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INTRODUCTION

Metastatic prostate cancer (PCa) remains an incurable
disease. In Canada, approximately 8% of men with PCa
are diagnosed de novo with metastatic disease and, in
2018, roughly 1200 men were diagnosed with de novo
metastatic PCa.! The mainstay of treatment for de novo
metastatic PCa is androgen deprivation therapy (ADT),
either surgical or medical castration, which is initially
effective in almost all patients; however, progression is
inevitable, heralded by a rise in prostate-specific anti-
gen (PSA), increasing disease burden, and/or worsening
symptoms, a disease state called metastatic castration-
resistant prostate cancer (MCRPC).

Men with metastatic PCa have a poor prognosis, with
an estimated median overall survival (OS) of approxi-
mately 3-4 years.? Compared to PCa that develops
metastases after diagnosis of localized disease, de novo

metastatic PCa has been shown to have a worse overall
prognosis.®* Over the past decade, practice-changing
trials have demonstrated improved survival in men with
metastatic castration-naive/castration-sensitive prostate
cancer (MCNPC/mCSPC) using ADT intensification
strategies that include both systemic therapy and treat-
ment of the primary cancer.

The Canadian Urological Association (CUA), in
collaboration with the Canadian Uro-oncology Group
(CUOQG), sought to provide management guidelines to
optimize the treatment of MCNPC/mCSPC patients.

METHODOLOGY

EmBASE and Medline databases were accessed to iden-
tify all relevant articles focused on mCNPC or mCSPC
published between January 2000 and January 2025 with
the following key words strategy: “prostate cancer,”
“hormone-sensitive,” “castration-naive,” ‘‘castration
sensitive,” “androgen deprivation,” “chemotherapy,”
“androgen receptor-axis targeted therapy,” and “meta-
static” An expert panel comprised of urologists, medical
oncologists, and radiation oncologists with significant
experience managing mMCNPC/mCSPC was used to
develop the recommendations. Guidelines were devel-
oped by consensus among the panel. Levels of evidence
and grades of recommendation employ the WHO-
modified Oxford Center for Evidence-Based Medicine
grading system.® Based on a modified GRADE method-
ology, the strength of each recommendation is repre-
sented by the words strong or weak.> Wherever level
| evidence is lacking, the guideline attempts to provide
expert opinion to aid in the management of patients.

"o

Moving forward, the CUA will be employing GRADE methodology for all of its major guidelines. Until we shift

exclusively to this model, guidelines will be updated using the methodology in which they were originally created, and in

this particular document, recommendations have been assigned a level of evidence based on the WHO-modified Oxford

Center for Evidence-Based Medicine and modified GRADE systems, as well as expert opinion. Because this was a minor

update, it did not undergo further external review.
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INDICATIONS FOR STAGING IN
PROSTATE CANCER

B RECOMMENDATION |

For newly diagnosed PCa, staging with a computed
tomography (CT) scan of the chest, abdomen, and
pelvis and bone scan (technetium-99mmethylene
diphosphonate [99mTc-MDP]) should be performed
for men with any high-risk features: PSA >20 ng/mL,
Gleason score >7, clinical stage T3 or greater (Level
of evidence 3, Strong recommendation).

Conventional imaging to stage PCa includes bone scin-
tigraphy using 99mTc-MDP to assess for bone metas-
tases and abdominopelvic CT imaging to assess for
lymphadenopathy and visceral metastases. In patients
with high-risk disease, CT imaging of the chest may
also be considered, as lung metastases are the most
common site of visceral metastases.®

Novel diagnostic imaging to stage PCa, particularly
prostate-specific membrane antigen (PSMA)-targeted
positron emission tomography (PET)/CT, improves
the sensitivity and specificity of conventional imaging;
however, these tests are not universally available in
Canada and they are still considered investigational by
Health Canada. Most importantly, all of the phase 3
trials in MCNPC/mCSPC used conventional imaging for
staging and risk determination, and conclusions were
based on these.

ASSESSMENT OF PROGNOSIS

B RECOMMENDATION 2

Patients diagnosed with metastatic PCa should be
classified as high-volume/high-risk or low-volume/
low-risk based on conventional imaging and PCa
biopsy for prognostication (Level of evidence 2, Weak
recommendation).

Clinical trials of patients with mCNPC/mCSPC have
used pragmatic prognostic factors to stratify prog-
nosis. The CHAARTED trial classified PCa based on
volume of disease. High-volume was defined by the
presence of visceral metastases or =4 bone lesions
with =1 beyond the vertebral bodies and pelvis; low-
volume was defined as all other mCNPC/mCSPC.’
The LATITUDE trial classified high-risk patients
based on three different criteria: visceral metastases,
=3 bony metastases, or Gleason score =8; high-risk
was defined as =2 of these criteria, whereas low-risk
was defined as having <2.8 Interestingly, a compara-

tive study of the classification of each of these trials
showed an overall discordance of 18.2% between
the CHAARTED and LATITUDE criterion; however,
it appears that disease burden (defined radiologically
or by PSA) and high-grade tumors portend a worse
prognosis.”

GENETIC TESTING

B RECOMMENDATION 3

All patients with mCNPC/mCSPC should undergo
both germline testing and genomic profiling of tumors
(Level of evidence 2, Strong recommendation).

As outlined in the CUA guidelines for genetic testing
in PCa, men with metastatic disease should under-
go both germline testing and genomic profiling of
tumors.'® Germline testing is crucial, as multiple studies
have found a significantly higher prevalence of patho-
genic or likely pathogenic variants (P/LP) in patients
with metastatic disease compared to patients with
localized disease.'""'? In some metastatic PCa series,
the frequency of germline P/LP variants was as high as
18%."" As stressed in the 2023 CUA guideline, genetic
testing in PCa identifies P/LP variants to inform future
cancer risk, and to initiate cascade testing in family
members. Genomic profiling of the tumor should also
be performed in patients with metastatic disease. The
purposes of tumor testing include prognostication and
identification of those that may benefit from targeted
therapy.'® If somatic testing is done first and shows no
P/LP variants, germline testing may not be necessary.

ANDROGEN DEPRIVATION THERAPY

B RECOMMENDATION 4

ADT should be started on men newly diagnosed with
metastatic PCa (Level of evidence |, Strong recommen-
dation).

B RECOMMENDATION 5

Continuous ADT is the standard of care (SOC) for
metastatic PCa, while intermittent may be considered
in select patients.

Androgen receptor (AR) signaling plays a key role in the
progression of PCa, and thus de novo mCNPC remains
highly driven by testosterone. Hence, the primary step
in the management of mMCNPC, which remains the
backbone of treatment for all men with metastatic
PCa until death, is ADT. ADT can be achieved by
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surgical castration (orchiectomy) or pharmacologically
with agents that inhibit Leydig cell production of tes-
tosterone (gonadotropin-releasing hormone [GnRH]
agonists or antagonists). The optimal timing of andro-
gen deprivation has been the subject of many trials,
with two systematic reviews suggesting early treatment
is associated with improved overall and cancer-specific
survival and decreases the rate of skeletal events com-
pared to deferred treatment."*'> More importantly, the
early treatment of mCNPC with ADT is required if
other systemic treatment, such as docetaxel or AR axis
inhibitors, are used.

ADT s associated with increased side effects and
may increase the risk of cardiovascular events, but evi-
dence has been contradictory. Intermittent androgen
suppression (IAS) that cycles ADT based on PSA values
has been shown to improve quality of life; however,
continuous ADT should be used in mCNPC and IAS
only used as an exception in select patients with close
followup.'®'” As well, the benefit of combined treat-
ment of MCNPC with additional systemic therapy was
demonstrated in the context of continuous ADT. The
treatment and prevention of adverse events caused
by ADT can be found in the CUA guideline entitled,
“Canadian Urological Association guideline on andro-
gen deprivation therapy: Adverse events and manage-
ment strategies.”'®

LOCAL THERAPY: TREATMENT OF THE
PRIMARY CANCER IN MCNPC

B RECOMMENDATION 6

Patients with low-volume metastatic disease burden
should be considered for external beam radiation to
the prostate (Level of evidence 2, Strong recommendation).

In the context of low-volume mMCNPC, treatment of
the primary disease in the prostate has theoretical ben-
efits, including reducing local side effects that may occur
due to local disease progression, as well as removing
the cancer that could be the source of cytokines and
growth factors that may induce disease progression.'”

Two randomized trials assessed the impact of exter-
nal beam radiation therapy (EBRT) in mCNPC. The
HORRAD trial randomized 432 men with mCNPC and
PSA >20 ng/mL to receive EBRT of the prostate with
ADT or ADT alone. The initial prescribed dose was
70 Gy in 35 fractions of 2 Gy, during an overall treat-
ment time of seven weeks. During the study period,
an optional schedule considered biologically equivalent
was added and consisted of a dose schedule of 57.7 Gy
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in 19 fractions of 3.04 Gy three times a week for six
weeks. At baseline, the median PSA was 142 ng/ml and
67% of patients had >5 bone metastases. No significant
difference was found in OS (hazard ratio [HR] 0.90;
95% confidence interval [Cl] 0.70-1.14, p=0.4), but
there was a benefit to median time to PSA progression
in the radiotherapy group (15 months vs. |2 months,
crude HR 0.78, 95% Cl 0.63-0.97, p=0.02). Subgroup
analysis showed that mCNPC with <5 metastases (HR
0.90, 95% CI 0.70—1.14, p=NS) and no bony pain (HR
0.83, 95% CI 0.69—1.14, p=NS) appeared to have the
most benefit of EBRT.

The STAMPEDE trial, also known as MRC PROS, is a
multi-arm multistage (MAMS) randomized trial recruit-
ing in the U.K. and Switzerland. It aimed to evaluate
multiple therapeutic strategies in the management of
high-risk locally advanced and mCNPC compared to
SOC (ADT only). In the EBRT component of the study,
the trial randomized 206 | men with mCNPC to either
EBRT and ADT or ADT alone.”” The median PSA was
97 ng/mL; 819 (40%) men had low metastatic burden
based on CHAARTED criteria and 1664 (81%) had
no pain.”?° EBRT was given in one of two schedules:
either 36 Gy in six consecutive weekly fractions of
6 Gy, or 55 Gy in 20 daily fractions of 2.75 Gy over
four weeks. Subgroup analyses were prespecified for
baseline metastatic burden (low vs. high).

Similar to the HORRAD trial, EBRT improved fail-
ure-free survival (FFS) (HR 0.76, 95% ClI 0.68-0.84,
p<0.0001) but not OS (HR 0.92, 95% ClI 0.80—1.06,
p=0.266). Subgroup analysis by metastatic burden
showed FFS was improved in both low and high meta-
static burden (low metastatic burden: HR 0.59, 95% Cl
0.49-0.72,p<0.0001 and metastatic burden, interaction
p=0.002; HR 0.88, 95% CI 0.77-1.01, p=0 059). OS
was improved in patients with low metastatic burden
at baseline who were allocated EBRT (HR 0.68, 95%
C10.52-0.90, p=0.007), whereas in patients with a high
metastatic burden, there was no impact on OS (HR
1.07, 95% CI 0.90-1.28, p=0.420).

Although both trials showed a lack of benefit of
EBRT in unselected men in mCNPC, both HORRAD
and STAMPEDE reveal the benefits of local therapy
in those with low-burden disease. The STOPCAP
meta-analysis combining data from the trials confirms
the benefits of EBRT in men with <5 bone metasta-
ses.”’ This meta-analysis showed that there was 7%
improvement in three-year survival in men with <4
bone metastases.
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B RECOMMENDATION 7

Radical prostatectomy in mCNPC should only be
performed in a clinical trial setting. (Expert opinion,
Strong recommendation).

Currently, there is limited evidence showing the ben-
efit of radical prostatectomy in mCNPC; however,
results from HORRAD and STAMPEDE imply that
there may also be certain men with mCNPC that
may benefit from surgical extirpation. There are many
clinical trials currently assessing this question, includ-
ing TROMBONE (testing radical prostatectomy in
men with PCa and oligometastases to the bone, a
randomized controlled feasibility trial),2 SWOGI1802
(standard systemic therapy with or without definitive
treatment in treating participants with metastatic PCa;
https://www.swog.org/clinical-trials/s1802), G-RAMPP/
AUO-AP-75/13 (impact of radical prostatectomy as
primary treatment in patients with PCa with limited
bone metastases),”® and IP2-ATLANTA (additional
treatments to the local tumor for metastatic pros-
tate cancer-assessment of novel treatment algorithms,
protocol for a multicenter, phase 2 randomized con-
trolled trial).?* Until the results of these trials clarify
the impact of radical prostatectomy in mCNPC and,
more importantly, which patients would benefit the
most, surgery of the primary is not recommended in
patients with metastatic PCa.

SYSTEMIC THERAPIES: CHEMOTHERAPY,
ABIRATERONE ACETATE, ENZALUTAMIDE,
APALUTAMIDE, AND DAROLUTAMIDE

B RECOMMENDATION 8

Abiraterone acetate (1000 mg daily) with predni-
sone (5 mg daily) plus ADT is an option for mCNPC
patients with at least two of the three: Gleason score
of =8, presence of =3 lesions on bone scan, or pres-
ence of measurable visceral metastasis (Level of evi-
dence |, Strong recommendation).

B RECOMMENDATION 9

Abiraterone acetate (1000 mg daily) with prednisone
(5 mg daily) plus ADT may be considered for patients
with low-volume mCNPC (Level of evidence 3, Weak
recommendation).

Abiraterone acetate is a prodrug of abiraterone, which
isa CYPI7AI inhibitor; CYP17A1 is expressed in and
is required for androgen biosynthesis. Abiraterone
acetate, when combined with prednisone, was ini-

tially shown to improve survival in mCRPC both
prior to and after docetaxel treatment.?2 Two
trials, LATITUDE and STAMPEDE, assessed the
impact of abiraterone in mCNPC/mCSPC.52728 |n
the LATITUDE trial, 1199 patients were randomly
assigned to either the abiraterone acetate (1000 mg)
plus prednisone (5 mg) once daily orally and ADT vs.
ADT alone. Eligible patients included mCNPC with at
least two of three high-risk features: Gleason score of
=8, presence of =3 lesions on bone scan, or presence
of measurable visceral metastasis except lymph node
metastasis. Updated OS data with median followup
of 51.8 months showed that OS was significantly lon-
ger in the abiraterone acetate plus prednisone group
(median 53.3 months [95% Cl 48.2—not reached])
than in the placebo group (median 36.5 months
[95% CI 33.5-40.0]), with a HR of 0.66 (95% ClI
0.56—0.78, p<0.0001). A post-hoc exploratory analy-
sis of the impact of disease burden showed that OS
was improved only in high-volume disease (n=487
in the abiraterone acetate plus prednisone and ADT
and 468 in the ADT only group [HR 0.62, 95% Cl
0.52-0.74. p<0-00017); however, only few patients
had low-volume disease in this study (n=110 in the
abiraterone acetate plus prednisone and ADT and
n=133 in the ADT only group [HR 0.72, 95% ClI
0.47—1.10, p=0.1242)).

In the abiraterone component of the STAMPEDE
trial, the efficacy of abiraterone acetate and predniso-
lone was assessed in men with mCNPC. In this study,
1917 mCNPC patients were enrolled with: newly diag-
nosed and metastatic, node-positive, or high-risk locally
advanced (with at least two of following: cT3 or cT4,
a Gleason score of 8-10, or PSA level 240 ng/mL) or
disease that was previously treated with radical surgery
or radiotherapy and was now relapsing with high-risk
features (PSA >4 ng/mL with a doubling time of <6
months, a PSA level >20 ng/mL, nodal or metastatic
relapse). Men were randomized to receive abiraterone
acetate (1000 mg daily) plus prednisolone (5 mg) plus
ADT or ADT alone; 52% of the patients had metastatic
disease, 20% had node-positive or node-indeterminate
non-metastatic disease, and 28% had node-negative,
non-metastatic disease; 95% had newly diagnosed dis-
ease. In a subgroup analysis, the OS benefit was seen in
PCa patients with metastatic disease (HR 0.61, 95% Cl
0.49-0.75) but not those with non-metastatic high-risk
patients (HR 0.75, 95% Cl 0.48—1.18).27 The impact of
volume tumor burden was not reported.

An unplanned post-hoc analysis of 759 evaluable
patients with bone metastases in the above STAMPEDE
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trial was reclassified using the CHAARTED high- or
low-volume criterion or LATITUDE's high- or low-risk”
criterion.”” Men with mCNPC had OS benefit with
the addition of abiraterone acetate and prednisone
to ADT irrespective of risk stratification for risk or
volume. Using CHAARTED criteria, low-volume HR
was 0.66 (95% ClI 0.44-0.98) and high-volume HR was
0.54 (95% CI 0.41-0.70); using the LATITUDE criteria,
low-risk HR was 0.64 (95% CI 0.42-0.97) and high-
risk HR was 0.60 (95% CI 0.46-0.78). Although these
results are intriguing, the retrospective nature of the
reclassification of risk and tumor volume is a significant
limitation and thus the results can only be considered
hypothesis-generating.

B RECOMMENDATION 10

Enzalutamide (160 mg/day) is a treatment option for
MCNPC/mCSPC regardless of volume of disease
(Level of evidence |, Strong recommendation).

B RECOMMENDATION 11

Enzalutamide may be considered in mCSPC patients
previously treated with docetaxel chemotherapy
(sequential use) (Level of evidence |, Weak recom-
mendation).

Enzalutamide binds to the AR and inhibits the AR
nuclear translocation and interaction with DNA.
Suppression of the AR with enzalutamide was ini-
tially shown to improve survival in docetaxel-naive or
treated mCRPC.***' Two studies assessed the role of
enzalutamide in mMCNPC: ARCHES and ENZAMET 3+*
The ARCHES trial randomized | 150 mCNPC/
mCSPC patients to either enzalutamide (160 mg/day)
plus ADT or placebo plus ADT. The primary end-
point was radiologic progression-free survival (rPFS),
defined as the time from randomization to the first
objective evidence of radiographic disease progression
or death. The combination of enzalutamide plus ADT
improved rPFS compared to placebo-ADT (HR 0.39,
95% CI 0.30-0.50, p=0.001; median not reached vs.
19.0 months). A final analysis showed improved OS
in the enzalutamide treatment arm (HR 0.66, 95% Cl
0.53-0.81, p<0.0001).>* Prior docetaxel of up to six
cycles was allowed, and 8% (205) men received at
least one dose of docetaxel prior to randomization;
subgroup analysis showed that rPFS benefit was seen
in both chemotherapy-treated and chemotherapy-naive
patients. Benefit with enzalutamide in rPFS and OS
was seen regardless of disease burden and timing of
metastases (de novo vs. metachronous).
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ENZAMET was an open-label clinical trial that ran-
domized | 125 men with mCNPC/mCSPC to receive
ADT and enzalutamide daily (160 mg) or a non-ste-
roidal antiandrogen (NSAA: bicalutamide, nilutamide,
or flutamide) with a primary endpoint of OS. Initial
interim analysis with followup at 34 months showed
an OS benefit in the enzalutamide plus ADT arm
compared to NSAA (HR 0.67, 95% Cl 0.52-0.86,
p=0.002). A later pre-planned analysis performed at
470 deaths showed continued benefit at 68-month
followup (HR 0.70, 95% CI 0.58-0.84, p<0-0001),
with five-year overall survival of 57% in the control
arm and 67% in the enzalutamide arm.*

B RECOMMENDATION 12

Apalutamide (240 mg) is a treatment option for men
with mCNPC/mCSPC regardless of volume of disease
(Level of evidence I, Strong recommendation).

Apalutamide inhibits the AR by preventing its nuclear
translocation and DNA binding. The first large ran-
domized clinical trial assessing apalutamide in mCNPC/
mCSPC was the TITAN trial, which randomized 1052
men with mMCNPC/mCSPC (any) to receive apalutamide
(240 mg once daily) plus ADT or ADT alone. In addi-
tion, 10.7% received previous docetaxel therapy and
37.3% had low-volume disease. With a median of 40.0
months of followup, rPFS at 24 months was 68.2% in
the apalutamide group and 47.5% in the placebo group
(HR 048, 95% Cl, 0.39-0.60, p<0.001). The benefit with
apalutamide in rPFS was seen regardless of prior che-
motherapy use or disease burden. Final analysis of OS
showed apalutamide improved OS, reducing the risk of
death by 35% (median OS for apalutamide not reached
vs. 52.2 months in the placebo group; HR 0.65; 95% Cl
0.53-0.79; p<0.0001).2¢3” The benefit with apalutamide
in rPFS and OS was seen regardless of disease burden
and timing of metastases (de novo vs. metachronous).

B RECOMMENDATION 13

Darolutamide (600 mg twice a day) is a treatment
option for men with mCNPC/mCSPC regardless of
volume of disease (Level of evidence |, Moderate rec-
ommendation).

Darolutamide is an AR pathway inhibitor that com-
petitively inhibits androgen binding, AR nuclear trans-
location, and AR-mediated transcription. The use of
darolutamide and ADT in metastatic PCa was studied
in the ARANOTE study.*® This double-blind, placebo-
controlled, phase 3 trial randomized, in a 2:| ratio, 669
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metastatic PCa patients to receive darolutamide (600
mg twice a day) and ADT or placebo and ADT. The
primary endpoint was rPFS, with secondary efficacy
endpoints being OS, time to PSA progression, time to
CRPC, and time to initiation of subsequent systemic
anticancer therapy. Darolutamide plus ADT significant-
ly improved rPFS, reducing the risk of radiologic pro-
gression or death by 46% vs. placebo plus ADT (HR
0.54, 95% C1 0.41-0.71, p<0.0001), with consistent
benefits across subgroups, including high- and low-
volume disease. At a median followup of 24 months,
OS results trended to benefit with darolutamide vs.
placebo (HR 0.81, 95% Cl1 0.59-1.12); clinical benefits
were seen across all other secondary enendpoints,
including delayed time to mCRPC (HR, 0.40, 95%
Cl1 0.32-0.51). Although the duration and size of the
study did not allow for proper OS assessment com-
pared to other more mature studies assessing AR
pathway inhibitors (ARPis) in CSPC, a recent network
meta-analysis suggested oncologic equipoise to the
already known doublet therapies for PFS.*

TRIPLET THERAPY

B RECOMMENDATION 14

In patients who can safely tolerate docetaxel and in
whom docetaxel is felt to be appropriate, triplet regi-
men (docetaxel plus ARPi and ADT) should be the
treatment option, and not docetaxel and ADT alone
(Level of evidence |, Strong recommendation).

B RECOMMENDATION 15

Abiraterone acetate plus prednisone in combination
with ADT and docetaxel is a treatment option for
men with mMCNPC/mCSPC in hig-volume of disease
(Level of evidence |, Strong recommendation).

B RECOMMENDATION 16

Abiraterone acetate plus prednisone in combination
with docetaxel may be considered for men with
mMCNPC/mCSPC with low-volume (Level of evidence
3, Weak recommendation).

Although there is evidence of the benefit of docetaxel
with ADT, there is evidence of improved outcomes
with the addition of an ARPi to the doublet com-
bination, called triplet therapy. Docetaxel, a taxane
derivative that binds to tubulin and inhibits mitosis
and tumor proliferation, was the initial chemothera-
peutic agent that improved survival in men mCRPC.*
Three different large, randomized trials assessed the

impact of introducing docetaxel in mCNPC/mCSPC:
CHAARTED, STAMPEDE, and GETUG-AFU [5.7#!#

The CHAARTED trial randomized 790 with
MCNPC/mCSPC patients to ADT plus docetaxel
(75 mg/m? every three weeks for six cycles) or ADT
alone.7 Within this trial, 35% (277pts) had low-volume
metastases and 65% (513 patients) had high-volume
metastases (high volume of metastases was defined by
the presence of visceral metastases =4 bone lesions
with at least one beyond the vertebral bodies and pel-
vis). Overall, the median OS was |3.6 months longer
with ADT plus docetaxel than with ADT alone (57.6
months vs. 44.0 months; HR 0.61, 95% CI 0.47-0.80,
p<0.001).

The GETUG-AFUI'5 trial randomized 385 mCNPC/
mCSPC patients to receive ADT plus docetaxel or
ADT alone.*? Although the dosage of docetaxel was
the same as in CHAARTED, patients were allowed
to receive up to nine cycles compared to the six
cycles in CHAARTED. There was no survival differ-
ence between the groups (58.9 months in the com-
bined group vs. 54.2 months in the ADT alone group;
HR 1.01, 95% CI 0.75—1.36). The differences in the
outcomes of the two studies is likely due to the dif-
ferences in the burden of disease. Although 65% of
patients in CHAARTED had high-volume metastases,
only 48% in the docetaxel arm of GETUG-AFUI5
had high-volume disease. An unplanned post-hoc
analysis of the high-volume cohort of GETUG-AFU
I5 showed a non-significant trend toward improved
OS in this cohort (39.8 months vs. 35.1 months; HR,
0.78, 95% Cl 0.56-1.09).* A pooled analysis of both
studies confirm the benefit of combined docetaxel
and ADT in high-volume disease and lack of benefit
on low-volume metastatic burden.”

The third trial to assess the impact of docetaxel in
MCNPC/mCSPC was the docetaxel component of
the STAMPEDE trial.*" Unlike the CHAARTED and
GETUG-AFUI 5 trials, patients with high-risk non-met-
astatic PCa were included. Eligible patients included:
newly diagnosed metastatic, node-positive, high-risk
locally advanced (with high-risk features defined as
at least two of: T3/4, Gleason score of 8-10, and
PSA 240 ng/mL), or previously treated with radical
surgery and/or radiotherapy with high-risk features.
Of the 2962 patients randomized, 1817 (61%) men
had bony metastases and 592 patients received only
ADT and six cycles of docetaxel (75 mg/m? every
three weeks for six cycles). The combination of ADT

and docetaxel had a survival advantage compared to
ADT alone (HR 0.78, 95% ClI 0.66-0.93, p=0.006).
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A meta-analysis of CHAARTED, GETUG-AFUI5,
and STAMPEDE confirms the benefit of the addition
of docetaxel to ADT in mCNPC/mCSPC (HR 0.77,
95% ClI 0.68-0.87, p<0.0001). The authors of the
meta-analysis show that this translates to an absolute
improvement in four-year survival of 9%.

B RECOMMENDATION 17

Although docetaxel and ADT combination is an effec-
tive treatment, the addition of an ARPi improves
outcomes, and triplet therapy should be used when
docetaxel therapy is considered for the treatment
of mMCNPC/mCSPC (Level [, Strong recommendation).

Data from the PEACE-I trial showed the benefits of
the combination of ADT plus prednisone plus docetax-
el and abiraterone acetate compared to docetaxel and
ADT.® In a 2x2 factorial design, patients with de novo
mCSPC (n=1173) were randomly assigned to receive
SOC (n=296), SOC plus abiraterone and prednisone
(n=29), SOC plus radiotherapy (n=293), or SOC
plus abiraterone plus radiotherapy (n=291). Standard
of care treatments included ADT with or without
docetaxel, and overall 60% of participants received a
median of six cycles of docetaxel.

Compared with SOC (ADT plus docetaxel) with-
out abiraterone, the addition of abiraterone improved
the median OS, reduced the relative risk of death from
any cause by 25% (adjusted HR for OS 0.75, 95.1% Cl
0.59-0.95, p=0.017). Using CHAARTED study crite-
ria, high-volume patients treated with abiraterone and
prednisone with SOC (including docetaxel) compared
to SOC alone reduced the relative risk of radiographic
progression or death (adjusted HR 0.47, 99.9% Cl
0.30-0.72, p<0.0001); OS was improved from 3.47
years with SOC without abiraterone to 5.14 years
when abiraterone was added, corresponding to a
28% reduction in relative risk of death (adjusted HR
0.72, 95.1% CI 0.55-0.95, p=0.019). In low-volume
patients, the addition of abiraterone to SOC reduced
the relative risk of radiographic progression or death
(adjusted HR 0.58, 99.9% Cl 0.29-1.15, p=0.0061);
OS benefits were not found due to lack of maturity
of the data (median OS not reached in either group).
Importantly, although the addition of abiraterone to
SOC increased the risk of hypertension (22% vs. 13%),
the combination did not significantly increase grade 3
adverse events or other severe adverse events, such
as neutropenia or fatigue.
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B RECOMMENDATION 18

Darolutamide in combination with ADT and docetaxel
is a treatment option for men with mCNPC/mCSPC
regardless of volume of disease (Level of evidence |,
Strong recommendation).

The ARASENS trial randomized 1306 mCSPC
patients to receive docetaxel and androgen depriva-
tion with (651 patients) or without (655 patients)
darolutamide.® A significant improvement in OS was
observed in those receiving darolutamide; the risk of
death was 32.5% lower in the darolutamide group
than in the placebo group (HR 0.68, 95% CI 0.57-
0.80, p<0.001) and OS at four years was 62.7% (95%
Cl 58.7-66.7) in the darolutamide group and 50.4%
(95% Cl 46.3-54.6) in the placebo group. Although
efficacy based on volume of disease was not defined,
the benefits of the addition of darolutamide with
docetaxel were seen regardless of metastatic stage
at initial diagnosis (M1: HR 0.71, CI 0.59-0.85; MO:
HR 0.61, CI 0.35-1.05). The addition of darolutamide
to docetaxel did not increase adverse events such
as neutropenia or fatigue; the addition darolutamide
slightly increased the rate of rash (16.6% vs. 13.5%)
and hypertension (13.7% vs. 9.2%).

The ARASENS and PEACE-| trials both show the
benefits of adding an ARPi to docetaxel in CSPC. The
studies show the benefits of triplet therapy (ADT, ARP;,
and docetaxel) compared to ADT and docetaxel, but
did not directly compare efficacy of triplet therapy to
the combination therapy of ADT and ARPi.*# As such,
these guidelines do not identify an “optimal” treatment
option and various triplet or doublet treatments are
recommended.

In subgroup analyses, both studies show that there
are limited patient characteristics that may influence the
use of triplet vs. doublet therapy, as benefits in OS and
rPFS were seen in a majority of prespecified patient
factors. One patient characteristic, tumor volume based
on CHARRTED study criteria,” was shown to be impor-
tant in the PEACE-1 trial; in low-volume patients, the
addition of abiraterone to SOC reduced the relative
risk of radiographic progression or death (adjusted HR
0.58, 99.9% CI 0.29-1.15, p=0.0061) but OS benefits
seen in high-volume patients were not found, likely due
to lack of maturity of the data (median OS not reached
in either group). The influence of tumor volume was
not reported in the ARASENS trials, but survival benefit
was regardless of stage of diagnosis.46 In summary,
although the volume of disease appears to differentiate
survival advantage in the PEACE-| trial, recommenda-
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tions of triplet therapy, regardless of volume of disease,
have been made.

B RECOMMENDATION 19

Enzalutamide in combination with ADT and docetaxel
is a treatment option for men with mCNPC/mCSPC
in those with synchronous (de novo) metastases
(Level of evidence 2, Weak recommendation).

As previously described, ENZAMET was an open-
label study that randomized | 125 men with mCNPC/
mCSPC to receive ADT and enzalutamide daily (160
mg) or a NSAA (bicalutamide, nilutamide, or flutamide)
with a primary endpoint of OS. High-volume disease
was present in 602 (54%) of 1125 participants and
683 (61%) had synchronous metastatic disease.®
Concurrent use of docetaxel was allowed and decision
to treat with chemotherapy was at the discretion of the
investigator. At initial analysis, use of chemotherapy was
well-balanced between the two arms (45% of those
receiving enzalutamide and 44% of those receiving a
NSAA planned for early docetaxel use).?

In the updated analysis at 470 deaths and a median
followup of 68 months, the use of chemotherapy con-
tinued to be balanced between the control arm and
enzalutamide arm (240 vs. 243).%> Although docetaxel
use was not randomized, subgroup analysis showed
that the benefit of the addition of enzalutamide to
docetaxel was seen only in those with synchronous
metastases (HR 0.73, 95% Cl 0.55-0.99) and not in
those with metachronous metastases (HR 1.1, 95% Cl
0.55-0.99); however, the authors stress that the num-
bers in each group may be too small to make a conclu-
sion on this, with only 41 patients in the docetaxel
group with metachronous metastases. Interestingly, the
benefit of the addition of enzalutamide to docetaxel in
the synchronous subgroup was seen in both high- and
low-volume patients (low-volume disease: HR 0.57,
95% Cl1 0.29-1.12; high-volume disease: HR 0.79, 95%
Cl0.57-1.10), but numbers in these groups were small.

PREVENTION OF OSTEOPOROSIS

B RECOMMENDATION 20

All men with mCNPC/mCSPC treated with ADT
should be assessed for fracture risk. All men treated
with ADT require vitamin D supplementation (800-
1200 IU daily) and calcium supplementation (800—1000
mg daily). Those at high risk of fractures should be
treated (zoledronic acid 5 mg once a year, alendronate
70 mg weekly, denosumab 60 mg every six months).

Due to the evolution of combined therapy with ADT
to treat MCNPC, the survival of men with de novo PCa
is increasing, and the length of time bone is exposed
to the effects of ADT is increasing. As such, these men
are at risk of significant bone loss, as well as osteopo-
rosis and fragility fractures. Bone loss occurs quickly
while on ADT and within one year men can lose up
to 10% of their bone mineral density (BMD).¥#* Men
with mCNPC initiating ADT should have baseline BMD
with dual-energy X-ray absorptiometry (DXA), as well
as the use of fracture risk calculators such as FRAX®
DXA should be performed at least every two years
and more often in untreated patients at high risk or if
there is a history of osteoporosis/osteopenia.

Men with mCNPC/mCSPC treated with ADT
should be encouraged to take vitamin D (1000 U
daily) and a total calcium intake of 800-1000 mg daily.
Specific lifestyle changes include smoking cessation,
reduction in alcohol and caffeine intake, and increased
weight-bearing exercises. If DXA scanning shows any
evidence of osteopenia (T-score of <-1 and >-2.5) or
osteoporosis (T-score <-2.5), men should be started
a bone-targeted therapy to improve BMD and reduce
the risk of fragility fractures (zoledronic acid 5 mg once
a year, alendronate 70 mg weekly, denosumab 60 mg
every six months).®%>! Bone-targeted therapy at these
doses are much lower than those to prevent skeletal-
related events in mCRPC and, therefore, are associ-
ated with significantly reduced side effects; incidence
of clinically significant hypocalcemia and osteonecrosis
of the jaw is rare using denosumab or zoledronic acid
with these lower doses.***?

TREATMENT OF OLIGO-METASTATIC
DISEASE

There is evolving evidence of the role of radiation in
asymptomatic distant metastases, especially in low-
burden oligometastatic disease.

Currently, there is limited data to provide general
recommendations; however, optimal management
consideration in a multidisciplinary setting should be
undertaken on a case-by-case basis, with consideration
for ongoing clinical trials.

MULTIDISCIPLINARY CONSULTATION

B RECOMMENDATION 21

Men with mCNPC/mCSPC should be assessed in a
multidisciplinary manner whenever possible (Level of
evidence 3, strong recommendation).
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Metastatic castration-naive & castration-sensitive prostate cancer

Initiate ADT and implement side-effect prevention following the CUA
Guideline on Androgen Deprivation Therapy: Adverse events and
Management Strategies (2021)

According to 2023 CUA Guideline on Genetic Testing for Prostate Cancer,
pursue HRR mutation testing and germline testing

¥

Consider multidisciplinary consult

High-volume/High-risk disease*

Low-volume/Low-risk disease*

Abiraterone + Pred, or
Apalutamide, or
Enzalutamide, or
Darolutamide, or

Docetaxel + Abiraterone + Pred**, or
Docetaxel + Darolutamide**
Docetaxel + Enzalutamide

Apalutamide, or

Enzalutamide, or EBRT to

Darolutamide, or + the
Docetaxel + Darolutamide** prostate

v

Routine imaging at expected nadir (approx. 6 months), at biochemical or
clinical progression, and at least every 12 months

In the event of clinical, radiological, or PSA progression, follow mCRPC guidelines

Figure 1. Algorithm for the treatment of metastatic castration-sensifive prostate cancer. *High-volume is defined by the presence of visceral metastases or >4 bone lesions with =1 beyond the ver-
tebral bodies and pelvis; low-volume is defined as all other metastatic castration-naive and castration-sensitive prostate cancer. **In patients who can safely tolerate docetaxel and in whom docetaxel
is felt to be appropriate, triplet regimen should be considered as a treatment option. Dark teal shading=Level 1 evidence, Strong. Light teal shading=Level 2 evidence, Strong. No shading with dashed

border=Level 3 evidence, Weak.

Timing of initiation and choosing the optimal systemic
therapy from a multitude of options requires careful
consideration of a multitude of different clinical factors,
such as eligibility of chemotherapy, side effect profile of
medications, disease burden, symptoms, and presence
of visceral metastases. Since treatment may require
a multifaceted approach, including upfront docetaxel-
based regimens, early assessment of eligibility for che-
motherapy is essential. As well, combined opinions
from urology, medical oncology, and radiation oncology
may be required to provide optimal care for mCNPC/
mCSPC patients. Additionally, as mCNPC /mCSPC
continues to be an incurable disease, strong consid-
eration should be given to the inclusion of patients in
clinical trials.

Figure | provides an algorithm for the treatment of
mCNPC/CSPC.
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CONCLUSIONS

There has been a significant growth of life-extending
therapies for patients that has changed the landscape of
treatment for mMCNPC/mCSPC. All men with mCNPC/
mCSPC, regardless of disease volume and whether
metastases were de novo or metachronous, should
be offered systemic therapy in addition to ADT. For
those with low-risk/low-volume disease, prostate radia-
tion therapy should be strongly considered in addition
to systemic therapy.

COMPETING INTERESTS: Dr. Chi has received honoraria from Astellas,
AstraZeneca, Daiichi Sanyko, Janssen, Merck, Novartis, Pfizer, Point
Biopharma, Roche, and Sanofi; and has participated in clinical trials supported
by Astellas, AstraZeneca, Daiichi Sankyo, Janssen, Merck, Novartis, Pfizer,
Point Biopharma, Roche, and Sanofi. Dr. Danielson has been an advisory
board member for and/or has received honoraria from AAA Amgen,
Astellas, Bayer, EMD Serono, Ferring, Janssen, Novartis, and Tolmar. Dr.
Fleshner has received honoraria, advisory consulting, and speaker bureau
fees from AbbVie, Astellas, Janssen, Merck, and Sanofi; has received
research funding (received by the institution) from Astellas, Bayer, and
Janssen; holds stock in Verity; has participated in clinical trials supported by
Astellas, Bayer, and Janssen; and is a medical officer for Point Biopharma. Dr.
Kinnaird has received honoraria from Advanced Accelerator Applications
and Boston Scientific and has participated in a clinical trial supported by
Exact Imaging. Dr. Kapoor has been an advisory board member for Astellas,



CUA-CUOG Guideline: mCNPC/CSPC

AstraZeneca, Bayer, Janssen, Merck, Novartis, TerSera, Tolmar, and Sanofi;
has received grants/honoraria from Amgen, Novartis, and Pfizer; and has
participated in clinical trials supported by Amgen, BMS, CCTG, Merck,
Novartis, and Pfizer. Dr. Niazi has been an advisory board member for
GURC and Janssen; has received grants and/or honoraria from AbbVie,
Amgen, Astellas, AstraZeneca, Bayer, Jansen, Knight, Sanofi, and TerSera;
holds investments in Knight; and has participated in clinical trials supported
by Astellas, AstraZeneca, Bayer, Janssen, Sanofi, and TerSera. Dr. Pouliot has
been an advisory board member for and received payment or grants from
Amgen, Astellas, Astra Zeneca, Bayer, Janssen, Merck, Novartis, TerSera, and
Tolmar; holds investments in Allogene Therapeutics; and has participated in
clinical trials supported by CUOG and Kidney Cancer Canada. Dr. Rendon
has been an advisory board and speakers' bureau member for and has
received honoraria from AbbVie, Amgen, Astellas, Astra Zeneca, Bayer,
Ferring, Jansen, Pfizer, Roche, Sanofi, and Tolmar; has received honoraria/
grants from AbbVie, Astellas, Bayer, Ferring, Janssen, Sanofi, TerSera, and
Tolmar; holds investments in Myovant; and has participated in clinical trials
supported by AbbVie, Astellas, Bavarian Nordic, Bayer, Ferring, Janssen,
Myovant, and Sanofi. Dr. Shayegan has been an advisory board member for
AbbVie, Astellas, Bayer, Ferring, Janssen, Knight, Merck, Pfizer, and TerSera;
and has participated in clinical trials supported by Ipsen, Janssen, Merck,
Myovant, and Pfizer. Dr. Sridhar has been an advisory board member for
Astellas, AstraZeneca, Bayer, BMS, Immunomedex, Janssen, Merck, Pfizer,
Roche, and Seagen. Dr. Vigneault has been an advisory board member for
Abbvie, Bayer, Ferring, and Sanofi. Dr. Saad has been an advisory board
member for and has received payment/honoraria from Amgen, Astellas,
AstraZeneca, Bayer, Janssen, Knight, Myovant, Novartis, Pfizer, Sanofi, and
Tolmar; and has participated in clinical trials supported by Amgen, Astellas,
AstraZeneca, Bayer, Janssen, Novartis, Pfizer, and Sanofi.

REFERENCES

1. Committee (CSA. Canadion cancer stafistics 2018. Canadian Cancer Society. 2019.

2. Gloss TR, Tangen (M, Crawford ED, et al. Metastatic carcinoma of the prostate: Identifying
prognostic groups using recursive partitioning. J Urol 2003;169:164-9. https://doi.
0rg/10.1016,/50022-5347(05)64059-1

3. Frees S, Akamatsu S, Bidnur S, ef al. The impact of time to metastasis on overall
survival in patients with prostate cancer. World J Urol 2018;36:1039-46. https://doi.
0rg/10.1007/500345-018-2236-4

4. Mosillo C, lacovelli R, Ciccarese C, ef al. De novo metastatic castration sensitive prostate
cancer: State of art and future perspectives. Cancer Treat Rev 2018;70:67-74. htps://doi.
0rg/10.1016/j.ctrv.2018.08.005

5. Guyatt GH, Oxman AD, Vist GE, et al. GRADE: An emerging consensus on rafing quality
of evidence and strength of recommendations. BM/ 2008;336:924-6. htps://doi.
org/10.1136/bm.39489.470347.AD

6. Bubendorf L, Schopfer A, Wagner U, et al. Metastatic patterns of prostate cancer: An
autopsy study of 1,589 patients. Hum Pathol 2000;31:578-83. https://doi.org/10.1053/
hp.2000.6698

7. Sweeney C, Chen YH, Carducci M, et al. Chemohormonal therapy in metastatic hormone-
sensitive prostate cancer. N Engl J Med 2015;373:737-46. https://doi.org/10.1056/
NEJMoa1503747

8. Fizazi K, Tran N, Fein L, ef al. Abiraterone acetate plus prednisone in patients with newly
diagnosed high-risk mefastatic castration-sensitive prostate cancer (LATITUDE): Final overall
survival analysis of a randomized, double-blind, phase 3 trial. Lancet Oncol 2019;20:686-
700. https://doi.org/10.1016/51470-2045(19)30082-8

9. lacovelli R, Ciccarese C, Schinzari G, et al. Going towards a precise definition of the
therapeutic management of de-novo metastatic castration sensitive prostate cancer
patients: How prognostic classification impact treatment decisions. Crit Rev Oncol Hematol
2019;139:83-6. https://doi.org/10.1016/j.critrevonc.2019.05.005

10. Rendon RA, Selvarajah S, Wyatt AW, et al. 2023 Canadian Urological Association guideline:

Genetic tesfing in prostate cancer. Can Urol Assoc J 2023;17:314-25. https://doi.
org/10.5489/cuaj.8588

11, Pritchard CC, Mateo J, Walsh MF, et al. Inherited DNA-repair gene mutations in men with
metastatic prostate cancer. N Engl J Med 2016;375:443-53. https://doi.org/10.1056/
NEJMoa1603144

12. Abida W, Armenia J, Gopalan A, et al. Prospective genomic profiling of prostate cancer
across disease states reveals germline and somatic alterations that may affect clinical
decision making. JCO Precis Oncol 2017;2017. https://doi.org/10.1200/P0.17.00029

13. Giri VN, Hegarty SE, Hyatt C, ef al. Germline genefic testing for inherited prostate cancer
in practice: Implications for genetic testing, precision therapy, and cascade testing. Prostate
2019;79:333-9. https://doi.org/10.1002/pros.23739

20.

21.

22.

23.

24.

25.

26.

21.

28.

9.

30.

32.

33.

34.

Nair B, Wilt T, MacDonald R, et al. Early versus deferred androgen suppression

in the treatment of advanced prostatic cancer. Cochrane Database Syst Rev
2002;2002:(D003506.

Kunath F, Goebell PJ, Wullich B, et al. Timing of androgen deprivation monotherapy and
combined freatments in castration-sensitive and castration-resistant prostate cancer: A
narrative review. World J Urol 2019. https://doi.org/10.1007 /500345-019-02704-y
Niraula S, Le LW, Tannock IF. Treatment of prostate cancer with infermittent versus
continuous androgen deprivation: A systematic review of randomized trials. J Clin Oncol
2013;31:2029-36. https://doi.org/10.1200/1C0.2012.46.5492

Aagaard K, Ma J, Antony KM, et al. The placenta harbors a unique microbiome. Sci Trans!
Med 2014;6:2371a65. https://doi.org/10.1126/scitranslmed.3008599

Kokorovic A, So Al, Serag H, et al. Update — Canadian Urological Association guideline
on androgen deprivation therapy: Adverse events and management strategies summary of
changes. Can Urol Assoc J 2022;16:243-4. htps.//doi.org/10.5489/cuaj.8007

Joseph N, Anjanappa M, Choudhury A. Treatment of primary in metastatic prostate
cancer: What is the standard of care? Cancer J 2020;26:83-6. https://doi.org/10.1097/
PP0.0000000000000430

Parker CC, James ND, Brawley (D, ef al. Radiotherapy to the primary fumor for newly
diagnosed, metastatic prostate cancer (STAMPEDE): A randomized controlled phase 3 trial.
Lancet 2018;392:2353-66. https://doi.org/10.1016/50140-6736(18)32486-3

Burdett S, Boeve LM, Ingleby FC, et al. Prostate radiotherapy for metastatic hormone-
sensitive prostate cancer: A STOPCAP systematic review and meta-analysis. Fur Urol
2019;76:115-24. https://doi.org/10.1016/j.eurur0.2019.02.003

Sooriakumaran P. Testing radical prostatectomy in men with prostate cancer and
oligometastases to the bone: A randomized controlled feasibility trial. BIU Inf 2017;120:E8-
20. https://doi.org/10.1111/bju.13925

Rexer H. Metastatic, hormone-naive prostate cancer interventional study: Multicenter,
prospective, randomized study to evaluate the effect of standard drug therapy with

or without radical prostatectomy in patients with limited bone metastasized prostate
cancer (G-RAMPP - the AUO AP 75/13 study). Urologe A 2015;54:1613-6. https://doi.
0rg/10.1007/500120-015-4020-z

Connor MJ, Shah TT, Smigielska K, et al. Additional treatments to the local tumor

for metastatic prostate cancer—assessment of novel treatment algorithms (IP2-
ATLANTA): Protocol for o multicenter, phase 2 randomised controlled trial. BMJ Open
2021;11:6042953. https://doi.org/10.1136/bmjopen-2020-042953

Ryan CJ, Smith MR, Fizazi K, et al. Abiraterone acefate plus prednisone versus placebo plus
prednisone in chemotherapy-naive men with mefastatic castration-resistant prostate cancer
(COU-AA-302): Final overall survival analysis of a randomized, double-blind, placebo-
controlled phase 3 study. Lancet Oncol 2015;16:152-60. https://doi.org/10.1016/
S1470-2045(14)71205-7

de Bono JS, Logothetis CJ, Molina A, et al. Abiraterone and increased survival in metastatic
prostate cancer. N Engl J Med 2011;364:1995-2005. https://doi.org/10.1056/
NEIMoa1014618

James ND, de Bono JS, Spears MR, et al. Abiraterone for prostate cancer not previously
treated with hormone therapy. N Engl | Med 2017;377:338-51. https://doi.org/10.1056/
NEJMoa1702900

Fizazi K, Tran N, Fein L, et al. Abiraterone plus prednisone in metastatic, castration-
sensitive prostate cancer. N Engl J Med 2017;377:352-60. https.//doi.org/10.1056/
NEIMoa1704174

Hoyle AP, Ali A, James ND, et al. Abiraterone in “high-" and “low-risk” metastatic
hormone-sensifive prostate cancer. Fur Urol 2019;76:719-28. https://doi.org/10.1016/].
eururo.2019.08.006

Beer TM, Armstrong AJ, Rathkopf DE, ef al. Enzalutamide in mefastatic prostate cancer
before chematherapy. N Engl J Med 2014;371:424-33. https;//doi.org/10.1056/
NEIMoa 1405095

Scher HI, Fizazi K, Saad F, et al. Increased survival with enzalutamide in prostate cancer
after chemotherapy. N Engl J Med 2012;367:1187-97. https://doi.org/10.1056/
NEJMoa1207506

Davis ID, Martin Al, Stockler MR, et al. Enzalutamide with standard first-line therapy in
metastatic prostate cancer. N Engl J Med 2019;381:121-31. htps://doi.org/10.1056/
NEIMoa1903835

Armstrong AJ, Szmulewitz RZ, Petrylak DP, et al. ARCHES: A randomized, phase 3 study
of androgen deprivation therapy with enzalutamide or placebo in men with metastatic
hormone-sensifive prostate cancer. J Clin Oncol 2019;37:2974-86. https://doi.
0rg/10.1200/10.19.00799

Amstrong Al, Shore ND, Szmulewitz RZ, et al. Efficacy of enzalutamide plus androgen
deprivation therapy in metastatic hormone-sensitive prostate cancer by patter of
metastatic spread: ARCHES post hoc analyses. J Urol 2021;205:1361-71. hitps://doi.
0rg/10.1097,/1U.0000000000001568

CUAJ = MAY 2025 « VOLUME 19, ISSUE 5

EI51



So et al

E152

35.

36.

3l.

38.

39.

40.

41.

42.

43.

44.

Sweeney (J, Martin AJ, Stockler MR, et al. Testosterone suppression plus enzalutamide
versus testosterone suppression plus standard antiandrogen therapy for metastatic
hormone-sensitive prostate cancer (ENZAMET): An international, open-label, randomized,
phase 3 trial. Lancet Oncol 2023;24:323-34.

Chi KN, Agarwal N, Bjartell A, et al. Apalutamide for metastatic, castration-sensitive
prostate cancer. N Engl J Med 2019;381:13-24. https://doi.org/10.1056/
NEIMoa1903307

Chi KN, Chowdhury S, Bjartell A, et al. Apalutamide in patients with metastatic castration-
sensifive prostate cancer: Final survival analysis of the randomized, double-blind, phase 3
TITAN study. J Clin Oncol 2021;39:2294-303. https://doi.org/10.1200/1C0.20.03488
Saad F, Viaters E, Shore N, et al. Darolutomide in combination with androgen-deprivation
therapy in patients with metastatic hormone-sensitive prostate cancer from the phase 3
ARANOTE trial. J Clin Oncol 2024;42:4271-81.

Hoeh B, Wenzel M, Tian Z, ef al. Triplet or doublet therapy in metastatic hormone-sensitive
prostate cancer patients: An updated network meta-analysis including ARANOTE data. Fur
Urol Focus 2024 [Epub ahead of print]. https://doi.org/10.1016/j.euf.2024.11.004
Tannock IF, de Wit R, Berry WR, et al. Docetaxel plus prednisone or mitoxantrone plus
prednisone for advanced prostate cancer. N Engl J Med 2004;351:1502-12. https://doi.
0rg/10.1056,/NEJMoa040720

James ND, Sydes MR, Clarke NW, et al. Addition of docetaxel, zoledronic acid, or both

to first-line long-term hormone therapy in prostate cancer (STAMPEDE): Survival results
from an adaptive, multi-arm, multistage, platform randomized controlled trial. Lancet
2016;387:1163-77.

Gravis 6, Fizazi K, Joly F, et al. Androgen-deprivation therapy alone or with docetaxel in
non-castrate metastatic prostate cancer (GETUG-AFU 15): A randomized, open-label, phase
3 trial. Lancet Oncol 2013;14:149-58. https://doi.org/10.1016/51470-2045(12)70560-0
Gravis G, Boher JM, Joly F, et al. Androgen deprivation therapy (ADT) plus docetaxel
versus ADT alone in metastatic non-castrate prostate cancer: Impact of mefastatic burden
and long-term survival analysis of the randomized phase 3 GETUG-AFU15 trial. Eur Urol
2016;70:256-62. https://doi.org/10.1016/.eurur0.2015.11.005

Gravis 6, Boher JM, Chen YH, et al. Burden of metastatic castrate naive prostate cancer
patients fo identify men more likely fo benefit from early docetaxel: Further analyses

of CHAARTED and GETUG-AFU15 studies. Eur Urol 2018;73:847-55. https://doi.
0rg/10.1016/j.eurur0.2018.02.001

CUAJ » MAY 2025 « VOLUME 19, ISSUE 5

45, Fizazi K, Foulon S, Carles J, et al. Abiraterone plus prednisone added to androgen
deprivation therapy and docetaxel in de novo metastatic castration-sensitive prostate cancer
(PEACE-1): A multicenter, open-label, randomized, phase 3 study with a 2x2 factorial
design. Lancet 2022;399:1695-1707. https://doi.org/10.1016/50140-6736(22)00367-1

46. Smith MR, Hussain M, Saad F, et al. Darolutamide and survival in metastatic, hormone-
sensifive prostate cancer. N Fngl J Med 2022;386:1132-42. https://doi.org/10.1056/
NEIMoa2119115

47, Hriksson S, Eriksson A, Stege R, et al. Bone mineral density in patients with prostatic cancer
treated with orchidectomy and with estrogens. Calcif Tissue Int 1995;57:97-9. https://doi.
org/10.1007,/BF00298427

48. Smith MR, Eastham J, Gleason DM, et al. Randomized controlled trial of zoledronic
acid to prevent bone loss in men receiving androgen deprivation therapy for non-
metastatic prostate cancer. J Urol 2003;169:2008-12. https://doi.org/10.1097,/01.
ju.0000063820.94994.95

49, Greenspan SL, Nelson JB, Trump DL, et al. Effect of once-weekly oral alendronate on bone
loss in men receiving androgen deprivation therapy for prostate cancer: A randomized
trial. Ann Infern Med 2007;146:416-24. https://doi.org/10.7326,/0003-4819-146-6-
200703200-00006

50.  Egerdie B, Suad F. Bone health in the prostate cancer patient receiving androgen
deprivation therapy: A review of present and future management options. Can Urol Assoc J
2010;4:129-35. https;//doi.org/10.5489/cuaj.811

51. Smith MR, Egerdie B, Hernandez Toriz N, et al. Denosumab in men receiving androgen-
deprivation therapy for prostate cancer. N Engl J Med 2009;361:745-55. https://doi.
0rg/10.1056/NEJMoa0809003

52. Bone HG, Wagman RB, Brandi ML, et al. Ten years of denosumab treatment in
postmenopausal women with osteoporosis: Results from the phase 3 randomized FREEDOM
trial and open-label extension. Lancet Diabetes Endocrinol 2017;5:513-23. https://doi.
org/10.1016/52213-8587(17)30138-9

53. BaiH, Jing D, Guo A, et al. Randomized controlled trial of zoledronic acid for
treatment of osteoporosis in women. J Int Med Res 2013;41:697-704. https://doi.
0rg/10.1177/0300060513480917

CORRESPONDENCE: Dr. Alan I. So, Department of Urologic Sciences,
University of British Columbia, Vancouver, BC, Canada; alan.so@ubc.ca


mailto:alan.so@ubc.ca

