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Metastatic prostate cancer, which presents as either de novo 
(4–5% of cases) or as a recurrence following definitive 
therapy for localized disease, has historically been treated 
with androgen deprivation therapy (ADT) alone. Although 
90% of men initially respond to ADT, almost all eventually 
become castration-resistant and develop progression of 
their disease. Over the past several years, several landmark 
randomized clinical trials have led to the use of docetaxel, 
a taxane chemotherapy administered intravenously every  
3 weeks for 6 cycles, or abiraterone, an orally administered 
inhibitor of CYP17A1 given together with a low-dose 
glucocorticoid, in combination with ADT as standard 
of care among men with metastatic castration-sensitive 
prostate cancer (mCSPC) (1-4). The median overall survival 
with these therapies is upwards of 53 months, depending 
on the disease stage, extent, and burden of the study 
population.

Apalutamide, an oral androgen receptor (AR) antagonist 
significantly more potent than first-generation anti-
androgens such as bicalutamide, prevents AR nuclear 
translocation, DNA binding, and transcription of 
downstream elements (5). In 2018, the SPARTAN trial 
demonstrated an improvement in median metastasis-
free survival among men with high-risk non-metastatic 
castration-resistant prostate cancer compared to placebo 
(40.5 vs. 16.2 months) with no detriment to health-
related quality of life (HRQoL) (6,7). Enzalutamide and 
darolutamide, both in the same class of next-generation 
anti-androgens, have also demonstrated clinical benefit 

in men with high-risk non-metastatic castration-resistant 
prostate cancer (8,9).

At this year’s American Society of Clinical Oncology 
Annual Meeting and in the May issue of the New England 
Journal of Medicine, Chi et al., reported the results of a planned 
interim analysis of the TITAN (Targeted Investigational 
Treatment Analysis of Novel Anti-androgen) trial, a 
randomized, double-blind, placebo-controlled, international 
study in which apalutamide administered at a dose of 240 
mg per day in combination with ADT was associated with 
an improvement in overall survival compared to ADT alone 
among men with recently diagnosed mCSPC (82.4% alive 
at 24 months vs. 73.5%, respectively, hazard ratio for death, 
0.67) (10). The trial was designed by the sponsor, Janssen 
Research and Development, with investigator input, and 
randomized 1,052 men to apalutamide or placebo. The 
experimental arm reported more rashes, fatigue, fractures, 
and hypothyroidism; however, rates of serious adverse events 
were similar in both groups. Patient-reported outcomes using 
FACT-P were also reported, with no significant difference in 
HRQoL. An overall survival benefit was maintained across 
all reported subgroups, including those who had received 
prior docetaxel (11% of patients) and those with high-volume 
disease (63% of patients), defined as presence of visceral 
metastases and at least one bone lesion, or at least four bone 
lesions with at least one outside the axial skeleton.

What can we learn from the TITAN study? It seems 
clear that apalutamide is active in mCSPC, and given the 
robust results observed it, we now can add apalutamide 
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to the armamentarium of life-prolonging therapies for 
men with mCSPC. However, we again find ourselves in a 
privileged dilemma of choosing among multiple effective 
drugs: docetaxel, abiraterone, apalutamide, enzalutamide 
[given the positive results of the simultaneously published 
ENZAMET trial (11)], and likely darolutamide. All of 
the phase III trials investigating these agents in mCSPC 
have shown similar hazard ratios for death, and except 
for abiraterone and docetaxel, none have been compared 
head-to-head, meaning there is no direct evidence that 
one is superior to another. Indeed, the only head-to-head, 
randomized, prospective comparison was reported in the 
multi-arm, multi-stage STAMPEDE trial, in which no 
difference in overall survival or other important outcomes 
such as symptomatic skeletal events was found when 
comparing men with mCSPC treated with abiraterone 
to those treated with docetaxel (12). Therefore, selection 
among these drugs should be based on patient-centered 
and broader economic considerations, i.e., duration of 
treatment (a relatively short 18 weeks for docetaxel versus 
indefinitely for the hormonal agents), toxicity profiles, and 
cost-effectiveness based on quality-adjusted life years. The 
first discriminating branch point should be whether to 
administer chemotherapy versus further androgen blockade 
based on disease volume and patient comorbidities and 

functional status, and then by toxicity and cost (Table 1)  
(1-4,10,11,13-16). 

Many questions surrounding the optimal treatment of 
men with mCSPC remain. Further intensification of therapy 
by adding either chemotherapy or a second next-generation 
anti-androgen to the backbone of ADT + anti-androgen 
is being studied, though we know that adding docetaxel to 
enzalutamide + ADT did not improve survival in an interim 
analysis of ENZAMET (11). Similarly, the combination 
of enzalutamide with abiraterone/prednisone was no  
more effective than enzalutamide alone in men with 
mCRPC (17), and it remains to be seen if combining these 
classes of agents in the mCSPC setting will have activity. 
Further studies (PEACE-1, ARCHES, and ARASENS) 
will better clarify the role of these novel agents in the 
mCSPC setting (Table 2). How localized treatment of 
the prostate tumor, e.g., low-dose radiotherapy to the 
primary tumor for men with low-volume, newly diagnosed 
mCSPC in STAMPEDE (18), or localized radiotherapy 
for oligometastases will fit into the current paradigm 
remains unclear. And of course, optimal sequencing of these 
therapies remains unknown. In terms of patient selection, 
investigation of biomarkers such as ARv7 splice variants, 
circulating tumor cells and cell-free DNA, gene expression 
profiles, and mutations in DNA damage repair genes in the 

Table 1 Comparison of systemic therapies shown to improve overall survival when added to ADT among men with mCSPC

Characteristic Docetaxel Abiraterone Apalutamide Enzalutamide

Study CHAARTED (1)
STAMPEDE (2) 

LATITUDE (3)
STAMPEDE (4) 

TITAN (10) ENZAMET (11)

Population High-volume 
metastatic†‡

Metastatic Metastatic Metastatic

Duration of treatment 18 weeks Indefinite, median  
33 mo

Indefinite, median
>36 mo

Indefinite, median >48 mo

Clinically important 
toxicities

Febrile neutropenia, 
alopecia, peripheral 
neuropathy

Arrhythmias, 
hypertension, 
hypokalemia

Fatigue, fractures, 
hypothyroidism, rash

Cognitive dysfunction, fatigue, 
seizures, syncope 

Corticosteroids Yes Yes No No

HRQoL Improved§ Improved (13) Preserved To be reported

Incremental cost-
effectiveness ratio (14)

$34,723 $295,212¶ To be reported To be reported

†, STAMPEDE included patients with not only metastatic disease, but also locally advanced disease, high-risk non-metastatic disease, and high-
risk relapse after primary treatment; ‡, high volume per CHAARTED presence of visceral metastases and/or at least four bone lesions with at 
least one lesion outside of the vertebral column and/or pelvis; §, HRQoL was worse at 3 months, but better at 12 months (15); ¶, assumes full 
dose of 1,000 mg branded abiraterone daily. Abiraterone in generic form has been approved by the Food and Drug Administration, and 
250 mg with a low-fat meal has been shown to be non-inferior to full dose in metastatic castration-resistant prostate cancer based on 
PSA response in a small study (16). ADT, androgen deprivation therapy; mCSPC, metastatic castration-sensitive prostate cancer. 
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prediction of response to these therapies, as well as front-
line PARP inhibitors and platinum-based chemotherapy, is 
underway. Additionally, the increasing use of highly sensitive 
PSMA-PET scans will upstage many patients deemed to 
have non-metastatic disease by conventional imaging. It 
is unknown whether outcomes for these upstaged patients 
treated with novel hormone therapies and/or chemotherapy 
differ from those with objective metastases by conventional 
scans, and investigators should consider the risks of over-
treatment for these patients in future studies.

As the armamentarium of both localized and systemic 
therapies for men with mCSPC continues to expand in 
this exciting, evolving landscape, issues of equitable access 
to treatment, and of cost-effective, high-value care must 
be addressed. For example, the cost of next-generation 
hormone therapies can range from several thousands of 
dollars per month for generic abiraterone acetate in the 
United States, to up to $12,000 per month for branded 
enzalutamide (Xtandi) and apalutamide (Erleada). And with 
multiple studies demonstrating survival benefits associated 
with earlier treatment, a number of questions arise as 
patients live longer. Is the increased risk of longer-term 
toxicity worth the gain in survival? How can we support 
our patients to maintain HRQoL? How can our health care 

system pay for increasingly expensive medications?
It is crucial to effectively deliver and further investigate 

individual and system-level interventions that mitigate 
factors that decrease HRQoL, such as the side effects of 
ADT and other systemic therapies, urinary and sexual 
dysfunction, skeletal related events, and financial toxicity. 
Multidisciplinary teams that address the wide spectrum of 
symptoms suffered by patients must be formed. Broadening 
the definition of prostate cancer survivorship to include 
long-term survivors of metastatic prostate cancer, increasing 
the use of patient reported outcomes (PROs), and focusing 
on HRQoL are imperative in addressing the medical and 
psychologic needs of this growing population of survivors, 
and should be taken into account as more life-prolonging 
therapies become available to men with mCSPC.
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Table 2 Comparison of ongoing clinical trials investigating systemic therapies for men with mCSPC

Study (NCT 
number)

N
Primary 
completion 
date

Experimental arm
(with ADT)

Control arm 
(with ADT)

Docetaxel use
Stratified by 
docetaxel use

Primary 
endpoint

Hazard 
ratio for 
endpoint

ARCHES 
(02677896)

1,150 2018 Enzalutamide Placebo Up to 6 cycles 
allowed

Yes rPFS 0.39

PEACE 1 
(01957436)

1,173 2019 Docetaxel with 
abiraterone, RT, or 
both

Docetaxel Required NA OS/PFS NA

ENZAMET 
(02446405)

1,125 2020 Enzalutamide Anti-
androgen

Up to 6 cycles 
allowed

Yes OS 0.67

TITAN  
(02489318)

1,052 2020 Apalutamide Placebo Up to 6 cycles 
allowed

Yes OS/rPFS 0.67/0.48

PROSTRATEGY 
(03879122)

135 2021 Docetaxel with 
nivolumab +/− 
ipilimumab

Docetaxel Required NA OS NA

ARASENS 
(02799602)

1,303 2022 Darolutamide + 
docetaxel

Docetaxel Required NA OS NA

SWOG 1216 
(01809691)

1,313 2022 Orteronel Bicalutamide Prohibited NA OS NA

mCSPC, metastatic castration-sensitive prostate cancer; ADT, androgen deprivation therapy; rPFS, radiographic progression-free survival; 
OS, overall survival.
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