

* 8 mg of oral erdafitinib once daily continuously in 28-day cycles, with 
provision for pharmacodynamically guided up-titration to 9 mg/d



Urol Oncol 2022;40(7):344.e1-9.



Components of TAR-200

Daneshmand S et al. Urol Oncol 2022;40(7):344.e1-9.

TAR-200, a gemcitabine-releasing 
intravesical system, is formed into a 
pretzel-like configuration within the 
bladder.

TAR-200
• Consists of a small, flexible silicone tube 

filled with gemcitabine (A)
• Is designed to release drug directly 

inside the bladder over the indwelling 
period (B)

• Is inserted using a TARIS urinary 
placement catheter (C)



TAR-200-101: Study Design and Outcomes

Daneshmand S et al. Urol Oncol 2022;40(7):344.e1-9.

Response

RC = radical cystectomy



Antibody-Drug Conjugates in the Treatment of Urothelial Bladder Cancer

Courtesy of Matthew Galsky, MD



Positive topline results were announced from the Phase Ib/II EV-103 clinical trial (KEYNOTE-869) cohort K 
evaluating enfortumab vedotin-ejfv in combination with pembrolizumab as first-line treatment for 
patients with unresectable locally advanced or metastatic urothelial cancer (la/mUC) who are not eligible 
to receive cisplatin-based chemotherapy. 

For patients who received enfortumab vedotin and pembrolizumab, results demonstrated a 64.5% 
confirmed objective response rate (ORR) per blinded independent central review (BICR), the primary 
endpoint of cohort K. The median duration of response (DOR) per BICR was not reached… Overall, the 
results are generally consistent with previously reported efficacy and safety results of the EV-103 dose-
escalation cohort and expansion cohort A. Additional cohort K results will be reported at an upcoming 
scientific congress.

EV-103 cohort K is a randomized cohort investigating enfortumab vedotin alone or in combination with 
pembrolizumab as first-line treatment for patients with unresectable la/mUC who are not eligible to 
receive cisplatin-based chemotherapy. Secondary endpoints include ORR per investigator assessment; 
DOR, disease control rate and progression-free survival per BICR and investigator assessment; overall 
survival; and assessment of safety.

https://www.businesswire.com/news/home/20220726005377/en/

Positive Topline Results Announced from EV-103 Cohort K Evaluating 
Enfortumab Vedotin Alone or in Combination with Pembrolizumab as 
First-Line Therapy for Cisplatin-Ineligible Advanced UBC
Press Release: July 26, 2022
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Phase II Study of Disitamab Vedotin (RC48) for HER2-Positive 
Locally Advanced or Metastatic Urothelial Carcinoma
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