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Outline

• Prostate Cancer
• Bladder Cancer
• Renal Cancer
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HERO Phase 3 Trial: Relugolix, an Oral GnRH Receptor Antagonist, versus Leuprolide Acetate for Advanced Prostate Cancer



Phase 3 HERO Study Design

Shore ND, et al NEJM 2020;382:2187-2196
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Shore ND, et al NEJM 2020;382:2187-2196
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Shore ND, et al NEJM 2020;382:2187-2196



Cardiovascular Adverse Events

Shore ND, et al NEJM 2020;382:2187-2196



This study was terminated prematurely because of the smaller than planned number 
of participants and events, and no difference in major adverse cardiovascular events 
at 1 year between patients assigned to degarelix or leuprolide was observed.  

Conclusions: This meta-analysis indicates that compared treatment with GnRH
antagonist, risks of CVD in PCa patients was the same as GnRH agonist. Further RCTs 
are strongly required to provide more definitive evidence. 



Take Home

• Relugolix, an oral GnRH antagonist, leads to 
testosterone suppression comparable to Leuprolide

• The rate of CV events is lower with Relugolix
compared to Leuprolide, especially in the subset or 
patients with history of MACE

• Positives- Oral agent, early CV improvement
• Negatives- ?compliance, ?cost
• Reasonable in those with limited time frame for 

ADT- like in conjunction with XRT
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Metastatic Hormone Sensitive
Prostate Cancer- How intense?

• Growing data on improved OS with 
intensification- now data with combination of 
chemotherapy and oral AR therapy

• Need to think about
– De novo versus metastatic over time
– High volume versus low volume
– Age, co-morbidities, suitability for docetaxel 



Non-Metastatic CRPC

Enzalutamide Apalutamide Darolutamide



Phase II TRITON2 Trial of Rucaparib 
for mCRPC: Study Design

Abida W, et al. ESMO 2018. 



Phase II TRITON2: Radiographic Response—
BRCA1/2m 

Sum of target lesion(s) 
in IRR-evaluable population 

PSA in overall efficacy population 
(n=115) 

BRCA1/2m, BRCA1 or BRCA2 mutation; IRR, independent radiology review. 

ORR, 43.5% 

Investigator-evaluable 

population (n=65)

IRR-evaluable 

population (n=62)
Confirmed ORR, n (%) [95% CI]a 33 (50.8) [38.1–63.4] 27 (43.5) [31.0–56.7]

CR, n (%) 4 (6.2) 7 (11.3)
PR, n (%) 29 (44.6) 20 (32.3)

SD, n (%) 25 (38.5) 28 (45.2)
PD, n (%) 6 (9.2) 6 (9.7)
NE, n (%) 1 (1.5) 1 (1.6)

RR, 54.8%

Abida W, et al. J Clin Oncol. Aug 14, 2020.



Phase II TRITON2: Response by DDR 
Gene Alteration—Non-BRCA

By DDR gene groupa

ATM
(n = 49)

CDK12
(n = 15)

CHEK2
(n = 12)

Otherb

(n = 14)
Confirmed investigator-
assessed objective response

2/19 (10.5)
[1.3–33.1]

0/10 (0)
[0.0–30.8]

1/9 (11.1)
[0.3–48.2]

4/14 (28.6)
[8.4–58.1]

CR 0/19 (0.0) 0/10 (0) 0/9 (0) 1/14 (7.1)
PR 2/19 (10.5) 0/10 (0) 1/9 (11.1) 3/14 (21.4)
SD 9/19 (47.4) 6/10 (60.0) 6/9 (66.7) 8/14 (57.1)
PD 7/19 (36.8) 3/10 (30.0) 2/9 (22.2) 1/14 (7.1)
NE 1/19 (5.3) 1/10 (10.0) 0/9 (0) 1/14 (7.1)

6-mo CBR 12/42 (28.6)
[15.7–44.6]

3/15 (20.0)
[4.3–48.1]

3/8 (37.5)
[8.5–75.5]

6/11 (54.5)
[23.4–83.3]

12-month CBR 3/18 (16.7)
[3.6–41.4]

1/14 (7.1)
[0.2–33.9]

0/5 (0)
[0.0–52.2]

3/8 (37.5)
[8.5–75.5]

Confirmed PSA response 2/49 (4.1)
[0.5–14.0]

1/15 (6.7)
[0.2–31.9]

2/12 (16.7)
[2.1–48.4]

5/14 (35.7)
[12.8–64.9]

Median time to PSA 
progression, mo (95% CI)

3.1 (2.8–4.6) 3.2 (2.8–4.6) 7.4 (2.8–7.4) 11.1 (3.0–NR)

• 78 patients enrolled based on a non-BRCA DDR gene alteration identified 
during screening

a Patients with co-occurring alterations were included in multiple gene groups. b Includes patients with alteration in FANCA (n = 4), NBN (n = 4), BRIP1 
(n = 2), PALB2 (n = 2), RAD51 (n = 1), RAD51B (n = 1), and/ or RAD54L (n = 1)

Abida W, et al. Clin Cancer Res. 2020;26(11):2487-2496.





Phase III PROfound Study: Study Design

Hussain M, et al. 2019 ESMO. Abstract LBA12.
de Bono J, et al. N Engl J Med. 2020;382(22):2091-2102.

N Engl J Med. 2020 May 28;382(22):2091-2102.



Phase III PROfound Study: rPFS BY BICR in Cohort 
A (Patients With BRCA1/2 or ATM Alterations)

de Bono J, et al. N Engl J Med. 2020;382(22):2091-2102.



PROfound: PFS by Subgroup 
(Overall Population)

de Bono J, et al. N Engl J Med. 2020;382(22):2091-2102.



Phase III PROfound Study: OS—Cohort B (non-
BRCA or ATM Alterations)

Cohort B
(non-BRCA1/2 or ATM Alterations)

Crossover-Adjusted 
Sensitivity Analyses 

M Hussain et al. N Engl J Med. 2020. DOI: 10.1056/NEJMoa2022485

• mOS: 14.1 mo vs 11.5 mo (HR, 0.96; 95% CI 0.63-1.49)



Phase III PROfound Study: OS—Overall Population

De Bono et al. N Engl J Med. 2020. DOI: 10.1056/NEJMoa2022485

mOS: 17.5 mo vs 14.3 mo (HR, 0.67; 95% CI (0.49-0.93); P=0.006

Overall Population

















PARP Inhibitors in PCA

• Olaparib and rucaparib- FDA approved with 
different labels- based on trial designs

• BRCA2 clearly the greatest benefit- seems 
to drive the results in all 3 of the studies 
presented today

• Can get responses in non-BRCA2 HRD 
mutations- but likelihood is low and limited in 
duration

• PARPi and Abiraterone 



Theranostics in Prostate cancer
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Pluvicto in PCA

• FDA approved 3/23/22 – post AR targeted 
therapy and taxane chemotherapy

• Manufacturing issues and logistics slow 
implementation

• Requires PSMA -PET
• Use in early disease space??
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Bladder Cancer



FGFRs induce signaling through networks
that regulate cell proliferation, survival, migration,
and differentiation

Mutations / fusions in FGFR2/3 present in:
• ~20% bladder cancers
• ~ 35% of UTUC



Rate of confirmed response 
40% 
3%  CR

Median OS 13.8 mos



• Hyperphosphatemia
• Mucositis / GI toxicity
• Nail changes
• Occular Toxicity 
(central Serous retinopathy)



Enfortumab Vedotin

November 15, 2022 50

Rosenberg et al, JCO 2019



Pembrolizumab, Atezolizumab, 
nivolumab, durvalumab, avelumab

FGFR3 mut/fusion + FGFR3 mut/fusion -

Erdafitinib Enfortumab Vedotin Enfortumab Vedotin

Bladder Cancer 
Treatment 
Algorithm

Avelumab
Maintenance

CR/PR/SD on 
1L Platinum

PD on 
1L Platinum
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Renal Cancer



mRCC Decision Tree

Presented By Primo Lara at ASCO 2020 Virtual Education Program
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Presented By Robert Motzer at 2021 Genitourinary Cancers Symposium

Motzer R, et al. NEJM 2021 Feb 13
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Presented By Robert Motzer at 2021 Genitourinary Cancers Symposium



Progression-free Survival*

Presented By Robert Motzer at 2021 Genitourinary Cancers Symposium



Overall Survival

Presented By Robert Motzer at 2021 Genitourinary Cancers Symposium



Confirmed Objective Response Rate*

Presented By Robert Motzer at 2021 Genitourinary Cancers Symposium



TRAEs With Frequency ≥ 20% 

Presented By Robert Motzer at 2021 Genitourinary Cancers Symposium



Nivolumab plus cabozantinib versus sunitinib in  
first-line treatment for advanced renal cell  
carcinoma: first results from the randomized  
phase 3 CheckMate 9ER trial
Toni K. Choueiri,1 Thomas Powles,2 Mauricio Burotto,3 Maria T. Bourlon,4 Bogdan Zurawski,5 Víctor Manuel Oyervides Juárez,6  

James J. Hsieh,7 Umberto Basso,8 Amishi Y. Shah,9 Cristina Suarez,10 Alketa Hamzaj,11 Carlos Barrios,12 Martin Richardet,13  

David Pook,14  Yoshihiko Tomita,15 Bernard Escudier,16 Joshua Zhang,17 Burcin Simsek,17 Andrea B. Apolo,18 Robert J. Motzer19

1Dana-Farber Cancer Institute, The Lank Center for Genitourinary Oncology, Boston, MA, USA; 2Barts Cancer Institute, Queen Mary University of London, Royal Free  
NHS Trust, London, UK; 3Bradford Hill Clinical Research Center, Santiago, Chile; 4Urologic Oncology Clinic, Instituto Nacional de Ciencias Médicas y Nutrición  Salvador 
Zubirán, Mexico City, Mexico; 5Professor Franciszek Lukaszczyk Oncology Centre, Bydgoszcz, Poland; 6Centro Universitario contra el Cáncer Hospital  Universitario 
“Dr. José Eleuterio González” Universidad Autónoma de Nuevo León, Nuevo León, Mexico; 7Siteman Cancer Center, Washington University School of  Medicine, St. 
Louis, MO, USA; 8Istituto Oncologico Veneto IOV IRCCS, Padova, Italy; 9MD Anderson Cancer Center, Houston, TX, USA; 10Vall d’Hebron Institute of  Oncology, Hospital 
Universitari Vall d'Hebron, Vall d’Hebron Barcelona Hospital Campus, Barcelona, Spain; 11Ospedale San Donato, Istituto Toscano Tumori, Arezzo,  Italy; 12Oncology 
Research Center, Hospital São Lucas, PUCRS, Porto Alegre, Brazil; 13Fundacion Richardet Longo, Instituto Oncologico de Cordoba, Cordoba,  Argentina; 14Cabrini 
Monash University Department of Medical Oncology, Cabrini Health, Malvern, VIC, Australia; 15Niigata University Graduate School of Medical and  Dental Sciences, 
Niigata, Japan; 16Gustave Roussy, Villejuif, France; 17Bristol Myers Squibb, Princeton, NJ, USA; 18Center for Cancer Research, National Cancer  Institute, National 
Institutes of Health, Bethesda, MD, USA; 19Memorial Sloan Kettering Cancer Center, New York, NY, USA

Presentation Number 696O

Choueiri TK et al NEJM 2021;384:829-841



CheckMate9ER

CheckMate 9ER: Study design
Stratification factors:
•IMDC risk score
•Tumor PD-L1 expressiona

•Geographic region

aDefined as the percent of positive tumor cell membrane staining in a minimum of 100 evaluable tumor cells per validated Dako PD-L1 immunohistochemistry 28-8 pharmDxassay.
bNIVO dosing may not exceed a total of 2 years (from cycle 1); CABO and SUN treatment may continue beyond 2 years in the absence of progression or unacceptable toxicity.  
Patients may be treated beyondprogression.
IMDC, International Metastatic Renal Cell Carcinoma Database Consortium; IV, intravenously; ORR, objective response rate; PD-L1, programmed death ligand 1; PFS, progression-free  
survival; PO, orally; Q2W, every 2 weeks; QD, once daily; RECIST, Response Evaluation Criteria in Solid Tumors.
1. Clinicaltrials.gov/ct2/show/NCT03141177. Accessed June 8, 2020; 2. Choueiri TK et al. Poster presented at the American Society of Clinical Oncology Annual Meeting 2018. TPS4598.   4

Median study follow-up, 18.1 months (range, 10.6–30.6 months)

NIVO 240 mg IV Q2W
+ CABO 40 mg PO QD

SUN 50 mg PO QD,
cycle of 4 weeks on/  

2 weeks off

Treat until RECIST v1.1–
defined progression or  
unacceptable toxicityb

Key inclusion criteria1,2

• Previously untreated advanced or  
metastatic RCC

• Clear cell component

• Any IMDC risk group

N = 651

R  
1:1

Primary endpoint: PFS
Secondary endpoints: OS, ORR, and safety



CheckMate9ER

Progression-free survival per BICR

7

HR, 0.51 (95% CI, 0.41–0.64)
P < 0.0001

Median PFS, months (95% CI)

NIVO+CABO  

SUN

16.6 (12.5–24.9)

8.3 (7.0–9.7)

Minimum study follow-up, 10.6 months.
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CheckMate9ER

Overall survival

9

HR, 0.60 (98.89% CI, 0.40–0.89)
P = 0.0010

Median OS, months (95% CI)

NIVO+CABO NR (NE)

SUN NR (22.6–NE)

Minimum study follow-up, 10.6 months.  
NE, not estimable; NR, not reached.
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CheckMate9ER

Objective response and best overall response per BICR

Outcome, %
NIVO+CABO
(n = 323)

SUN
(n = 328)

Complete response  
Partial response  
Stable disease  
Progressive disease
Not evaluable/not assesseda

8.0
47.7
32.2
5.6
6.5

4.6
22.6
42.1
13.7
17.1

Median time to response  
(range), monthsb

2.8
(1.0–19.4)

4.2
(1.7–12.3)

Median duration of response  
(95% CI), monthsb

20.2  
(17.3–NE)

11.5
(8.3–18.4)

55.7%
(50.1–61.2)

P < 0.0001
∆ 28.6% (21.7–35.6)

O
RR

,
% 

(9
5%

CI
)

NIVO+CABO SUN

• ORR favored NIVO+CABO over SUN across subgroups including by IMDC risk status, tumor PD-L1
expression (≥ 1% vs < 1%), and bone metastases

BICR-assessed ORR and BOR by RECISTv1.1.
aIncludes patients who were never treated, those who discontinued/died before disease assessment, those without measurable disease at baseline per BICR, or other reason not
reported/specified; bMedian time to and duration of response were calculated for patients who had a complete or partial response (n = 180 with NIVO+CABO, n = 89 patients with SUN). 11

27.1%
(22.4–32.3)

CR  
PR



Phase 3 study of cabozantinib in combination 
with nivolumab and ipilimumab in previously 
untreated advanced renal cell carcinoma of 
IMDC intermediate or poor risk (COSMIC-313)
Toni K. Choueiri,1 Thomas Powles,2 Laurence Albiges,3 Mauricio Burotto,4 Cezary 
Szczylik,5 Bogdan Zurawski,6 Eduardo Yanez Ruiz,7 Marco Maruzzo,8 Alberto 
Suarez Zaizar,9 Luis Enrique Fein,10 Fabio A. Schutz,11 Daniel Y.C. Heng,12 Fong 
Wang,13 Fabio Mataveli,13 Yu-Lin Chang,13 Maximiliano van Kooten Losio,14 

Cristina Suarez,15 Robert J. Motzer16

1Dana–Farber Cancer Institute, Brigham and Women’s Hospital, and Harvard Medical School, Boston, MA, USA; 2Barts Cancer Institute, Cancer 
Research UK Experimental Cancer Medicine Centre, Queen Mary University of London, Royal Free National Health Service Trust, London, UK; 
3Institut Gustave Roussy, Université Paris Saclay, Villejuif, France; 4Bradford Hill Clinical Research Center, Santiago, Chile; 5European Health Centre, 
Otwock, Warsaw, Poland; 6Professor Franciszek Lukaszczyk Oncology Center, Bydgoszcz, Poland; 7James Lind Centro de Investigacion del Cancer, 
Temuco, Chile; 8Oncology Unit 1, Department of Oncology, Istituto Oncologico Veneto IOV - IRCCS, Padua, Italy; 9Consultorio de Medicina
Especializada Dentro de Condominio San Francisco, Benito Juarez, Mexico City, Mexico; 10Instituto de Oncologia de Rosario, Rosario, Argentina; 
11Beneficência Portuguesa de Sao Paulo, Sao Paulo, Brazil; 12Tom Baker Cancer Center, University of Calgary, Calgary, Alberta, Canada; 13Exelixis, 
Inc., Alameda, CA, USA; 14Bristol Myers Squibb, Boudry, Neuchâtel, Switzerland; 15Vall d’Hebron Institute of Oncology, Hospital Universitari Vall
d’Hebron, Vall d’Hebron Barcelona Hospital Campus, Barcelona, Spain; 16Memorial Sloan Kettering Cancer Center, New York, NY, USA
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*One prior systemic adjuvant therapy allowed for completely resected RCC and if recurrence occurred ≥6 months after the last dose of adjuvant therapy; adjuvant PD-1 or PD-L1 inhibitor in combination with 
a CTLA-4 inhibitor not permitted. †Nivolumab given for a maximum of 2 years. ‡Tumor assessment (RECIST v1.1) at week 10, then every 8 weeks through week 50, then every 12 weeks thereafter. 
§Discontinuation of one agent did not mandate discontinuation of all agents.

COSMIC-313 Study Design

Cabo 40 mg PO QD
+ Nivo 3 mg/kg IV Q3W ×4 
+ Ipi 1 mg/kg IV Q3W ×4 

Pbo PO QD
+ Nivo 3 mg/kg IV Q3W ×4
+ Ipi 1 mg/kg IV Q3W ×4

Tumor assessment every 
8 weeks per RECIST 
v1.1‡

Treatment until loss of 
clinical benefit or 
intolerable toxicity§

No crossover allowed

R1:1

Cabo 40 mg PO QD
+ Nivo 480 mg IV Q4W†

Pbo PO QD
+ Nivo 480 mg IV Q4W†

Cabo+Nivo+Ipi

Pbo+Nivo+IpiStratification
• IMDC risk
• Region

Advanced RCC (N~840)

• No prior systemic therapy*

• Clear cell component

• Intermediate or poor risk per IMDC 
criteria

• Measurable disease per RECIST v1.1

• Karnofsky Performance Status ≥70%

Toni K. Choueiri
66
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Progression-Free Survival: Final Analysis (PITT Population)

PFS per RECIST v1.1 by BIRC. 

No. of 
Events

Median PFS
mo (95% CI)

Cabo+Nivo+Ipi (N=276) 116 NR (14.0–NE)

Pbo+Nivo+Ipi (N=274) 133 11.3 (7.7–18.2)

Hazard ratio 0.73 (95% CI 0.57–0.94); p=0.013

Toni K. Choueiri
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49%

57%

0.2

0.0

0.1

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Number at Risk
Cabo+Nivo+Ipi

Pbo+Nivo+Ipi

Date of the 249th event: Aug 23, 2021
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Tumor Response (PITT Population)

Cabo+Nivo+Ipi
(N=276)

Pbo+Nivo+Ipi
(N=274)

Objective response rate (95% CI), % 43 (37.2–49.2) 36 (30.1–41.8)
Best overall response, n (%)

Complete response 7 (3) 9 (3)
Partial response 112 (41) 89 (32)
Stable disease 119 (43) 100 (36)
Progressive disease 23 (8) 55 (20)
Not evaluable 15 (5) 21 (8)

Disease control rate, % 86 72
Median time to objective response (range), mo 2.4 (1.5–17.1) 2.3 (1.9–16.8)
Median duration of response (95% CI), mo NR (20.2–NE) NR (NE–NE)

Tumor response per RECIST v1.1 by BIRC
Disease control rate = complete response + partial response + stable disease

Toni K. Choueiri
68 Data cut-off: Jan 31, 2022
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PFS by IMDC Risk Group (PITT Population)

Toni K. Choueiri
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Date of the 249th PFS event: Aug 23, 
2021
Data cut-off for ORR: Jan 31, 2022

No. of 
Events

Median PFS
mo (95% CI)

Cabo+Nivo+Ipi
(N=209)

79 NR (16.9–NE)

Pbo+Nivo+Ipi (N=208) 103 11.4 (7.6–17.3)

No. of 
Events

Median PFS
mo (95% CI)

Cabo+Nivo+Ipi (N=67) 37 9.5 (7.8–17.3)

Pbo+Nivo+Ipi (N=66) 30 11.2 (4.0–NE)

HR 0.63 (95% CI 0.47–0.85) HR 1.04 (95% CI 0.65–1.69) 

Intermediate Poor

PFS and ORR per RECIST v1.1 by BIRC. IMDC risk group is per IxRS.
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Summary of Adverse Events (Safety Population)

Toni K. Choueiri
70

Cabo+Nivo+Ipi
(N=426)

Pbo+Nivo+Ipi
(N=424)

Any Grade Grade 3–4 Any Grade Grade 3–4
Treatment-related adverse events
Any event,* % 99 73 91 41

Alanine aminotransferase increased 46 26 17 6
Aspartate aminotransferase increased 44 20 16 5
Diarrhea 41 4 18 3
Palmar-plantar erythrodysesthesia 28 3 4 0
Hypothyroidism 24 <1 15 0
Hypertension 23 8 5 2
Fatigue 22 2 21 1
Lipase increased 22 9 13 6
Amylase increased 20 5 12 2
Rash 20 2 20 1
Pruritus 20 0 26 <1

Data cut-off: Jan 31, 2022

• Grade 5 TRAEs occurred in 3 patients (1%) with Cabo+Nivo+Ipi (gastrointestinal hemorrhage, hepatic failure, and respiratory failure) and 3 
patients (1%) with Pbo+Nivo+Ipi (renal failure, myocarditis, and sudden death) ≤30 days after last dose; through 100 days after last dose, two 
additional patients had grade 5 TRAEs with Cabo+Nivo+Ipi (immune-mediated hepatitis and acute hepatic failure) and one additional patient with 
Pbo+Nivo+Ipi (perforated ulcer)

• Use of high-dose corticosteroids (≥40 mg of prednisone or equivalent) for AEs was 58% with Cabo+Nivo+Ipi and 35% with Pbo+Nivo+Ipi

*Occurring in ≥20% of either treatment group.



First Line RCC
Comments

• Increasing number of regimens
– Ipi/Nivo
– Axi/Pembro
– Axi/Avelumab
– Cabo/Nivo
– Levatinib/Pembro

• Triplet Therapy?  Cabo/Ipi/Nivo? 
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Thank You

• Happy to answer questions

mmarko12@jhmi.edu
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