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Introduction

Metastatic prostate cancer remains an incurable disease. 
In Canada, approximately 8% of men with prostate can-
cer are diagnosed de novo with metastatic disease and, in 
2018, roughly 1200 men were diagnosed with de novo 
metastatic prostate cancer (PCa).1 The mainstay of treat-
ment for de novo metastatic PCa is androgen deprivation 
therapy (ADT), either surgical or medical castration, which 
is initially effective in almost all patients; however, progres-
sion is inevitable, heralded by a rise in prostate-specific 
antigen (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 approximately 
3–4 years.2 Compared to PCa that develops metastases after 
diagnosis of localized disease, de novo metastatic PCa has 

been shown to have a worse overall prognosis.3,4 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 treatment of the primary cancer.    

The Canadian Uro-Oncology Group (CUOG), in collab-
oration with the Canadian Urological Association (CUA), 
sought to provide management guidelines to optimize the 
treatment of patients with mCNPC/mCSPC. 

Methods

EmBASE and Medline databases were accessed to identify 
all relevant articles focused on mCNPC or mCSPC published 
between January 2000 and April 2022 with the following key-
words strategy: “prostate cancer,” “hormone sensitive,” “cas-
tration naive,” “castration sensitive,” “androgen deprivation,” 
“chemotherapy,” “androgen receptor-axis targeted therapy,” 
and “metastatic.” An expert panel comprised of urologists, 
medical oncologists, and radiation oncologists with signifi-
cant experience managing mCNPC/mCSPC developed the 
recommendations. Guidelines were developed by consensus 
among the panel. Levels of evidence and grades of recom-
mendation employ the WHO modified Oxford Center for 
Evidence-Based Medicine grading system.5 Based on a modi-
fied GRADE methodology, the strength of each recommenda-
tion is represented by the words strong or weak.5 Wherever 
level 1 evidence is lacking, the guideline attempts to provide 
expert opinion to aid in the management of patients.

Alan I. So1, Kim Chi2, Brita Danielson3, Neil E. Fleshner4, Adam Kinnaird5, Anil Kapoor6, Tamim Niazi7, 
Fréderic Pouliot8, Ricardo A. Rendon9, Bobby Shayegan6, Srikala S. Sridhar10, Eric Vigneault11, Fred Saad12 

1Department of Urologic Sciences, University of British Columbia, Vancouver, BC, Canada; 2BC Cancer, Vancouver, BC, Canada; 3Division of Radiation Oncology, Department of Oncology, University of 
Alberta, Edmonton, AB, Canada; 4Division of Urology, Department of Surgery, University of Toronto, Toronto, ON, Canada; 5Divison of Urology, Department of Surgery, University of Alberta, Edmonton, 
AB, Canada; 6Division of Urology, Department of Surgery, McMaster University, Hamilton, ON, Canada; 7Division of Radiation Oncology, Department of Oncology, McGill University, Montreal, QC, Canada; 
8Division of Urology, Department of Surgery, Université Laval, Quebec, QC, Canada; 9Department of Urology, Dalhousie University, Halifax, NS, Canada; 10Division of Medical Oncology, Princess Margaret 
Cancer Centre, University of Toronto, Toronto, ON, Canada; 11Department of Radiation Oncology, CHUQ, Université Laval, Quebec, QC, Canada; 12Division of Urology, Department of Surgery, Université de 
Montréal, Montreal, QC, Canada

2022 UPDATE: Canadian Urological Association-
Canadian Urologic Oncology Group guideline: 
Metastatic castration-naive and castration-sensitive prostate cancer 
Full-text



CUAJ • December 2022 • Volume 16, Issue 12E582

So et al

Indications for staging in prostate cancer

For patients with newly diagnosed PCa, staging with com-
puted tomogragphy (CT) scans of the chest, abdomen, and 
pelvis, and bone scan (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 technetium-99mmethylene diphosphonate 
(99mTc-MDP) to assess for bone metastases and abdomi-
nopelvic 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 metas-
tases are the most common site of visceral metastases.6 

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

Assessment of prognosis

Patients diagnosed with mPCa should be classified as high-
volume/high-risk or low-volume/low-risk based on conven-
tional imaging and prostate cancer biopsy for prognostica-
tion (Level of evidence 2, Weak recommendation).

Recent clinical trials of patients with mCNPC/mCSPC 
have used pragmatic prognostic factors to stratify prognosis. 
The CHAARTED trial classified PCa based on volume of dis-
ease. High-volume was defined by the presence of visceral 
metastases or ≥4 bone lesions with ≥1 beyond the vertebral 
bodies and pelvis; and low-volume was defined as all other 
mCNPC/mCSPC.7 The LATITUDE trial classified high-risk 
patients based on three different criteria: visceral metasta-
ses, ≥3 bony metastases, or Gleason score ≥8; high risk was 
defined as having two or more of these criteria, whereas 
low risk was defined having less than two.8 Interestingly, a 
comparative study of the classification of each of these tri-
als 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.9

Androgen deprivation therapy

ADT should be started on patients with newly diagnosed 
with mPCa (Level of evidence 1, Strong recommendation).
Continuous ADT is the standard of care for patients with 
mPCa, while intermittent may be considered in select 
patients. 

Androgen receptor signaling plays a key role in the pro-
gression of PCa, and thus, de novo mCNPC remains highly 
driven by testosterone. Hence, the primary step in the man-
agement of mCNPC, which remains the backbone of treat-
ment for all men with mPCa until death, is ADT. ADT can 
be achieved by surgical castration (orchiectomy) or pharma-
cologically with agents that inhibit Leydig cell production 
of testosterone (gonadotropin-releasing hormone [GnRH] 
agonists or antagonists). The optimal timing of androgen 
deprivation has been the subject of many trials, with two sys-
tematic reviews suggesting early treatment is associated with 
improved OS and cancer-specific survival and decreases the 
rate of skeletal events compared to deferred treatment.10,11 
More importantly, the early treatment of mCNPC with ADT 
is required if other systemic treatment, such as docetaxel or 
androgen receptor axis inhibitors, are used.

ADT is associated with side effects and may increase 
the risk of cardiovascular events, but evidence 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.12,13 As well, the benefit of combined 
treatment of mCNPC with additional systemic therapy was 
demonstrated in the context of continuous ADT.

Local therapy: treatment of the primary cancer in mCNPC

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

In the context of low-volume mCNPC, treatment of the 
primary disease in the prostate has theoretical benefits, 
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.14

Two recent 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 treatment time of seven weeks. During the 
study period, an optional schedule considered biologically 
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equivalent was added and consisted of a dose schedule of 
57.7 Gy 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 more than five bone metastases. No 
significant difference was found in OS (hazard ratio [HR] 
0.90, 95% confidence interval [CI] 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. 12 months, crude 
HR 0.78, 95% CI 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 PR08, is a multi-
arm, multistage (MAMS) randomized trial recruiting in the 
United Kingdom and Switzerland. It aimed to evaluate mul-
tiple therapeutic strategies in the management of high-risk 
locally advanced and mCNPC compared to standard of care 
(SOC) (ADT only). In the EBRT component of the study, the 
trial randomized 2061 men with mCNPC to either EBRT and 
ADT or ADT alone.15 The median PSA was 97 ng/mL, 819 
(40%) men had low metastatic burden based on CHAARTED 
criteria, and 1664 (81%) had no pain.7,15 EBRT was given as 
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 failure-free 
survival (FFS) (HR 0.76, 95% CI 0.68–0.84, p<0.0001) but 
not OS (HR 0.92, 95% CI 0.80–1.06, p=0.266). Subgroup 
analysis by metastatic burden showed FFS was improved in 
both low and high metastatic burden (low metastatic bur-
den: HR 0.59, 95% CI 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). Overall survival was improved in patients with 
low metastatic burden at baseline who were allocated EBRT 
(HR 0.68, 95% CI 0.52–0.90, 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. A recent STOPCAP meta-analysis combining data 
from the trials confirm the benefits of EBRT in men with 
fewer than five bone metastases.16 This meta-analysis showed 
that there was 7% improvement in three-year survival in men 
with fewer than four bone metastases.

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

Currently, there is limited evidence showing the benefit 
of radical prostatectomy in mCNPC; however, the 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, including TRoMBONE (Testing Radical prOsta-
tectomy in Men with PCa and oligometastases to the BONE: 
A randomized controlled feasibility trial),17 SWOG1802 
(Standard systemic therapy with or without definitive treat-
ment in treating participants with mPCa [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),18 and IP2-
ATLANTA (Additional Treatments to the Local tumor for 
metastatic prostate cancer – Assessment of Novel Treatment 
Algorithms: Protocol for a multicenter, phase 2, random-
ized controlled trial).19 Until the results of these trials clarify 
the impact of radical prostatectomy in mCNPC, and more 
importantly, which patients would benefit most, surgery of 
the primary is not recommended in patients with mPCa.

Systemic therapies: chemotherapy, abiraterone acetate, enzalutamide, 
and apalutamide

Docetaxel (75 mg/m2 every three weeks for six cycles) plus 
ADT is an option for patients with mCNPC/mCSPC, good 
performance status, and high-volume metastatic disease 
defined as: presence of visceral metastases or four or more 
bone lesions with at least one beyond the vertebral bodies 
and pelvis (Level of evidence 1, Strong recommendation). 

Docetaxel plus ADT may also be an option for patients with 
mCNPC/mCSPC and good performance status with low-vol-
ume disease (Level of evidence 2, Weak recommendation).

Consideration of patients with high-risk mCNPC/mCSPC 
(defined as at least two of:  Gleason score of 8–10, visceral 
metastases, and three or more bone metastases) and good 
performance status can also be considered for docetaxel 
chemotherapy (Level of evidence 1, Strong recommendation).

Docetaxel, a taxane derivative that binds to tubulin 
and inhibits mitosis and tumor proliferation, was the ini-
tial chemotherapeutic agent that improved survival in men 
mCRPC.20 Three large, randomized trials assessed the impact 
of introducing docetaxel in mCNPC/mCSPC: CHAARTED, 
STAMPEDE, and GETUG-AFU 15.7,21,22 The CHAARTED 
trial randomized 790 with mCNPC/mCSPC patients to 
ADT plus docetaxel (75 mg/m2 every three weeks for six 
cycles) or ADT alone.7 Within this trial, 35% (n=277) had 
low-volume metastases and 65% (n=513) had high-volume 
metastases (high volume of metastases was defined by the 
presence of visceral metastases or four or more bone lesions 
with at least one beyond the vertebral bodies and pelvis). 
Overall, the median OS was 13.6 months longer with ADT 
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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). Subgroup 
analysis showed that OS benefits of combination there were 
maintained in the high-volume mCNPC/mCSPC (n=513, HR 
0.63, 95% CI 0.50–0.79, p<0.001), whereas survival benefits 
were lost in low-volume disease (n=277, HR 1.04, 95% CI 
0.70–1.55, p=0.86).23

The GETUG-AFU15 trial randomized 385 patients with 
mCNPC/mCSPC to receive ADT plus docetaxel or ADT 
alone.22 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 difference between the groups (58.9 months 
in the combined 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 differenc-
es in the burden of disease in the two studies. Although 
65% of patients in CHAARTED had high-volume metasta-
ses, only 48% in the docetaxel arm of GETUG-AFU15 had 
high-volume disease. An unplanned post-hoc analysis of 
the high-volume cohort of GETUG-AFU 15 showed a non-
significant trend toward improved OS in this cohort (39.8 
months vs. 35.1 months, HR 0.78, 95% CI 0.56–1.09).24 A 
recent pooled analysis of both studies confirms the benefit 
of combined docetaxel and ADT in high-volume disease and 
lack of benefit on low-volume metastatic burden.25

The third trial to assess the impact of docetaxel in mCNPC/
mCSPC was the docetaxel component of the STAMPEDE 
trial.21 Unlike the CHAARTED and GETUG-AFU15 trials, 
patients with high-risk non-metastatic PCa were included. 
Eligible patients included: newly diagnosed metastatic, 
node-positive, or high-risk locally advanced (with high-risk 
features defined as at least two of: T3/4, Gleason score of 
8–10, and PSA ≥40 ng/mL) prostate cancer; or previously 
treated with radical surgery and/or radiotherapy with high-
risk features. Of the 2962 patients randomized, 1817 (61%) 
patients had bony metastases and 592 patients received only 
ADT and six cycles of docetaxel (75 mg/m2 every three weeks 
for six cycles). The combination of ADT and docetaxel had a 
survival advantage compared to ADT alone (HR 0.78, 95% 
CI 0.66–0.93, p=0.006). Although patients were not classi-
fied having high- or low-volume metastases, only patients 
with metastatic disease had evidence of benefit with ADT 
and docetaxel (HR 0.76, 95% CI 0.62–0.92, p=0.005). 

A post-hoc, non-prespecified analysis of STAMPEDE was 
published.26 Metastatic burden was assessable in only 76% of 
patients for the analysis (830 of 1086 patients) and 362 (44%) 
had low and 468 (56%) high metastatic burden. Although 
OS was neither statistically significant in low-burden nor in 
high-burden disease (HR 0.76, 95% CI 0.54–1.07, p=0.107 
vs. HR 0.81, 95% CI 0.64–1.02, p=0.064), the authors found 
no evidence of heterogeneity of docetaxel effect between 
metastatic burden subgroups (interaction p=0.827). The 

authors concluded that upfront docetaxel should be consid-
ered for patients with mCNPC/mCSPC regardless of metastatic 
burden. This retrospective analysis contradicts the results of 
CHAARTED, but the authors point out that this may be due to 
the larger number of patients with de novo mCNPC/mCSPC 
(n=362) in the low-burden group compared to the low-bur-
den group in the CHAARTED trial (n<160).  

A recent meta-analysis of CHAARTED, GETUG-AFU15, 
and STAMPEDE confirms the benefit of the addition of 
docetaxel to ADT for patients with mCNPC/mCSPC (HR 
0.77, 95% CI 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%.

Abiraterone acetate (1000 mg daily) with prednisone (5 
mg daily) plus ADT is an option for patients with mCNPC 
with at least two of the three: (Gleason score of ≥8, pres-
ence of three or more lesions on bone scan, or presence of 
measurable visceral metastasis) (Level of evidence 1, Strong 
recommendation). 

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

Abiraterone acetate is a prodrug of abiraterone, which is a 
CYP17A1 inhibitor; CYP17A1 is expressed in and is required 
for androgen biosynthesis. Abiraterone acetate, when com-
bined with prednisone, was initially shown to improve sur-
vival in mCRPC, both prior to and after docetaxel treat-
ment.27,28 Two trials, LATITUDE and STAMPEDE, assessed 
the impact of abiraterone in mCNPC/mCSPC.8,29,30 

In 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 patients with mCNPC with at least 
two of three high-risk features (Gleason score of ≥8, presence 
of three or more lesions on bone scan, or presence of mea-
surable visceral metastasis except lymph node metastasis). 
Updated OS data with median followup of 51.8 months 
showed that OS was significantly longer in the abiraterone 
acetate plus prednisone group (median 53.3 months [95% 
CI 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% 
CI 0.56−0.78, p<0·0001). A post-hoc exploratory analysis of 
the impact of disease burden showed that OS was improved 
only in patients with high-volume disease (n=487 in the 
abiraterone acetate plus prednisone and ADT and 468 in the 
ADT only group [HR 0.62, 95% CI 0.52−0.74, p<0.0001]); 
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% CI 
0.47−1.10, p=0.1242).
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In the abiraterone component of the STAMPEDE trial, 
the efficacy of abiraterone acetate and prednisolone was 
assessed in men with mCNPC.29 In this study, 1917 patients 
with mCNPC were enrolled with: newly diagnosed and 
metastatic, node-positive, or high-risk locally advanced 
prostate cancer (with at least two of following: cT3 or 
cT4, a Gleason score of 8−10, or PSA level ≥40 ng/mL) 
or disease that was previously treated with radical surgery 
or radiotherapy and was now relapsing with high-risk fea-
tures (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. Just 
over half of the patients (52%) had metastatic disease, 20% 
had node-positive or node-indeterminate non-metastatic 
disease, and 28% had node-negative, non-metastatic dis-
ease; 95% had newly diagnosed disease. In a subgroup 
analysis, the OS benefit was seen in PCa patients with 
metastatic disease (HR 0.61, 95% CI 0.49–0.75) but not 
patients with non-metastatic high-risk PCa (HR 0.75, 95% 
CI 0.48–1.18).29 The impact of volume tumor burden was 
not reported. 

A recent, unplanned, post-hoc analysis of 759 evaluable 
patients with bone metastases in the STAMPEDE trial were 
reclassified using CHAARTED “high- or low-volume” crite-
rion or LATITUDE  “high- or low-risk” criterion.31 Men with 
mCNPC had OS benefit with the addition of abiraterone 
acetate and prednisone to ADT irrespective of stratification 
for “risk” or “volume.” Using CHAARTED criteria, low-vol-
ume HR was 0.66 (95% CI 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. 

Enzalutamide (160 mg/day) is a treatment option for 
patients with mCNPC/mCSPC regardless of volume of dis-
ease (Level of evidence 1, Strong recommendation). 

Enzalutamide should not be used in combination (concur-
rent use) with docetaxel to treat patients mCNPC/mCSPC 
(Level of evidence 2, Strong recommendation). 

Enzalutamide may be considered in patients with mCSPC 
previously treated with docetaxel chemotherapy (sequential 
use) (Level of evidence 1, Weak recommendation).

Enzalutamide binds to the androgen receptor (AR) and 
inhibits the AR nuclear translocation and interaction with 
DNA. Suppression of the AR with enzalutamide was initially 
shown to improve survival in docetaxel-naive or -treated 

mCRPC.32,33 Two recent studies assessed the role of enzaluta-
mide for patients with mCNPC: ARCHES and ENZAMET.34,35 

The ARCHES trial randomized 1150 patients with mCNPC/
mCSPC to either enzalutamide (160 mg/day) plus ADT or 
placebo plus ADT. The primary endpoint 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 enzaluta-
mide 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 recent final analysis showed improved 
OS in the enzalutamide treatment arm (HR 0.66, 95% CI 
0.53–0.81, p<0.0001).36 Prior docetaxel of up to six cycles 
was allowed, and 18% (205) patients received at least one 
dose of docetaxel prior to randomization; subgroup analysis 
showed that rPFS benefit was seen in both patients who were 
chemotherapy-treated and chemotherapy-naive. Benefit with 
enzalutamide in rPFS and OS was seen regardless of disease 
burden and timing of metastases (de novo vs. metachronous). 

ENZAMET was an open-label clinical trial that random-
ized 1125 patients with mCNPC/mCSPC to receive ADT 
and enzalutamide daily (160 mg) or a non-steroidal anti-
androgen (NSAA; bicalutamide, nilutamide, or flutamide) 
with a primary endpoint of OS. There was an OS benefit in 
the enzalutamide plus ADT arm compared to NSAA (HR 
0.67, 95% CI 0.52–0.86, p=0.002). Kaplan-Meier estimates 
of OS at three years were 80% in the enzalutamide group 
and 72% in the NSAA arm. Unlike ARCHES, concurrent use 
of docetaxel was allowed and decision to treat with chemo-
therapy was at the discretion of the investigator. Use of che-
motherapy 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 a subgroup 
analysis, the benefits of enzalutamide on OS appeared only 
in the group without planned early docetaxel use (concur-
rent docetaxel: HR 0.9, 95% CI 0.62–1.31; no concurrent 
docetaxel: HR 0.8, 95% CI 0.59–1.07). Although the authors 
state that the study is underpowered and data is too imma-
ture to specifically answer whether combination docetaxel 
and enzalutamide is beneficial in mCNPC/mCSPC, these 
results show that this combination should not be used until 
further evidence is shown for its benefits. 

Apalutamide (240 mg) is a treatment option for patients 
with mCNPC/mCSPC regardless of volume of disease (Level 
of evidence 1, Strong recommendation). 

Apalutamide inhibits the AR by preventing its nuclear 
translocation and DNA binding. The first large, random-
ized clinical trial assessing apalutamide in mCNPC/mCSPC 
was the TITAN trial, which randomized 1052 patients with 
mCNPC/mCSPC (any) to receive apalutamide (240 mg once 
daily) plus ADT or ADT alone. As well, 10.7% received 
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previous docetaxel therapy and 37.3% had low-volume dis-
ease. 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 0.48, 95% CI 0.39–0.60, p<0.001). 
Benefit with apalutamide in rPFS was seen regardless of 
prior chemotherapy 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% CI 
0.53–0.79, p<0.0001).37,38 Benefit with apalutamide in rPFS 
and OS was seen regardless of disease burden and timing 
of metastases (de novo vs. metachronous). 

Triplet therapy

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.

Abiraterone acetate plus prednisone in combination with 
ADT and docetaxel is a treatment option for patients with 
mCNPC/mCSPC in high-volume disease (Level of evidence 
1, Strong recommendation). 

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

Recent data from the PEACE-1 trial showed the benefits of 
the combination of ADT plus prednisone plus docetaxel and 
abiraterone acetate compared to docetaxel and ADT.39 In a 
2×2 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). 
SOC 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 without abi-
raterone), the addition of abiraterone improved the median 
OS and reduced the relative risk of death from any cause 
by 25% (adjusted HR for OS 0.75, 95.1% CI 0.59–0.95, 
p=0.017). Using CHAARTED study criteria, 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% CI 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% reduc-
tion 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 radio-

graphic progression or death (adjusted HR 0.58, 99.9% CI 
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.

Darolutamide in combination with ADT and docetaxel is a 
treatment option for patients with mCNPC/mCSPC regard-
less of volume of disease (Level of evidence 1, Strong rec-
ommendation).

The ARASENS trial randomized 1306 patients with 
mCSPC to receive docetaxel and ADT with (n=651) or with-
out (n=655) darolutamide.40 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% CI 58.7–66.7) in 
the darolutamide group and 50.4% (95% CI 46.3–54.6) in 
the placebo group. Although efficacy based on volume of 
disease was not defined, benefits of the addition of darolu-
tamide with docetaxel was seen regardless of metastatic 
stage at initial diagnosis (M1: HR 0.71, 95% CI 0.59–0.85; 
M0: HR 0.61, 95% CI 0.35–1.05). The addition of darolu-
tamide 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 hyperten-
sion (13.7% vs. 9.2%). 

The ARASENS and PEACE-1 trials both show the benefits 
of adding an androgen receptor pathway inhibitor (ARPi) to 
docetaxel in CSPC. The studies show the benefits of triplet 
therapy (ADT, ARPi, 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” treat-
ment option, and various triplet or doublet treatments are 
recommended. 

Both studies show, in subgroup analyses, that there are lim-
ited 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 char-
acteristic, tumor volume based on CHARRTED study criteria,7 
was shown to be important in the PEACE-1 trial; in patients 
with low-volume disease, 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 patients with high-volume disease 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 
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was regardless of stage of diagnosis.40 In summary, although 
volume of disease appears to differentiate survival advantage 
in the PEACE-1 trial, recommendations of triplet therapy 
regardless of volume of disease are made. 

Prevention of osteoporosis

All patients with mCNPC/mCSPC treated with ADT should 
be assessed for fracture risk. All patients treated with ADT 
require vitamin D supplementation (800–1200 IU daily) 
and calcium supplementation (800–1000 mg total intake 
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) (Level of evi-
dence 1, Strong recommendation).

Due to the evolution of combined therapy with ADT to 
treat mCNPC, the survival of patients with de novo PCa is 
increasing and length of time bone is exposed to the effects 
of ADT is also increasing. As such, these patients are at risk 
of significant bone loss, osteoporosis, and fragility fractures. 
Bone loss occurs quickly while on ADT, and within one year, 
patients can lose up to 10% of their bone mineral density 
(BMD).41-43 Patients with mCNPC initiating ADT should have 
baseline BMD measured with dual-energy x-ray absorpti-
ometry (DXA), and  fracture risk calculators, such as FRAX, 
should be used.44 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. 

Patients with mCNPC/mCSPC treated with ADT should 
be encouraged to take vitamin D (1000 IU daily) and have 
a total calcium intake of 800–1000 mg daily. Specific life-
style changes, including smoking cessation, reduction in 
alcohol and caffeine intake, and increase weight-bearing 
exercises, should also be encouraged. If DXA scanning 
shows any evidence of osteopenia (T-score of <-1 and >-2.5) 
or osteoporosis (T-score of <-2.5), men should be started 
on 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).42,43,45 These doses are much lower than those 
needed to prevent skeletal-related events (SREs) in patients 
with mCRPC and, therefore, are associated with significant-
ly reduced side effects; incidences of clinically significant 
hypocalcemia and osteonecrosis of the jaw are rare using 
denosumab or zoledronic acid at these lower doses.46,47

Treatment of oligo-metastatic disease

There is evolving evidence of the role of radiation in asymp-
tomatic distant metastases, especially in low-burden “oligo-
metastatic” disease. Currently, there is limited data with 
which to provide general recommendations; however, a mul-

tidisciplinary approach would provide the best opportunity 
to determine optimal management on a case-by-case basis 
and to consider patient enrollment in ongoing clinical trials. 

Multidisciplinary consultation 

Patients with mCNPC/mCSPC should be assessed in a mul-
tidisciplinary manner whenever possible (Level of evidence 
3, Strong recommendation).

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

Conclusions

The last few years have seen a significant growth of life-
extending therapies for PCa patients that has changed the 
landscape of treatment for mCNPC/mCSPC. All patients with 
mCNPC/mCSPC, regardless of disease volume and whether 
metastases were de novo or metachronous, should be offered 
treatment-intensifying systemic therapy in addition to ADT. 
For those with low-risk/low-volume disease, radiation thera-
py to the prostate should be strongly considered in addition 
to systemic therapy.  

A summary on the recommended treatment for mCNPC/
mCSPC is shown in Figure 1. 

Competing interests: Dr. So has been an advisory board member for AbbVie, Astellas, Bayer, 
Janssen, Merck, and TerSera. 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, 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 



CUAJ • December 2022 • Volume 16, Issue 12E588

So et al

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. 

Prior to original publication, this guideline underwent review by the CUA Guidelines Committee, CUA 
members at large, and the CUA Executive Board. Updates were approved by the CUA Guidelines 
Committee and CUA Executive Board.

References 

1. Committee CCSA. Canadian Cancer Statistics 2018. Canadian Cancer Society. 2019.
2. Glass TR, Tangen CM, Crawford ED, et al. Metastatic carcinoma of the prostate: Identifying prognos-

tic groups using recursive partitioning. J Urol 2003;169:164-9. https://doi.org/10.1016/S0022-
5347(05)64059-1

3. Frees S, Akamatsu S, Bidnur S, et al. The impact of time to metastasis on overall survival in patients 
with prostate cancer. World J Urol 2018;36:1039-46. https://doi.org/10.1007/s00345-018-2236-4

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

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

6. Bubendorf L, Schopfer A, Wagner U, et al. Metastatic patterns of prostate cancer: An autopsy study of 
1589 patients. Hum Pathol 2000;31:578-83. https://doi.org/10.1053/hp.2000.6698

7. Sweeney CJ, 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, et al. Abiraterone acetate plus prednisone in patients with newly diagnosed 
high-risk metastatic 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/
S1470-2045(19)30082-8

9. Iacovelli R, Ciccarese C, Schinzari G, et al. Going towards a precise definition of the therapeutic manage-
ment 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. Nair B, Wilt T, MacDonald R, et al Early vs. deferred androgen suppression in the treatment of advanced 
prostatic cancer. Cochrane Database Syst Rev 2002(1):CD003506.

Low-risk/volume disease High-risk/volume disease

ADT (SOC)
+

Apalutamide
Enzalutamide
Abiraterone

Docetaxel + Darolutamide*

Radiotherapy to 
the primary

ADT (SOC)
+

Abiraterone
Apalutamide
Enzalutamide

Docetaxel
Docetaxel + Darolutamide*
Docetaxel + Abiraterone*

*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.

High-risk definition (from LATITUDE): At least 2 of the following:
• ≥3 bone metastases
• Visceral metastases
• Gleason score ≥8

High-volume definition (from CHAARTED): At least 1 of the following:
• ≥4 bone lesions with ≥1 beyond the vertebral bodies and pelvis
• Visceral metastases

±

Figure 1. Summary of treatment for metastatic castration-naive and castration-sensitive prostate cancer. ADT: androgen deprivation therapy; SOC: 
standard of care,



CUAJ • December 2022 • Volume 16, Issue 12 E589

Guideline: mCNPC & mCSPC

11. Kunath F, Goebell PJ, Wullich B, et al. Timing of androgen deprivation monotherapy and combined treat-
ments in castration-sensitive and castration-resistant prostate cancer: A narrative review. World J Urol 
2020;38:601-11. https://doi.org/10.1007/s00345-019-02704-y

12. Niraula S, Le LW, Tannock IF. Treatment of prostate cancer with intermittent versus continuous 
androgen deprivation: A systematic review of randomized trials. J Clin Oncol 2013;31:2029-36. 
https://doi.org/10.1200/JCO.2012.46.5492

13. Aagaard K, Ma J, Antony KM, et al. The placenta harbors a unique microbiome. Sci Translat Med 
2014;6:237ra65. https://doi.org/10.1126/scitranslmed.3008599

14. 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/PPO.0000000000000430

15. Parker CC, James ND, Brawley CD, Ali A, et al. Radiotherapy to the primary tumor for newly diagnosed, 
metastatic prostate cancer (STAMPEDE): A randomized, controlled, phase 3 trial. Lancet 2018;392:2353-
66. https://doi.org/10.1016/S0140-6736(18)32486-3

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

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

18. Rexer H. [Metastatic, hormone-naive prostate cancer interventional study: Multicenter, prospective, ran-
domized 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.org/10.1007/s00120-015-4020-z

19. Connor MJ, Shah TT, Smigielska K, et al. Additional treatments to the local tumor for metastatic pros-
tate cancer — assessment of novel treatment algorithms (IP2-ATLANTA): Protocol for a multicenter, 
phase 2, randomized controlled trial. BMJ Open 2021;11:e042953. https://doi.org/10.1136/
bmjopen-2020-042953

20. 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.org/10.1056/NEJMoa040720

21. 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, multi-
stage, platform, randomized controlled trial. Lancet 2016;387:1163-77. https://doi.org/10.1016/
S0140-6736(15)01037-5

22. Gravis G, 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/S1470-2045(12)70560-0

23. Kyriakopoulos CE, Chen YH, Carducci MA, et al. Chemohormonal therapy in metastatic hormone-sensitive 
prostate cancer: Long-term survival analysis of the randomized phase 3 E3805 CHAARTED trial. J Clin 
Oncol 2018;36:1080-7. https://doi.org/10.1200/JCO.2017.75.3657

24. Gravis G, Boher JM, Joly F, et al. Androgen deprivation therapy (ADT) plus docetaxel vs. ADT alone in 
metastatic non-castrate prostate cancer: Impact of metastatic 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/j.
eururo.2015.11.005

25. Gravis G, Boher JM, Chen YH, et al. Burden of metastatic castrate-naive prostate cancer patients to identify 
men more likely to benefit from early docetaxel: Further analyses of CHAARTED and GETUG-AFU15 studies. 
Eur Urol 2018;73:847-55. https://doi.org/10.1016/j.eururo.2018.02.001

26. Clarke NW, Ali A, Ingleby FC, et al. Addition of docetaxel to hormonal therapy in low- and high-burden 
metastatic hormone sensitive prostate cancer: Long-term survival results from the STAMPEDE trial. Ann 
Oncol 2019;30:1992-2003. https://doi.org/10.1093/annonc/mdz396

27. Ryan CJ, Smith MR, Fizazi K, et al. Abiraterone acetate plus prednisone vs. placebo plus prednisone 
in chemotherapy-naive men with metastatic 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

28. 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/NEJMoa1014618

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

30. 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/NEJMoa1704174

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

32. Beer TM, Armstrong AJ, Rathkopf DE, et al. Enzalutamide in metastatic prostate cancer before chemo-
therapy. N Engl J Med 2014;371:424-33. https://doi.org/10.1056/NEJMoa1405095

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

34. Davis ID, Martin AJ, Stockler MR, et al. Enzalutamide with standard first-line therapy in metastatic prostate 
cancer. N Engl J Med 2019;381:121-31. https://doi.org/10.1056/NEJMoa1903835

35. Armstrong AJ, Iguchi T, Azad A, et al. Overall survival (OS) in patients (pts) with metastatic hormone-
sensitive prostate cancer (mHSPC) treated with enzalutamide (ENZA) + androgen deprivation therapy 
(ADT) by high or low disease volume and progression to mHSPC (M0 at diagnosis) or de novo mHSPC 
(M1 at diagnosis): Post hoc analysis of the phase 3 ARCHES trial. J Clin Oncol 2022;40:115. 
https://doi.org/10.1200/JCO.2022.40.6_suppl.115

36. Armstrong AJ, Shore ND, Szmulewitz RZ, et al. Efficacy of enzalutamide plus androgen deprivation therapy 
in metastatic hormone-sensitive prostate cancer by pattern of metastatic spread: ARCHES post-hoc analyses. 
J Urol 2021;205:1361-71. https://doi.org/10.1097/JU.0000000000001568

37. 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/NEJMoa1903307

38. Chi KN, Chowdhury S, Bjartell A, et al. Apalutamide in patients with metastatic castration-sensitive 
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/JCO.20.03488

39. 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 2 x 2 factorial design. Lancet 2022. [Epub ahead of print]. 
https://doi.org/10.1016/S0140-6736(22)00367-1

40. Smith MR, Hussain M, Saad F, et al. Darolutamide and survival in metastatic, hormone-sensitive prostate 
cancer. N Engl J Med 2022;386:1132-42. https://doi.org/10.1056/NEJMoa2119115

41. Eriksson 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 

42. 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 nonmetastatic prostate cancer. J Urol 2003;169:2008-
12. https://doi.org/10.1097/01.ju.0000063820.94994.95

43. 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 Intern Med 
2007;146:416-24. https://doi.org/10.7326/0003-4819-146-6-200703200-00006

44. Egerdie B, Saad 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

45. 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.org/10.1056/NEJMoa0809003

46. Bone HG, Wagman RB, Brandi ML, et al. 10 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/S2213-8587(17)30138-9

47. Bai H, 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.org/10.1177/0300060513480917

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


