
Prostate Cancer
Saturday, April 29, 2023

12:15 PM – 1:45 PM

Moderator
Neil Love, MD

Neeraj Agarwal, MD, FASCO
Kathy D Burns, RN, MSN, AGACNP-BC, OCN

Susan K Roethke, MSN, CRNP, AOCNP, ANP-BC
Sandy Srinivas, MD

Faculty 

What I Tell My Patients: 
Faculty Physicians and Nurses Discuss Patient Education 

About New Treatments and Clinical Trials
Fifteenth Annual RTP Symposium Series Held During the Annual ONS Congress



Faculty

Neeraj Agarwal, MD, FASCO
Professor of Medicine
Senior Director for Clinical Research Innovation
Huntsman Cancer Institute Presidential Endowed 
Chair of Cancer Research
Director, Center of Investigational Therapeutics
Director, Genitourinary Oncology Program
Huntsman Cancer Institute, University of Utah 
(NCI-CCC)
Salt Lake City, Utah

Kathy D Burns, RN, MSN, AGACNP-BC, OCN
Genitourinary Medical Oncology
City of Hope Comprehensive Cancer Center
Duarte, California

Sandy Srinivas, MD
Professor of Oncology
Clinical Research Leader, GU Oncology
Stanford University
Stanford, California

Susan K Roethke, MSN, CRNP, AOCNP, ANP-BC
Genitourinary Medical Oncology
Fox Chase Cancer Center
Philadelphia, Pennsylvania

Moderator
Neil Love, MD
Research To Practice
Miami, Florida



Dr Agarwal — Disclosures

Consulting Agreements

Astellas, AstraZeneca Pharmaceuticals LP, Aveo Pharmaceuticals, Bayer 
HealthCare Pharmaceuticals, Bristol-Myers Squibb Company, Calithera
Biosciences, Eisai Inc, Exelixis Inc, Genentech, a member of the Roche Group, 
Gilead Sciences Inc, Immunomedics Inc, Janssen Biotech Inc, Lilly, MEI Pharma 
Inc, Merck

Contracted Research

Astellas, AstraZeneca Pharmaceuticals LP, Bavarian Nordic, Bayer HealthCare 
Pharmaceuticals, Bristol-Myers Squibb Company, Calithera Biosciences, Celldex
Therapeutics, Clovis Oncology, Eisai Inc, EMD Serono Inc, Exelixis Inc, 
Genentech, a member of the Roche Group, Gilead Sciences Inc, GSK, 
Immunomedics Inc, Janssen Biotech Inc, Lilly, Lumos Pharma, Medivation Inc, a 
Pfizer Company, Merck, Nektar, Novartis, Pfizer Inc, Prometheus Laboratories 
Inc, Rexahn Pharmaceuticals Inc, Roche Laboratories Inc, Sanofi, Seagen Inc, 
Takeda Pharmaceuticals USA Inc, TRACON Pharmaceuticals Inc



Ms Burns — Disclosures

No relevant conflicts of interest to disclose



Ms Roethke — Disclosures

No relevant conflicts of interest to disclose



Dr Srinivas — Disclosures

Advisory Committee and 
Consulting Agreements Janssen Biotech Inc, Merck, Novartis, Seagen Inc

Contracted Research Bayer HealthCare Pharmaceuticals, Bristol-Myers Squibb Company, Celgene 
Corporation, Exelixis Inc, Regeneron Pharmaceuticals Inc, Seagen Inc

Data and Safety Monitoring 
Board/Committee Pfizer Inc



Commercial Support

This activity is supported by educational grants from AstraZeneca 
Pharmaceuticals LP, Janssen Biotech Inc, administered by Janssen Scientific 
Affairs LLC, Merck, Novartis, and Pfizer Inc.

Research To Practice NCPD Planning Committee Members, 
Staff and Reviewers

Planners, scientific staff and independent reviewers for Research To Practice 
have no relevant conflicts of interest to disclose.



Networked iPads are available.

For assistance, please raise your hand. Devices will be collected at the conclusion of the activity.

Review Program Slides: Tap the Program Slides button to review speaker 
presentations and other program content.

Answer Survey Questions: Complete the pre- and postmeeting surveys. Survey 
questions will be discussed throughout the meeting.

Ask a Question: Tap Ask a Question to submit a challenging case or question for 
discussion. We will aim to address as many questions as possible during the 
program.

Complete Your Evaluation: Tap the NCPD Evaluation button to complete your 
evaluation electronically to receive credit for your participation. 

Clinicians in the Meeting Room



Review Program Slides: A link to the program slides will be posted in the chat 
room at the start of the program.

Answer Survey Questions: Complete the pre- and postmeeting surveys. Survey 
questions will be discussed throughout the meeting.

Ask a Question: Submit a challenging case or question for discussion using the 
Zoom chat room.

Get NCPD Credit: An NCPD credit link will be provided in the chat room at the 
conclusion of the program.

Clinicians Attending via Zoom



Clinicians, Please Complete 
the Pre- and Postmeeting Surveys

Quick Survey Quick Poll



About the Enduring Program

• The live meeting is being video 
and audio recorded.

• The proceedings from today will 
be edited and developed into 
an enduring web-based 
video/PowerPoint program. 
An email will be sent to all attendees when the activity is 
available. 

• To learn more about our education programs, visit our website, 
www.ResearchToPractice.com



“What I Tell My Patients”
Fifteenth Annual RTP-ONS NCPD Symposium Series

ONS Congress, San Antonio, Texas — April 26 to 29, 2023



• New agents and therapies; ongoing trials related to 
specific clinical scenarios

• Patient education: Preparing to receive new therapies

• The bond that heals 

• THANKS! (Great job)

What I Tell My Patients
2023 ONS Congress

San Antonio, Texas

Symposia Themes



How was it different to take care of this patient 
versus another patient in the same oncologic setting? 

What unique biopsychosocial factors (eg, attitude, 
comorbidities, social support) were considered 

in the overall management of this case? 
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72-year-old man with cardiovascular comorbidities and 
Decipher® high-risk prostate cancer s/p prostatectomy

Kathy D Burns, RN, MSN, AGACNP-BC, OCN



Clinical Research Background

• Overview of prostate cancer

- Primary therapy 

- Indications for and selection of androgen deprivation therapy (ADT)

- Tolerability of ADT

Dr Agarwal
Salt Lake City, Utah

Dr Srinivas
Stanford, California



Two defining criteria
• Rising PSA in the setting of castrate testosterone levels (<50 ng/dL) 
• No radiographically identifiable metastasis

Clinical Disease States Model of Prostate Cancer1

1. Adapted from Scher HI et al. J Clin Oncol. 2008;26:1148-1159. 

Clinically 
localized disease

Clinical Metastases

Clinical 
metastases:
noncastrate

Noncastrate prostate cancer
Castrate prostate cancer

Rising PSA:
noncastrate

Clinical 
metastases:

castrate

Death from 
other causes

Death from 
disease

Rising PSA:
castrate



Diagram of Androgen Production and Its Targeted Inhibition

Rice MA et al. Front Oncol 2019; https://doi.org/10.3389/fonc.2019.00801



LHRH agonist vs antagonist MOA and side effect profile

Courtesy of Tanya B Dorff, MD





HERO: Oral Relugolix versus Leuprolide Acetate 
for Androgen-Deprivation Therapy

Shore ND et al. N Engl J Med 2020;382(23):2187-96.



Balancing the benefits/risks of treatment

• Improved survival
• Delayed progression
• Psychological 

benefits of receiving 
treatment

Benefits
Shared decision     
making:  goals of 
patient

• Expense:  COST $$$$... ↓ QOL
• ED and ↓ libido
• Hot flashes
• Changes in mood/ ↓cognition
• ↓ strength/ muscle mass
• Osteoporosis
• Anemia, fatigue
• Metabolic syndrome
• Cardiac risk, DM

Risks

Courtesy of Victoria Sinibaldi, RN, MS, CS, CANP, BC



Side effects – managing expectations  

It’s important to touch on all of them and 
give written materials or a reliable website. 

• Reduced or absent sexual desire

• Erectile dysfunction (impotence)

• Shrinkage of testicles and penis

• Hot flashes, which may get better or go 
away with time

• Breast tenderness and growth of breast 
tissue (gynecomastia)

• Osteoporosis (bone thinning), which can 
lead to broken bones

• Anemia (low red blood cell counts)

• Decreased mental sharpness/mental 
fogginess

• Loss of muscle mass

• Weight gain

• Fatigue

• Increased cholesterol levels

• Depression/mood swings 

Commentary — Kathy D Burns, RN, MSN, AGACNP-BC, OCN



Agenda

Module 1: Overview of Prostate Cancer

Module 2: Intensification of Therapy for Localized Disease 

Module 3: Hormone-Sensitive Metastatic Disease

Module 4: PARP Inhibitors — Monotherapy and Combinations 

Module 5: PARP Inhibitors — Toxicity

Module 6: Radioligand Therapy



90-year-old man with M0 castration-resistant prostate cancer 
(CRPC) who received enzalutamide

Susan K Roethke, MSN, CRNP, AOCNP, ANP-BC



Clinical Research Background

• Intensification of therapy for localized disease

- Current and future role of secondary hormonal therapies

Dr Agarwal
Salt Lake City, Utah

Dr Srinivas
Stanford, California



Next-Generation Androgen Receptor 
Pathway Inhibitors (ARPIs)1,2

Apalutamide Enzalutamide Darolutamide

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

characterized by low blood–brain barrier penetration1,2, and may have 
improved tolerability 

1. Zurth C et al. J Clin Oncol. 2018;36(Suppl 6):Abstract 345. 
2. Sandmann S et al. American Society of Clinical Oncology 2019 Genitourinary Cancers Symposium (ASCO GU 2019). Abstract 156.



“Today, positive topline results [were announced] from the Phase 3 EMBARK trial evaluating enzalutamide in 
men with non-metastatic hormone-sensitive prostate cancer (nmHSPC; also known as non-metastatic 
castration-sensitive prostate cancer or nmCSPC) with high-risk biochemical recurrence (BCR). Patients 
enrolled in the trial were randomized to one of three study arms: enzalutamide plus leuprolide, placebo plus 
leuprolide, or enzalutamide monotherapy. The study met its primary endpoint with a statistically significant 
and clinically meaningful improvement in metastasis-free survival (MFS) for patients treated with 
enzalutamide plus leuprolide versus placebo plus leuprolide.

At the time of the analysis, a positive trend in the key secondary endpoint of overall survival (OS) was also 
observed, but these data were not yet mature. Patients in the trial will be followed for a subsequent final OS 
analysis. The study also met a key secondary endpoint with a statistically significant and clinically meaningful 
improvement in MFS for patients treated with enzalutamide monotherapy versus placebo plus leuprolide. 
Additional key secondary endpoints reached statistical significance, including time to prostate-specific antigen 
(PSA) progression and time to first use of new antineoplastic therapy. Other secondary endpoints are being 
analyzed. No new safety signals have been observed to date in the preliminary safety analysis, which is 
consistent with the established safety profile of enzalutamide.”

https://www.prnewswire.com/news-releases/phase-3-study-shows-xtandi-enzalutamide-plus-leuprolide-significantly-improves-metastasis-
free-survival-in-men-with-non-metastatic-prostate-cancer-301774642.html

Phase III EMBARK Trial Meets Primary Endpoint with 
Enzalutamide Plus Leuprolide for Non-Metastatic HSPC
Press Release: March 16, 2023
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N Engl J Med 2022 Mar;386(12):1132-42.



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

ARASENS: Overall Survival (Primary Endpoint)



76-year-old man with metastatic CRPC who received ADT with 
apalutamide

Susan K Roethke, MSN, CRNP, AOCNP, ANP-BC



Clinical Research Background

• Hormone-sensitive metastatic disease

- Selection of cytotoxic therapy, secondary hormonal therapy or both to 
combine with ADT

Dr Agarwal
Salt Lake City, Utah

Dr Srinivas
Stanford, California
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69-year-old man with metastatic CRPC and a germline BRCA1 
mutation who received olaparib

Kathy D Burns, RN, MSN, AGACNP-BC, OCN



79-year-old man with metastatic CRPC and a somatic CHEK2 
mutation who received olaparib

Susan K Roethke, MSN, CRNP, AOCNP, ANP-BC



Clinical Research Background

• PARP inhibitors
- Genetic testing

- Monotherapy 

- Combination strategies

- Tolerability 

Dr Agarwal
Salt Lake City, Utah

Dr Srinivas
Stanford, California



Inherited DNA Repair Gene Mutations in Men with 
Metastatic Prostate Cancer

Courtesy of Matthew Smith, MD, PhD

• Multicenter study of 692 men

• Deleterious mutations were found 
in 82 men (11.8%) in 16 genes

• Observed rate exceeded that 
associated with localized prostate 
cancer (4.6%) and general 
population without cancer (2.7%)



2023 Abstract LBA16



PROpel: Primary Radiographic Progression-Free Survival (rPFS) 
Results (DCO1)1

Clarke N et al. Genitourinary Cancers Symposium 2023;Abstract LBA16.



PROpel: Overall Survival (OS) in HRRm and Non-HRRm Subgroups 
(DCO3)

Clarke N et al. Genitourinary Cancers Symposium 2023;Abstract LBA16.

HRRm = homologous recombination repair mutation



J Clin Oncol 2023 March 23;[Online ahead of print].



MAGNITUDE Trial: Radiographic PFS in BRCA1/2 Subgroup and 
HRR+ Cohort (Central Review) 

Chi KN et al. J Clin Oncol March 23;Epub ahead of print.



2023 | Abstract LBA17



Agarwal N et al. Genitourinary Cancers Symposium 2023;Abstract LBA17.

TALAPRO-2 Primary Endpoint: rPFS by BICR



TALAPRO-2: rPFS by BICR by HRR Status

Agarwal N et al. Genitourinary Cancers Symposium 2023;Abstract LBA17.
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62-year-old man with metastatic CRPC who received cabazitaxel 
while awaiting availability of 177Lu-PSMA-617 

Kathy D Burns, RN, MSN, AGACNP-BC, OCN



Clinical Research Background

• Radioligand therapy

- Radium-223

- 177Lu-PSMA-617

Dr Agarwal
Salt Lake City, Utah

Dr Srinivas
Stanford, California



References: 1. Henriksen G, et al. Cancer Res. 2002;62:3120–3125. 2. Brechbiel MW. Dalton Trans. 2007;43:4918-4928.

Bone

Short range of α-particles could reduce bone marrow exposure1

Marrow

Tumor

Range of an α-emitting Radiopharmaceutical Compared to a β-emitter

Bone Mineral 
(Hydroxyapatite)

Range of β-particle
(long range
– 10 to 1000 cell diameters2)

Radionuclide Range of α-particle
(short range – ~2 to 10 
cell diameters2)



177Lu-PSMA-617 targeted radioligand therapy<br />

TARGETED TO PSMA

Morris MJ et al. ASCO 2021;Abstract LBA4.

177Lu-PSMA-617: Mechanism of Action



Hofman S et al. ASCO 2020;Abstract 5500.

RLT = radioligand therapy



177Lu-PSMA-617

Mechanism of action
• Targeted radioligand

Indication
• For adult patients with prostate-specific membrane antigen (PSMA)-positive 

metastatic castration-resistant prostate cancer (mCRPC) who have received 
androgen receptor (AR) pathway inhibition and taxane-based chemotherapy  

Recommended dose
• 7.4 GBq (200 mCi) every 6 weeks for up to 6 doses 

Lutetium Lu 177 vipivotide tetraxetan package insert, 10/2022. 



Planned/Ongoing Phase III Trials with PSMA in Earlier Settings

PSMAddition PSMAfore SPLASH ProstAct

Experimental agent 177Lu-PSMA-617 177Lu-PSMA-617 177Lu-PNT2002 177Lu-TLX591

Setting mCSPC mCRPC prechemo mCRPC prechemo mCRPC post-
docetaxel

Primary endpoint rPFS
OS

rPFS
OS rPFS rPFS

Number of patients 1126 495 415 387

Courtesy of Prof Karim Fizazi, MD, PhD 



“Today, [it was announced that] the pivotal Phase III PSMAfore study with 177Lu-PSMA-617, a prostate-
specific membrane antigen (PSMA)-targeted radioligand therapy, met its primary endpoint. 177Lu-PSMA-
617 demonstrated a statistically significant and clinically meaningful improvement in radiographic 
progression-free survival (rPFS) in patients with PSMA–positive metastatic castration-resistant prostate 
cancer (mCRPC) after treatment with androgen-receptor pathway inhibitor (ARPI) therapy, compared to 
a change in ARPI. No unexpected safety findings were observed in PSMAfore; data are consistent with 
the already-well established safety profile of 177Lu-PSMA-617.

This is the second positive read-out for 177Lu-PSMA-617 in a Phase III trial following the VISION study, 
where patients with PSMA–positive mCRPC who received 177Lu-PSMA-617 plus standard of care after 
being treated with ARPI and taxane-based chemotherapy had a statistically significant reduction in risk 
of death. The PSMAfore results continue to support the important role of 177Lu-PSMA-617 in treating 
patients with prostate cancer. The Phase III data will be presented at an upcoming medical meeting and 
discussed with the US Food and Drug Administration (FDA) in 2023 for regulatory approval.”

https://www.globenewswire.com/en/news-release/2022/12/05/2567028/0/en/Novartis-PluvictoTM-shows-statistically-significant-and-
clinically-meaningful-radiographic-progression-free-survival-benefit-in-patients-with-PSMA-positive-metastatic-castration-re.html

Phase III PMSAfore Trial Meets Primary Endpoint with 
177Lu-PSMA-617 for PSMA-Positive mCRPC
Press Release: December 5, 2022



Radium-223 Chloride

Mechanism of action

• Alpha particle-emitting radioactive therapeutic agent 

Indication

• For patients with castration-resistant prostate cancer, symptomatic bone 
metastases and no known visceral metastatic disease 

Recommended dose

• 55 kBq (1.49 microcurie) per kg body weight, administered at 4-week intervals for 
6 injections 

Radium-223 package insert, 12/2019. 



APPENDIX



Relugolix



FDA Approves Relugolix for Advanced Prostate Cancer
Press Release – December 18, 2020

“On December 18, 2020, the Food and Drug Administration approved the first oral 
gonadotropin-releasing hormone (GnRH) receptor antagonist, relugolix, for adult 
patients with advanced prostate cancer.

Efficacy was evaluated in HERO (NCT03085095), a randomized, open label trial in 
men requiring at least one year of androgen deprivation therapy with either 
prostate cancer recurrence following radiation or surgery or newly diagnosed 
castration-sensitive advanced prostate cancer. 

Patients (N = 934) were randomized (2:1) to receive relugolix 360 mg oral loading 
dose on the first day, followed by daily oral doses of 120 mg, or leuprolide acetate 
22.5 mg injection subcutaneously every 3 months for 48 weeks.”

https://www.fda.gov/drugs/drug-approvals-and-databases/fda-approves-relugolix-advanced-prostate-cancer





HERO: A Randomized Phase III Study Evaluating Relugolix versus 
Leuprolide for Advanced Prostate Cancer

Saad F et al. Ther Adv Med Oncol 2021;13:1-12.



HERO: Cumulative Incidence of Major Adverse 
Cardiovascular Events (MACE)

Shore ND et al. N Engl J Med 2020;382(23):2187-96.



AUA 2022



HERO: Onset and Duration of Adverse Events (AEs) with Relugolix
for Advanced Prostate Cancer

Mehlhaff B et al. AUA 2022;Abstract MP27-16.



HERO: MACE by Week During the Study

Mehlhaff B et al. AUA 2022;Abstract MP27-16.

MACE



Androgen Receptor Inhibitors



Primary Endpoint: Metastasis-Free Survival (MFS)
in Nonmetastatic CRPC 

1. Smith MR et al. NEJM 2018;378(15):1408-18. 2. Hussain M et al. NEJM 2018;378(26):2465-74. 3. Fizazi K et al. NEJM 2019;380(13):1235-46.

• 72% reduction in distant progression or death
• Median MFS: APA 40.5 vs placebo (PBO) 16.2 months
• 24-month MFS benefit

SPARTAN1

Apalutamide
(APA)

• 71% reduction in distant progression or death 
• Median MFS: ENZA 36.6 vs PBO 14.7 months
• 22-month MFS benefit

PROSPER2

Enzalutamide
(ENZA)

ARAMIS3

Darolutamide
(DARO)

• 59% reduction in distant progression or death 
• Median MFS: DARO 40.4 vs PBO 18.4 months
• 22-month MFS benefit
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• 27% reduction in risk of death
• Median follow-up of 48 months  
• Median OS was significantly longer for enzalutamide

vs placebo
− 67.0 months vs 56.3 months
− HR = 0.73 (95% CI 0.61-0.89); p = 0.001

Enzalutamide
(N = 933)

Placebo
(N = 478)

Median, mo
(95% CI)

67.0
(64.0-NR)

56.3
(54.5-63.0)

HR (95% CI) 0.73 (0.61-0.89)
P .001

Enzalutamine
Placebo
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• 22% reduction in risk of death
• Median follow-up of 52.0 months
• Median OS was significantly longer for apalutamide 

vs placebo 
− 73.9 months vs 59.9 months
− HR = 0.78 (95% CI 0.64-0.96); p = 0.016

APA 
median, 73.9 mo

PBO
median, 59.9 mo

HR, 0.78 (95% CI, 0.64-0.96)
P = .0161
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• 31% reduction in risk of death
• Median follow-up of 29.0 months
• Median OS was significantly longer for darolutamide

vs placebo
− HR = 0.69 (95% CI, 0.53-0.88); p = 0.003

Placebo

Darolutamide

SPARTAN11

Apalutamide

PROSPER2

Enzalutamide

ARAMIS3

Darolutamide

1. Smith MR et al. Eur Urol 2020;79(1):150-8. 2. Sternberg CN et al. NEJM 2020;382(23):2197-206. 3. Fizazi K et al. NEJM 2020;383(11):1040-9.

Secondary Endpoint: Overall Survival (OS) in Nonmetastatic HRPC 



Comparison of Toxicities: Darolutamide, Enzalutamide, 
Apalutamide for Nonmetastatic HRPC 

Toxicity

ARAMIS PROSPER SPARTAN

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.



Final Overall Survival (OS) Analyses: Enzalutamide, Abiraterone and 
Apalutamide for Metastatic Hormone-Sensitive Prostate Cancer

1. Armstrong AJ et al. ESMO 2021;Abstract LBA25. 2. Fizazi K et al. Genitourinary Cancers Symposium 2019;Abstract 141. 3. Chi KN et al. Genitourinary 
Cancers Symposium 2021;Abstract 11. 

TITAN3

Apalutatmide
with ADT

LATITUDE2

Abiraterone with 
ADT

• 34% reduction in risk of death
• Median follow-up of 51.8 months
• Median OS was significantly longer for 

abiraterone/ADT vs placebo/ADT 
− 53.3 months vs 36.5 months
− HR = 0.66; p < 0.0001

ARCHES1

Enzalutamide with 
androgen deprivation 

therapy (ADT)

• 34% reduction in risk of death
• Median follow-up of 44.6 months
• Median OS was significantly longer for 

enzalutamide/ADT vs placebo/ADT
− 40.2 months vs 13.8 months
− HR = 0.66; p < 0.0001

• 35% reduction in risk of death
• Median follow-up of 44.0 months
• Median OS was significantly longer for 

apalutamide/ADT vs placebo/ADT 
− Not reached vs 52.2 months
− HR = 0.65; p < 0.0001



Lancet Oncol 2023; 24: 323–34



ENZAMET Primary Endpoint: Overall Survival (ITT Population) 

Sweeney CJ et al. Lancet Oncol 2023; 24: 323–34.



Olaparib



N Engl J Med 2020;382:2091-102.



PROfound: Randomized Phase III Trial of Olaparib versus 
Enzalutamide or Abiraterone for mHRPC

de Bono J et al. N Engl J Med 2020;382:2091-102.

• Cohort A (n = 245) had ≥1 alteration 
in BRCA1, BRCA2 or ATM

• Cohort B (n = 142) had ≥1 alteration 
in BARD1, BRIP1, CDK12, CHEK1/2, 
FANCL, PALB2, PPP2R2A, 
RAD51B/C/D or RAD54L 

Olaparib tablets 
(300 mg twice daily) 

Enzalutamide or Abiraterone 
(Physician’s Choice)

2:1



PROfound Primary Endpoint: Imaging-Based PFS with Olaparib 
in Cohort A (≥1 Alteration in BRCA1, BRCA2 or ATM)

de Bono J et al. N Engl J Med 2020;382:2091.

Olaparib
(n = 162)

Control
(n = 83) HR p-value

Median iPFS 7.4 mo 3.6 mo 0.34 <0.001



N Engl J Med 2020;383:2345-57.



PROfound: OS with Olaparib in Cohort A 
(≥1 Alteration in BRCA1, BRCA2 or ATM)

Hussain M et al. N Engl J Med 2020;383:2345-57.

Overall survival Crossover-adjusted overall survival
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PROpel: Phase III Trial Design

Clarke N et al. Genitourinary Cancers Symposium 2023;Abstract LBA16.



PROpel: Primary Radiographic Progression-Free Survival (rPFS)
Results (DCO1)1

Clarke N et al. Genitourinary Cancers Symposium 2023;Abstract LBA16.



PROpel: Overall Survival (OS) in HRRm and Non-HRRm Subgroups
(DCO3)

Clarke N et al. Genitourinary Cancers Symposium 2023;Abstract LBA16.



PROpel: Overall Safety Profile (DCO3)

Clarke N et al. Genitourinary Cancers Symposium 2023;Abstract LBA16.



PROpel: Most Common AEs (>10% Patients; DCO3)

Clarke N et al. Genitourinary Cancers Symposium 2023;Abstract LBA16.



Niraparib



J Clin Oncol 2023 Mar 23; Epub ahead of print



MAGNITUDE: Randomized, Double-Blind, Placebo-Controlled Study
Prospectively Selected Biomarker (BM) Cohorts Designed to Test HRR BM+ and HRR BM-

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

HRR = homologous recombination repair; BM = biomarker; mCRPC = metastatic castration-resistant prostate cancer; mCSPC = metastatic 
castration-sensitive prostate cancer; nmCRPC = nonmetastatic castration-resistant prostate cancer; AAP = abiraterone acetate and prednisone; 
rPFS = radiographic progression-free survival; OS = overall survival; PSA = prostate-specific antigen; ORR = objective response rate



MAGNITUDE: Radiographic PFS in BRCA1/2 Subgroup and 
HRR-Positive Cohort (Central Review) 

Chi KN et al. J Clin Oncol 2023 March 23;Epub ahead of print.



MAGNITUDE: Overall Survival in the HRR-Positive Cohort 
(Central Review) 

Chi KN et al. J Clin Oncol 2023 March 23;Epub ahead of print.



MAGNITUDE: Overall Response Rate

Chi KN et al. J Clin Oncol 2023 March 23;Epub ahead of print.



MAGNITUDE: Select TEAEs in HRR-Positive Patients

Chi KN et al. J Clin Oncol 2023 March 23;Epub ahead of print.



AMPLITUDE Phase III Study Design

Primary endpoint: rPFS
Secondary endpoints: OS, symptomatic PFS, time to subsequent therapy, adverse events

Estimated enrollment: N = 788

• Metastatic prostate cancer

• Deleterious somatic or germline HRR gene 
alteration

• Prior therapy allowed for mHSPC

Niraparib + 
abiraterone/prednisone

Placebo + 
abiraterone/prednisone

www.clinicaltrials.gov. NCT04497844. Accessed September 2022

R



Talazoparib
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TALAPRO-2: A Randomized, Double-blind, Placebo-Controlled Study<br />

TALAPRO-2: A Phase III Trial of First-Line Talazoparib/Enzalutamide 
for mHRPC with or without DNA Damage Repair Mutations

Agarwal N et al. Genitourinary Cancers Symposium 2023;Abstract LBA17.



Agarwal N et al. Genitourinary Cancers Symposium 2023;Abstract LBA17.

TALAPRO-2 Primary Endpoint: rPFS by BICR



TALAPRO-2: rPFS by BICR, by HRR Status

Agarwal N et al. Genitourinary Cancers Symposium 2023;Abstract LBA17.



TALAPRO-2: Safety Summary

Agarwal N et al. Genitourinary Cancers Symposium 2023;Abstract LBA17.



TALAPRO-2: Most Common TEAEs

Agarwal N et al. Genitourinary Cancers Symposium 2023;Abstract LBA17.



TALAPRO-3 Phase III Study Design

Primary endpoint: rPFS by investigator assessment
Secondary endpoints: OS, objective response in measurable soft tissue disease, duration of 
soft tissue response, time to first symptomatic skeletal event, time to PSA progression, time 
to antineoplastic therapy, others

Estimated enrollment: N = 550

• Metastatic prostate cancer

• DNA damage response (DDR)-HRR gene 
alteration

• Prior therapy allowed for mHSPC; ≤3 months 
of ADT with or without approved novel 
hormonal therapy for mHSPC, if required 
prior to randomization, with no radiographic 
evidence of disease progression or rising PSA 
prior to Day 1

Talazoparib + enzalutamide

Placebo + enzalutamide

Agarwal N et al. ASCO 2022;Abstract TPS5096.

R
1:1



177Lu-PSMA-617



FDA Approves 177Lu-PSMA-617 for the Treatment of mHRPC
Press Release: March 23, 2022

“On March 23, 2022, the Food and Drug Administration approved [the radio-ligand therapy 
177Lu-PSMA-617] for the treatment of adult patients with prostate-specific membrane antigen 
(PSMA)-positive metastatic castration-resistant prostate cancer (mCRPC) who have been treated 
with androgen receptor (AR) pathway inhibition and taxane-based chemotherapy.

On the same day, the FDA approved gallium Ga 68 gozetotide, a radioactive diagnostic agent for 
positron emission tomography (PET) of PSMA-positive lesions, including selection of patients with 
metastatic prostate cancer for whom lutetium Lu 177 vipivotide tetraxetan PSMA-directed therapy 
is indicated. Gallium Ga 68 gozetotide is the first radioactive diagnostic agent approved for patient 
selection in the use of a radioligand therapeutic agent.

Efficacy was evaluated in [the Phase III VISION trial, which] demonstrated a statistically significant 
improvement in the primary endpoints OS and rPFS. Hazard ratio (HR) for OS was 0.62 (95% CI: 
0.52, 0.74; p<0.001) for the comparison of 177Lu-PSMA-617 plus BSoC versus BSoC. Median OS was 
15.3 months (95% CI: 14.2, 16.9) in the 177Lu-PSMA-617 plus BSoC arm and 11.3 months (95% CI: 
9.8, 13.5) in the BSoC arm, respectively.”

https://www.fda.gov/drugs/resources-information-approved-drugs/fda-approves-pluvicto-metastatic-castration-resistant-prostate-cancer



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



VISION: Pivotal Phase III Trial of 177Lu-PSMA-617 for 
mHRPC

Morris MJ et al. ASCO 2021;Abstract LBA4. Sartor O et al. 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 OS (177Lu-PSMA-617 versus standard therapy): 15.3 months versus 11.3 months 
(HR 0.62, p < 0.001) 

• Time to first symptomatic skeletal event OS (177Lu-PSMA-617 versus standard therapy): 11.5 months 
versus 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.



ASCO 2022; Abstract 5017



PRINCE: Phase Ib Study of Pembrolizumab with 177Lu-PSMA-617 
for mHRPC

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

PSMA-lutetium Radionuclide therapy and ImmuNotherapy in prostate CancEr (PRINCE) 
Trial Schema

Presented by: Shahneen Sandhu

Co-Primary
Endpoints: 
PSA ≥ 50% 
response (PSA-RR) 
&
Safety

Secondary 
Endpoints: 
rPFS, PSA-PFS, 
ORR & OS

Metastatic CRPC (N=37)
• Post enzalutamide, abiraterone 
• or apalutamide
• Patient can have had docetaxel
• ECOG 0-1

EOT 
visit 

Follow up 
for
PFS, OS

68Ga-PSMA-11 + FDG PET/CT
• PSMA SUVmax > 20 at any site 

& SUVmax > 10 at other sites 
of disease ≥10mm

• No FDG positive/PSMA 
negative sites of disease

Pembrolizumab 200mg  
3 weekly
35 cycles

177Lu-PSMA-617
6 weekly, 6 cycles

8.5 GBq, 
0.5 GBq with each cycle

+

• PSMA PET scan: serial scans at baseline and 12 weekly 

• Bone scan and CT chest/abdomen/pelvis scan: serial scans at baseline and 12 weekly 

• PBMC, ctDNA, CTC, plasma: serial  samples baseline, every 12 weeks and at disease 
progression

• Tumour biopsies: mandatory at baseline, week 3-4 and at radiological disease progression 

Imaging & Biospecimen
Collection

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



Sandhu S et al. ASCO 2022; Abstract 5017.

PRINCE Primary Endpoint: PSA Response Rate 



Sandhu S et al. ASCO 2022; Abstract 5017.

PRINCE: Treatment-Related Adverse Events 
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Thank you for joining us! Please take a moment to complete the 
survey currently up on Zoom. Your feedback is very important to us. 
The survey will remain open up to 5 minutes after the meeting ends.

In-person attendees can use the networked iPads® to claim NCPD 
credit or use the QR code as instructed in the program syllabus.

Virtual attendees: The NCPD credit link is posted in the chat room.

NCPD/ONCC credit information will be emailed to each participant 
within 1 to 2 business days.


