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androgen-deprivation therapy (ADT) plus systemic ther-
apy docetaxel. There have also been previous trials sup-
porting the addition of an androgen-receptor pathway 
inhibitor like abiraterone [4], enzalutamide [5] or apalu-
tamide [6] to ADT. Triple therapy with ADT, docetaxel 
and the above-mentioned androgen-receptor pathway 
inhibitors had also been investigated, with varying results 
[7, 8].

The study
Darolutamide is a novel drug which has been shown to 
have significant benefits to survival rates in non-meta-
static, castrate-resistant prostate cancer. Combinations 
with ADT were improved survival rates in comparison 
to ADT alone [9]. Through a randomised, double-blind, 
placebo-controlled trial, Smith et al. compared the sur-
vival rates of standard therapy of ADT plus docetaxel, 
with the addition of androgen-receptor pathway inhibi-
tor darolutamide to the two drugs. The results were pub-
lished in The New England Journal of Medicine in March 
2022 [10].

The clinical problem
Prostate cancer is a common diagnosis, and its preva-
lence is expected to increase as the population ages. The 
disease is also the sixth leading cause of death amongst 
men [1]. This is despite having significant advances in 
treatment of prostate cancer in the recent years, with 
development of new therapies and drugs approved for 
treatment of metastatic prostate cancer. Current guide-
lines by European Association of Urology (EAU) [2] 
and American Urological Association (AUA) [3] rec-
ommend offering all patients with metastatic hormone 
sensitive prostate cancer (mHSPC) a combination of 
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Abstract
The ARASENS trial recruited 1306 men with metastatic hormone sensitive prostate cancer. It investigated the effect 
of androgen deprivation therapy (ADT) and systemic therapy docetaxel in combination with a third novel drug 
– daralutamide, compared with placebo on overall survival. Triple therapy with ADT, docetaxel and darolutamide 
resulted in improved overall survival rates as compared with ADT, docetaxel and placebo (HR 0.68; 95% CI, 0.57–
0.80; p < 0.001). The side effect profile for both treatments was similar. This randomised, double blinded, placebo 
controlled study, was assessed to have a low risk of bias using the Cochrane Risk of Bias 2 tool.

Keywords  Prostate cancer, Daralutamide, Metastatic, Survival

Seminal Papers in Urology: Darolutamide 
and survival in metastatic, hormone-sensitive 
prostate cancer
Claris Oh1 and Michael O’Callaghan1,2,3*

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12894-024-01507-7&domain=pdf&date_stamp=2024-6-29


Page 2 of 3Oh and O’Callaghan BMC Urology          (2024) 24:135 

Adult patients above the age of 18, with confirmed 
prostate cancer through histology or cytology and radio-
logically proven metastasis were eligible to enter the 
trial. Other inclusion criteria included having an Eastern 
Cooperative Oncology Group status of 0 to 1.

The primary outcome measure of overall survival was 
defined as the duration from time of randomisation to 
time of death, regardless of cause. Secondary outcome 
measures included time to progression of disease to 
being castrate resistant or initiation of systemic chemo-
therapy, as well as less subjective outcomes such as wors-
ening symptoms measured through pain scores.

All patients recruited in the study underwent ADT or 
orchidectomy within 12 weeks before randomisation, and 
also had received six cycles of docetaxel. Patients also 
received doses of oral steroids to prevent hypersensitiv-
ity reactions and fluid retention according to clinician 
discretion.

Randomisation to receiving either darolutamide or pla-
cebo was in a 1:1 ratio, and was adjusted for metastasis 
stage according to the TNM system and serum levels of 
ALP. This was conducted by separate personnel, through 
a computer-generated randomisation list. The study 
aimed for 90% power to detect a 25% decrease in risk of 
death in the darolutamide group versus placebo group, 
and achieved this by recruiting total of 1306 patients 
across multiple sites in multiple countries. Patients were 
assessed based on the treatment they received.

There was equal distribution of the baseline charac-
teristics between the two study groups which suggests 
that randomisation was implemented well. Only one and 
three patients were excluded from full analysis and safety 
analysis set respectively.

Summary of findings
There was a 32.5% reduction in risk of death for patients 
who received darolutamide as compared to those who 
received placebo, representing a significant improvement 
in overall survival (hazard ratio, 0.68; 95% confidence 
interval [CI], 0.57 to 0.80; P < 0.001). Overall survival rate 
at four years was 62.7% in the darolutamide group and 
50.4% in placebo group. The patients who were allocated 
to receive darolutamide with ADT and docetaxel also 
performed better in secondary outcomes than those in 
the placebo group.

Adverse event rate was similar in the two groups, with 
the most commonly reported being alopecia, followed 
by neutropenia, fatigue and anaemiaIn the darolutamide 
group 13.5% of patients with adverse event led to their 
discontinuation of the drug and only 10.5% in placebo 
group.

Assessment of evidence
The ARASENS phase 3 trial discussed in this paper is a 
large, multicentre, international study involving 23 coun-
tries and spanning five continents. There is good repre-
sentation of not only race and cultures but also a wide 
range of healthcare systems.

There was a low risk of bias with appropriate steps 
taken to ensure adequate blinding of the patients, inves-
tigators and sponsors. Patients were analysed under their 
Intention to Treat groups and there were minimal miss-
ing data to affect the study results significantly. Accord-
ing to the Cochrane risk-of-bias assessment [11], the 
study has a low risk of bias in all domains. Although it 
should be acknowledged that the study was sponsored by 
Bayer and Orion Pharm, which might represent a poten-
tial risk for bias. The sponsors were involved in data anal-
ysis, interpretation, authorship and manuscript writing.

Future research
Future efforts could be directed to comparing the over-
all survival rates between having double therapy darolu-
tamide and ADT versus ADT and docetaxel. Given that 
most of the adverse effects reported in this study are well 
known side effects from docetaxel, patients could poten-
tially benefit from a reduction in the number of chemo-
therapy drugs they receive.

The trial could also be expanded to include patients 
of poor ECOG scores. This additional data is likely to 
become available in real world evidence studies (noting 
the non-randomised nature of this study type) and will 
be useful in assessing the generalisability of the study 
results. In addition, comparing adverse effects with alter-
native second generation androgen receptor inhibitors 
will be important, particularly in the context of similar 
efficacy [12].

ADT treatment of prostate cancer patients is becom-
ing increasingly complex. This study demonstrates that 
darolutamide is beneficial in the setting of metastatic 
disease, and adds to data showing a benefit to men with 
non-metastatic castrate resistant disease [13]. These two 
patient settings are common targets for second genera-
tion androgen deprivation medications. To date, ADT 
monotherapy treatment of low risk and intermediate dis-
ease has not been demonstrated beneficial, and has lim-
ited application in high risk settings. Increasing focus on 
accurate diagnostic staging, stratification and medication 
combinations particularly minimising adverse events will 
likely characterise this field in the near term.
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