
NCCN: Continuing Education
Target Audience: This activity is designed to meet the educa-
tional needs of oncologists, nurses, pharmacists, and other healthcare
professionals who manage patients with cancer.

Accreditation Statements

In support of improving patient care, National Comprehensive Cancer
Network (NCCN) is jointly accredited by the Accreditation Council for
Continuing Medical Education (ACCME), the Accreditation Council for
Pharmacy Education (ACPE), and the American Nurses Credentialing
Center (ANCC), toprovide continuing education for the healthcare team.

Medicine (ACCME): NCCN designates this journal-based CME ac-
tivity for a maximum of 1.0AMA PRA Category 1 Credit™. Physicians
should claim only the credit commensurate with the extent of their
participation in the activity.

Nursing (ANCC): NCCN designates this educational activity for a
maximum of 1.0 contact hour.

Pharmacy (ACPE): NCCN designates this knowledge-based con-
tinuing education activity for 1.0 contact hour (0.1 CEUs) of con-
tinuing education credit. UAN: JA4008196-0000-21-005-H01-P

All clinicians completing this activity will be issued a certificate of
participation. To participate in this journal CE activity: (1) review the
educational content; (2) take the posttest with a 66% minimum
passing score and complete the evaluation at https://education.
nccn.org/node/89322; and (3) view/print certificate.

Pharmacists: You must complete the posttest and evaluation within
30 days of the activity. Continuing pharmacy education credit is reported
to the CPE Monitor once you have completed the posttest and evalu-
ation and claimed your credits. Before completing these requirements,
be sure your NCCN profile has been updated with your NAPB e-profile
ID and date of birth. Your credit cannot be reported without this in-
formation. If you have any questions, please e-mail education@nccn.org.

Release date: February 10, 2021; Expiration date: February 10, 2022

Learning Objectives:

Upon completion of this activity, participants will be able to:

• Integrate into professional practice the updates to the
NCCN Guidelines for Prostate Cancer

• Describe the rationale behind the decision-making process for de-
veloping the NCCN Guidelines for Prostate Cancer

Disclosure of Relevant Financial Relationships
The NCCN staff listed below discloses no relevant financial relationships:

Kerrin M. Rosenthal, MA; Kimberly Callan, MS; Genevieve Emberger Hartzman, MA; Erin Hesler; Kristina M. Gregory, RN, MSN, OCN; Rashmi Kumar, PhD;
Karen Kanefield; and Kathy Smith.

Individuals Who Provided Content Development and/or Authorship Assistance:

Edward Schaeffer, MD, PhD, Panel Chair, has disclosed that he is a scientific advisor for AbbVie, Inc., and Janssen Scientific Affairs, LLC.

Sandy Srinivas, MD, Panel Vice Chair, has disclosed that she is a scientific advisor for Bayer HealthCare, and receives grant/research support from Bayer HealthCare,
Endocyte, and Exelixis Inc.

Emmanuel S. Antonarakis, MD, Panel Member, has disclosed that he has received consulting fees from Amgen Inc., Astellas Pharma US, Inc., AstraZeneca
Pharmaceuticals LP, Clovis Oncology, Dendreon Corporation, Eli Lilly and Company, GlaxoSmithKline, Janssen PharmaceuticaProducts, LP, Medivation, Inc., Merck
& Co., Inc., and ESSA Pharma, Inc.; received grant/research support from AstraZeneca Pharmaceuticals LP, Bristol-Myers Squibb Company, Celgene Corporation,
Clovis Oncology, Dendreon Corporation, Genentech, Inc., Janssen PharmaceuticaProducts, LP, Johnson & Johnson, Merck & Co., Inc., Novartis Pharmaceuticals
Corporation, Tokai, and sanofi-aventis U.S.; and receives royalty income from Qiagen.

Xin Gao, MD, Panel Member, has disclosed that he has received honoraria from Exelixis Inc.

Rana McKay, MD, Panel Member, has disclosed that she has received consulting fees from AstraZeneca Pharmaceuticals LP, Bayer HealthCare, Bristol-Myers Squibb
Company, Dendreon Corporation, Exelixis Inc., Janssen PharmaceuticaProducts, LP, Merck & Co., Inc., Novartis Pharmaceuticals Corporation, Calithera, Pfizer Inc.,
Vividion, and sanofi-aventis U.S.; received grant/research support from Bayer HealthCare, Bristol-Myers Squibb Company, Tempus, and Pfizer Inc.; and is a scientific
advisor for Caris Life Sciences.

George Netto, MD, Panel Member, has disclosed that he has no relevant financial relationships.

Daniel E. Spratt, MD, Panel Member, has disclosed that he receives grant/research support from Janssen PharmaceuticaProducts, LP.

Dorothy A. Shead, MS, Senior Director, Patient Information Operations, NCCN, has disclosed that she has no relevant financial relationships.

Deborah A. Freedman-Cass, PhD, Manager, Licensed Clinical Content, NCCN, has disclosed that she has no relevant financial relationships.

To view all of the conflicts of interest for the NCCN Guidelines panel, go to NCCN.org/disclosures/guidelinepanellisting.aspx.

This activity is supported by educational grants from Agios Pharmaceuticals; AstraZeneca; Clovis Oncology, Inc.; Daiichi Sankyo; Eisai; Epizyme Inc.; Novartis; and
Pharmacyclics LLC, an AbbVie Company and Janssen Biotech, Inc., administered by Janssen Scientific Affairs, LLC. This activity is supported by an independent
medical education grant from Bristol-Myers Squibb, and Regeneron Pharmaceuticals, Inc. and Sanofi Genzyme. This activity is supported by an independent
medical educational grant fromMylan Inc. This activity is supported by a medical education grant from Karyopharm Therapeutics. This activity is supported by an
independent educational grant from AbbVie.

NCCN GUIDELINES® INSIGHTSCE Prostate Cancer, Version 1.2021

134 © JNCCN—Journal of the National Comprehensive Cancer Network | Volume 19 Issue 2 | February 2021

https://education.nccn.org/node/89322
https://education.nccn.org/node/89322
mailto:education@nccn.org
http://NCCN.org/disclosures/guidelinepanellisting.aspx
http://www.JNCCN.org


NCCN GUIDELINES® INSIGHTS CE

Prostate Cancer, Version 1.2021
Featured Updates to the NCCN Guidelines

Edward Schaeffer, MD, PhD1,*; Sandy Srinivas, MD2,*; Emmanuel S. Antonarakis, MD3,*; Andrew J. Armstrong, MD4;
Justin E. Bekelman, MD5; Heather Cheng, MD, PhD6; Anthony Victor D’Amico, MD, PhD7; Brian J. Davis, MD, PhD8;

Neil Desai, MD9; Tanya Dorff, MD10; James A. Eastham, MD11; Thomas A. Farrington12; Xin Gao, MD7,*;
EricMark Horwitz, MD13; Joseph E. Ippolito, MD, PhD14; Michael R. Kuettel, MD,MBA, PhD15; JoshuaM. Lang,MD16;

Rana McKay, MD17,*; Jesse McKenney, MD18; George Netto, MD19,*; David F. Penson, MD, MPH20;
Julio M. Pow-Sang, MD21; Robert Reiter, MD22; Sylvia Richey, MD23; Mack Roach, III, MD24; Stan Rosenfeld25;
Ahmad Shabsigh, MD26; Daniel E. Spratt, MD27,*; Benjamin A. Teply, MD28; Jonathan Tward, MD, PhD29;

Dorothy A. Shead, MS30,*; and Deborah A. Freedman-Cass, PhD30,*

ABSTRACT

The NCCN Guidelines for Prostate Cancer address staging and risk
assessment after a prostate cancer diagnosis and include manage-
ment options for localized, regional, and metastatic disease. Rec-
ommendations for disease monitoring and treatment of recurrent
disease are also included. The NCCN Prostate Cancer Panel meets
annually to reevaluate and update their recommendations based on
new clinical data and input from within NCCN Member Institutions
and from external entities. This article summarizes the panel’s dis-
cussions for the 2021 update of the guidelineswith regard to systemic
therapy for metastatic castration-resistant prostate cancer.
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NCCN CATEGORIES OF EVIDENCE AND CONSENSUS

Category 1: Based upon high-level evidence, there is uniform
NCCN consensus that the intervention is appropriate.

Category 2A: Based upon lower-level evidence, there is uni-
form NCCN consensus that the intervention is appropriate.

Category 2B: Based upon lower-level evidence, there is NCCN
consensus that the intervention is appropriate.

Category 3: Based upon any level of evidence, there is major
NCCN disagreement that the intervention is appropriate.

All recommendations are category 2A unless otherwise
noted.

Clinical trials: NCCN believes that the best management of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.

PLEASE NOTE

The NCCN Clinical Practice Guidelines in Oncology
(NCCNGuidelines®) are a statement of evidence and consensus
of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.

The NCCN Guidelines Insights do not represent the full
NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations or
warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.

The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.

© National Comprehensive Cancer Network, Inc. 2021.
All rights reserved. The NCCN Guidelines and the illustra-
tions herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview

An estimated 191,930 new cases of prostate cancer were

diagnosed in the United States in 2020, accounting for

.21% of new cancer cases in men.1 The age-adjusted

death rate from prostate cancer declined by 52% from

1993 to 2017, but the death rate has become stable in

recent years.1 Researchers estimate that prostate cancer

accounted for 10.4% of male cancer deaths in the United

States in 2020, with an estimated 33,330 deaths. From2007

to 2014, the incidence of prostate cancer declined, likely in

part as a result of decreased detection, attributed to de-

creased rates of prostate-specific antigen (PSA) screening.1

After that, incidence rates stabilized and may now be

starting to increase as PSA testing is regaining support.1–4

The comparatively low death rate suggests that increased

public awareness with earlier detection and treatment has

affected mortality from this prevalent cancer.

Localized prostate cancer represents a spectrum of

disease, ranging from indolent disease that does not

require treatment (ie, active surveillance), to disease that

requires some treatment (eg, radical prostatectomy or

radiation), to aggressive disease that requires multi-

modality treatment (eg, radiation with androgen depri-

vation therapy [ADT] or radical prostatectomy with

postoperative radiotherapy with or without ADT). ADT is

also given as primary treatment to men with more ag-

gressive localized prostate cancer and to those with re-

gional and metastatic disease. Most men with advanced

disease eventually stop experiencing a response to tra-

ditional ADT and are categorized as castration-resistant.

Castration-resistant prostate cancer (CRPC) is defined as

prostate cancer that progresses clinically, radiographi-

cally, or biochemically despite castrate levels of serum

testosterone (,50 ng/dL).5

For men who develop CRPC, ADT with an LHRH

agonist or antagonist is continued to maintain castrate

serum levels of testosterone (,50 ng/dL). Additional

systemic therapies are applied concurrently with ADT

and follow a sequential fashion, depending on various

patient and disease characteristics. For men with bone

metastases and CRPC the addition of bone modifying

drugs are recommended.

Sequencing of Systemic Therapy for CRPC
Systemic therapies for patients with CRPC include var-

ious secondary hormone therapies, chemotherapies,

immunotherapies, radiopharmaceuticals, and/or tar-

geted therapies. Specific options, as delineated in the
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guidelines for patients with and without distant metas-

tases, are based on a large body of data. However, a

limited amount of data informs the optimal sequence for

delivery of these agents. Choice of treatments in various

lines of therapy is based on patient preferences, prior

treatment exposures, the presence or absence of visceral

disease, patient symptoms, and potential side effects.

In all cases, patients experiencing disease progres-

sion on a given therapy should not repeat that therapy,

with the exception of docetaxel, which can be given as a

rechallenge in the metastatic CRPC (mCRPC) setting

after progression on a novel hormone therapy if given in

the castration-naive setting without definitive evidence

of progression.

Therapy Selection for mCRPC After Prior Novel
Hormone Therapy
During the past few years, the use of second-generation

antiandrogens in prostate cancer has expanded beyond

the mCRPC setting. For instance, apalutamide was ap-

proved by the FDA in February of 2018 for patients with

M0 CRPC and in September of 2019 for patients with

metastatic castration-naı̈ve prostate cancer.6 FDA ap-

proval for enzalutamide for these same settings occurred

in July of 2018 and December of 2019, respectively.7

Darolutamide was approved in the M0 CRPC setting in

July of 2019.8 The M0 CRPC approvals were based on

several trials that showed improvements in metastasis-

free survival and overall survival (OS) with use of apa-

lutamide, darolutamide, and enzalutamide.9–14 The

metastatic castration-naı̈ve approvals were based on

studies that showed improvements in progression-free

survival (PFS) and/or OS.15–17 These options were all

added to previous versions of the NCCN Guidelines.

Abiraterone is also another novel hormone therapy

option included in the guidelines for patients with

metastatic castration-naı̈ve disease. It was approved in

this setting in February of 2018, based on 2 trials that

demonstrated improved OS over ADT alone.18–20

The panel discussed that, as these hormone thera-

pies began to be used in earlier settings, it became less

clear what treatments are appropriate in the mCRPC

setting. The panel agreed that patients who receive

abiraterone or one of the second-generation anti-

androgens for metastatic castration-naı̈ve disease or M0

CRPC (without prior exposure to docetaxel) should re-

ceive a therapy from the list that was labeled in the

guidelines at that time as ‘second-line therapy, first-line
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abiraterone/enzalutamide’ when they experience pro-

gression to metastatic CRPC. The panel further noted

that, for patients who received docetaxel for very-high

risk, localized prostate cancer who then received a

novel hormone therapy for M1 castration-naı̈ve prostate

cancer or M0 CRPC, the options that were listed under

“subsequent therapy”weremost appropriate even though

these patients had not yet received treatment of the

mCRPC state.

To help clarify these points and help clinicians

choose appropriate therapies for their patients, the panel

decided to reorganize the treatment recommendations

for mCRPC. Instead of organizing the choices as lines of

therapy, they included 4 groups of treatments based

on prior therapeutic exposures: no prior docetaxel/no

prior novel hormone therapy; prior novel hormone

therapy/no prior docetaxel; prior docetaxel/no prior

novel hormone therapy; and prior docetaxel/prior

novel hormone therapy (see PROS-16, page 136). The

panel defines novel hormone therapy as abiraterone/

enzalutamide/darolutamide/apalutamide given for met-

astatic castration-naı̈ve disease, M0 CRPC, or previous

lines of therapy for M1 CRPC.

Cabazitaxel in Later Lines of Therapy for mCRPC
The panel also discussed results of the multicenter,

randomized, open-label CARD study, which compared

cabazitaxel with either abiraterone or enzalutamide in

255 patients with metastatic CRPC who had previously

received docetaxel and either abiraterone or enzaluta-

mide.21 Either order of the previously received therapies

was allowed, and abiraterone or docetaxel could have

been given in the castration-naı̈ve setting. Disease pro-

gression on abiraterone or enzalutamide had to have

occurred within 12 months for patients to be eligible.

Cabazitaxel at 25 mg/m2 with concurrent steroid im-

proved the primary endpoint of radiographic PFS (8.0 vs

3.7 months; hazard ratio [HR], 0.54; P,.0001) and re-

duced the risk of death compared with abiraterone or

enzalutamide in these patients (13.6 vs 11.0 months; HR,

0.64; P5.008). Cabazitaxel was also associated with an

increased rate of pain response and delayed time to pain

progression and skeletal-related events.22

Panel consensus was that results of CARD provide

level 1 evidence supporting cabazitaxel over abiraterone

or enzalutamide in patients who have already received

docetaxel and either abiraterone or enzalutamide.

Therefore, the panel included cabazitaxel as a category 1,

preferred option for patients with prior docetaxel and

prior novel hormone therapy in the metastatic CRPC

setting (see PROS-16, page 136).

In addition, the panel discussed data suggesting cross-

resistance between abiraterone and enzalutamide,23–26

and the lack of evidence showing that abiraterone

extends OS in patients with previous exposure to enza-

lutamide and vice versa. Although data suggest that AR-

V7 testing may help identify patients whose disease will

be resistant to abiraterone and enzalutamide,27–31 the

panel agreed that abiraterone/enzalutamide crossover

therapy is rarely effective. Overall, the panel agreed that

cabazitaxel would be a better option for patients expe-

riencing disease progression on enzalutamide or abir-

aterone. Therefore, the panel voted to remove the

category 1 labels from abiraterone and enzalutamide in

this setting and to move those therapies from the list of

“preferred regimens” to the list of “other recommended

regimens” (see PROS-16, page 136).

Pembrolizumab forMSI-H/dMMRTumors in mCRPC
The panel received an external request to revisit the

recommendation for pembrolizumab in the second-

line and subsequent treatment of advanced micro-

satellite instability–high (MSI-H)/deficient mismatch

repair (dMMR) prostate cancer. It was listed as a

category 2B recommendation in the 2020 version of

the guidelines.

The FDA first approved pembrolizumab, an anti–

PD-1 antibody, for treatment of patients with “unre-

sectable or metastatic [MSI-H] or [dMMR] solid tumors

that have progressed on prior treatment and who have

no satisfactory alternative treatment options” in May of

2017.32 The indication has since been expanded to in-

clude several cancer types, but not prostate cancer

specifically.33 The FDA granted accelerated approval

based on the treatment of 149 patients across 5 clinical

studies involving MSI-H or dMMR colorectal (n590) or

noncolorectal (n559) cancer, with an objective response

rate (ORR) of 40% (59/149).32 All patients received $1

prior regimen. Among the noncolorectal cohorts, 2 pa-

tients had mCRPC: one achieved a partial objective re-

sponse and the other achieved stable disease for .9

months.

Early studies included few patients with CRPC but

show initial evidence of responses in patients withMSI-H

or dMMR tumors.34–36 Data on an increasing number of

additional patients with mCRPC treated with pem-

brolizumab have since been reported.37–41 Most recently,

the multicohort, open-label phase II KEYNOTE-199

study in 258 patients with mCRPC and prior treatment

with docetaxel and at least one novel hormone therapy

assessed pembrolizumab in patients regardless of MSI

status.42 Cohorts 1 and 2 included patients with PD-

L1–positive (n5133) and PD-L1–negative (n566) pros-

tate cancer, respectively, and cohort 3 included those

with bone-predominant disease and positive or negative

PD-L1 expression (n559). The primary endpoint of ORR

in cohorts 1 and 2 was 5% (95%CI, 2%–11%) and 3% (95%

CI, ,1%–11%), respectively. Responses were durable
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(range, 1.9 to$21.8 months). The most common adverse

effects with pembrolizumab were fatigue, pruritus, di-

arrhea, anorexia, constipation, nausea, rash, fever, cough,

dyspnea, and musculoskeletal pain. Pembrolizumab also

may be associated with immune-mediated adverse

effects, including colitis, hepatitis, endocrinopathies,

pneumonitis, and nephritis.

The panel discussed these data and emphasized that

the body of evidence on use of pembrolizumab in pa-

tients with mCRPC has grown over recent years. Fur-

thermore, many panel members noted that practice

patterns have evolved and that they often use pem-

brolizumab with appropriate patients. A panel vote

established pembrolizumab as a category 2A recom-

mendation for patients with MSI-H or dMMR mCRPC

whose disease has progressed through docetaxel and/or

a novel hormone therapy.

The panel further noted that the prevalence of MMR

deficiency in mCRPC is estimated at 2% to 5%,35,43 and

testing for MSI-H or dMMR can be performed using DNA

testing or immunohistochemistry. If tumor MSI-H or

dMMR is identified, the panel recommends referral to

genetic counseling for consideration of germline testing

for Lynch syndrome.

New Systemic Therapy Options for CRPC

PARP Inhibitors for Patients With DNA Repair
Gene Mutations
Results of early studies suggest that germline and somatic

mutations in homologous recombination repair (HRR)

genes (eg, BRCA1, BRCA2, ATM, PALB2, FANCA, RAD51D,

CHEK2) may be predictive of the clinical benefit of

PARP inhibitors.44–46 PARP inhibitors are oral agents that

exert their activity through synthetic lethality.47 Currently,

2 PARP inhibitors, olaparib and rucaparib, are FDA-

approved for use in prostate cancer.48,49 The panel dis-

cussed the FDA approvals and the data outlined below

and voted to add olaparib and rucaparib to the guidelines

in recent versions.

Olaparib
Preliminary clinical data on olaparib suggested favorable

activity of this agent in patients with HRR gene muta-

tions, but not in those without.45,46,50 The phase III

PROfound study was a randomized trial evaluating

olaparib at 300 mg twice daily versus physician’s choice

of abiraterone or enzalutamide in patients with mCRPC

and disease progression on at least one novel hormonal

agent (abiraterone or enzalutamide) and up to one prior

taxane agent (permitted but not required).51 Notably,

20% of patients had received both prior abiraterone and

enzalutamide and were thus given agents on which they

previously experienced progression. Patients had to

have a somatic or germlineHRR genemutation, andwere

allocated to 1 of 2 cohorts: cohort A consisted of patients

with BRCA1/2 or ATMmutations, and cohort B consisted

of patients with a mutation in at least 1 of 12 other HRR

genes (BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL,

PALB2, PPP2R2A, RAD51B, RAD51C, RAD51D, RAD54L).

The primary endpoint of improving radiographic PFS

with olaparib versus abiraterone/enzalutamide was met

in cohort A (HR, 0.34; 95% CI, 0.25–0.47; P,.001), and

radiographic PFS was also superior in the entire study

population encompassing cohorts A and B (HR, 0.49; 95%

CI, 0.38–0.63; P,.001). However, in cohort B the primary

endpoint was negative but had a statistical interaction

with patients in cohort A, indicating that the 12 genes

included in cohort B are less likely overall to indicate

response to PARP inhibition. More recently, OS was

shown to be improved with olaparib versus abiraterone/

enzalutamide in cohort A (HR, 0.69; 95% CI, 0.50–0.97;

P5.02), despite the fact that 86 of 131 patients (66%)

crossed over to olaparib after disease progression in the

control arm.52

Based on data from the PROfound trial, the FDA

approved olaparib (300 mg twice daily) in May 2020 for

use in patients withmCRPC and deleterious or suspected

deleterious germline or somatic HRR gene mutations in

at least 1 of 14 genes (BRCA1, BRCA2, ATM, BARD1,

BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2, RAD51B,

RAD51C, RAD51D, or RAD54L) and who had previously

received treatment with enzalutamide or abiraterone.48

PPP2R2A was excluded due to preliminary evidence

showing inferior activity of olaparib in this subset.51 Of

note, the PROfound trial did report minimal activity in

patients with ATM, CDK12, and multiple other HRR gene

mutations, consistent with prior trial results (TRITON2

and TOPARP-B).50,53

Adverse effects that may occur with olaparib treat-

ment include anemia (including that requiring trans-

fusion), fatigue, nausea or vomiting, anorexia, weight

loss, diarrhea, thrombocytopenia, creatinine elevation,

cough, and dyspnea. Rare but serious adverse effectsmay

include thromboembolic events (including pulmonary

emboli), drug-induced pneumonitis, and a theoretical

risk of myelodysplasia or acute myeloid leukemia.51

The panel recommends olaparib as an option for

men with mCRPC, previous abiraterone or enzalutamide

treatment, and anHRRmutation in BRCA1, BRCA2, ATM,

BARD1, BRIP1, CDK12, CHEK1, CHEK2, FANCL, PALB2,

RAD51B, RAD51C, RAD51D, or RAD54L (category 1).

Since prior taxane therapy was not mandated in the

PROfound study, panel consensus was that olaparib use

might be reasonable in patients with mCRPC before or

after docetaxel treatment. The panel noted that patients

with PPP2R2A mutations in the PROfound trial experi-

enced an unfavorable risk/benefit profile; therefore,
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olaparib is not recommended in patients with PPP2R2A

mutations. The panel also discussed that there may be

further heterogeneity of response to olaparib based on

which gene has a mutation.

Any commercially available analytically and clini-

cally validated somatic tumor and circulating tumor DNA

(ctDNA) assays and germline assays can be used to

identify patients for treatment. Careful monitoring of

CBC counts and hepatic and renal function, along with

type and screens and potential transfusion support and/

or dose reductions as needed for severe anemia or in-

tolerance are recommended during olaparib therapy.

Rucaparib
Rucaparib is another PARP inhibitor approved for use in

patients with mCRPC.49 This agent received accelerated

FDA approval in May 2020 based on the preliminary

favorable data from the TRITON2 clinical trial. In that

open-label single-arm phase II trial, patients with

mCRPC harboring a deleterious or suspected deleterious

germline or somatic BRCA1 or BRCA2mutation and who

had previously received therapy with a novel hormonal

agent plus one taxane chemotherapy were treated with

rucaparib at 600 mg twice daily.53 The primary endpoint

of TRITON2 was ORR in patients with measurable dis-

ease, and was 43.5% (95% CI, 31.0%–56.7%) in this

BRCA1/2-mutated population. Median radiographic PFS,

a key secondary endpoint, was 9.0 months (95% CI,

8.3–13.5 months).53 The TRITON2 investigators have also

reported outcomes for patients with non-BRCA1/2 mu-

tations, and, similar to the PROfound trial, observed

minimal to no responses in patients with ATM and

CDK12 mutations.54

Adverse effects that may occur with rucaparib in-

clude anemia (including that requiring transfusion), fa-

tigue, asthenia, nausea or vomiting, anorexia, weight

loss, diarrhea or constipation, thrombocytopenia, cre-

atinine elevation, increased liver transaminases, and

rash. Rare but serious adverse effects include a theo-

retical risk of myelodysplasia or acute myeloid leukemia,

and fetal teratogenicity.53,54

The FDA indication for rucaparib (600 mg twice

daily) is for use in patients with mCRPC and deleterious

or suspected deleterious germline or somatic BRCA1 or

BRCA2 mutations, and who had previously received

treatment with a novel hormonal agent (enzalutamide or

abiraterone) and one taxane-containing chemotherapy.

Full FDA approval of rucaparib is contingent upon a

favorable efficacy and safety profile for this drug in the

phase III TRITON3 study (ClinicalTrials.gov identifier:

NCT02975934)—a randomized trial of rucaparib versus

physician’s choice of therapy (abiraterone, enzaluta-

mide, or docetaxel) in patients with mCRPC and a

germline or somatic BRCA1/2 or ATM mutation who

previously received a novel hormonal agent but no

chemotherapy for mCRPC. Results of this trial are

awaited.

The panel discussed results of TRITON2 and the FDA

label information. Panel consensus supported a rec-

ommendation of rucaparib as an option for men with

mCRPC with prior exposure to abiraterone or enzalu-

tamide and a BRCA1 or BRCA2 mutation. The panel also

agreed that rucaparib should not generally be recom-

mended in patients who have not previously received a

taxane agent, but thought an exception could be made

for patients who are not fit for chemotherapy. Further-

more, the panel thought rucaparib should not be

used in patients with HRR gene mutations other than

BRCA1/2.54,55

The preferred method of selecting patients for

rucaparib treatment is somatic analysis of BRCA1 and

BRCA2 using a ctDNA sample. However, other clinical-

grade somatic or germline DNA sequencing assays that

include the BRCA1/2 genes, including germline and so-

matic tumor tissue and cell-free DNA, can also be used

for patient selection. As with olaparib, careful monitoring

of CBC counts and hepatic and renal function, along

with type and screens and potential transfusion support

and/or dose reductions as needed for severe anemia

or intolerance, are recommended during treatment

with rucaparib.

Cabazitaxel Plus Carboplatin
A randomized, open-label, phase I/II trial sought to de-

termine the maximum tolerated dose and investigator-

assessed PFS with combination cabazitaxel 1 carboplatin

in patients with mCRPC.56 In the phase II part of the

trial, 160 patients were randomized to 25 mg/m2 cab-

azitaxel or 25 mg/m2 cabazitaxel 1 carboplatin at area

under the curve (AUC) 4 mg/mL/min. After a median

follow-up of 31 months, PFS was improved in the

combination arm compared with the cabazitaxel arm

(4.5 vs 7.3 months; HR, 0.69; 95% CI, 0.50–0.95; P5.018).

Results of a post hoc analysis of patients who did not

receive a platinum-containing regimen at progression

suggested that the median OS may also have been

improved (18.9 vs 12.6 months; HR, 0.68; 95% CI,

0.38–1.22; P5.15).

The investigators performed another post hoc

analysis to examine the effect of an aggressive vari-

ant prostate cancer phenotype on outcomes with the

cabazitaxel/carboplatin combination. Patients were

considered to have aggressive variant prostate cancer if

their tumor contained defects in at least 2 of 3 tumor

suppressors by immunohistochemistry: TP53, RB1,

and PTEN. Cancer could also be classified as aggres-

sive variant if certain clinicopathologic criteria were

met: the presence of (1) small cell prostate carcinoma,
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(2) exclusively visceral metastases, (3) predominantly lytic

bone metastases, (4) bulky (.5 cm) lymphadenopathy or

Gleason score $8 at diagnosis, (5) PSA ,10 ng/mL plus

$20 bone metastases, (6) $2 times elevated lactate de-

hydrogenase (LDH) or CEA level, and/or (7) ,6 months

interval response to ADT. Evaluable tumor samples from

56 patients were classified as aggressive variant or not.

Median PFS for those characterized as having aggressive

variant prostate cancer was 1.7 months after treatment

with cabazitaxel versus 7.5 months after combination

therapy (P5.017). The estimated median OS was 8.5

versus 20.2months, respectively (P5.0002).Median PFS in

patients whose tumors were not identified as aggressive

variant was similar for the 2 treatments (6.3 vs 6.5 months;

P5.38), and median OS also did not differ in this group of

patients based on treatment (21.7 vs 21.5 months; P5.70).

The most common grade 3–5 adverse effects with

cabazitaxel1 carboplatin versus cabazitaxel alone were

fatigue (20% vs 9%), anemia (23% vs 4%), neutropenia

(16% vs 4%), and thrombocytopenia (14% vs 1%).

After discussing results of this trial, the panel

expressed some concerns regarding the toxicity of this

combination, but concluded that it could be a good option

for some patients with an aggressive variant phenotype.

Therefore, the panel consensus was to add this combi-

nation at a lower dose of cabazitaxel (20 mg/m2) as an

option for patients with visceral metastases, low PSA level

and bulky disease, high LDH level, high CEA level, lytic

bone metastases, neuroendocrine histology, and/or un-

favorable genomics (defects in at least 2 of PTEN, TP53,

and RB1). Growth factor support should be used.

Abiraterone Plus Dexamethasone
The pilot single-arm, open-label, phase II SWITCH study

evaluated the efficacy of abiraterone with 0.5 mg dexa-

methasone daily in 26 patients with mCRPC who expe-

rienced disease progression on abiraterone with 5 mg

prednisone twice daily.57 The primary endpoint was the

proportion of patients achieving a PSA decline of $30%

after 6 weeks on abiraterone with dexamethasone, and

46.2% of participants met this criteria. Two patients

(7.7%) experienced radiologic responses. Median OS and

median time to biochemical and radiologic progression

were 20.9, 5.3, and 11.8 months, respectively, and no

significant toxicities were reported.

An international, randomized, open-label phase

II study also showed that abiraterone with 0.5 mg

dexamethasone once daily was safe.58 The regimen

met the prespecified threshold for the primary end-

point of mineralocorticoid excess (grade $1 hypo-

kalemia or grade $2 hypertension) through 24 weeks

of treatment.

Another study that evaluated the approach of

switching steroids with abiraterone included 48 con-

secutive patients with mCRPC who experienced bio-

chemical progression on treatment with abiraterone 1

prednisone and were asymptomatic.59 Patients were

switched to abiraterone plus 0.5 mg/d dexamethasone

until radiologic and/or clinical progression. The primary

endpoint of PFS was 10.35 months after the switch oc-

curred, and 56% of the patients experienced improve-

ments or stabilization of PSA levels. Abiraterone 1

dexamethasone was well tolerated in this study, with no

grade 3/4 toxicity reported, and no dose reduction

required.

The panel discussed these data and decided that this

approach would be an appropriate option for some

patients based on improvements in PSA responses and

PFS, and acceptable safety.

Conclusions
The list of systemic therapy options for patients with

mCRPC has expanded in recent years, with several ad-

ditions made to the 1.2021 version of the NCCN Guide-

lines. Treatment options for patients with mCRPC are

based mainly on prior treatment exposure, namely to

docetaxel and novel hormone therapies that are now

often administered in earlier stages of disease. The de-

cision among treatment options is informed by patient

preferences, biomarkers, the presence or absence of

visceral disease, symptoms, and potential adverse effects.

Optimal sequencing of systemic therapies for patients

with mCRPC remains challenging, but newer data have

helped to support patients and clinicians as they make

decisions for first, second, and subsequent lines of

therapy in the CRPC setting.

To participate in this journal CE activity, go to

https://education.nccn.org/node/89322
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