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Abstract 
Background:  In the ARASENS trial (NCT02799602), darolutamide in combination with androgen-deprivation therapy (ADT) and docetaxel signifi-
cantly reduced the risk of death by 32.5% (HR, 0.68; 95% CI, 0.57-0.80; P < .0001) compared with placebo plus ADT with docetaxel in patients 
with metastatic hormone-sensitive prostate cancer (mHSPC). We present efficacy and safety of darolutamide versus placebo in Black patients 
from ARASENS.
Patients and Methods:  Patients with mHSPC were randomized 1:1 to darolutamide 600 mg or placebo twice daily in combination with ADT 
and docetaxel. The primary endpoint was overall survival. Key secondary endpoints included time to castration-resistant prostate cancer (CRPC) 
and safety.
Results:  In ARASENS, 54 Black patients received darolutamide (n = 26) or placebo (n = 28) plus ADT and docetaxel. In Black patients, 
overall survival favored darolutamide versus placebo (median, not reached vs. 38.7 months; stratified HR, 0.41; 95% CI, 0.17-1.02), with 
4-year survival rates of 62% versus 41%. The darolutamide group also had longer time to CRPC compared with the placebo group (median, 
not reached vs .12.6 months; HR, 0.09; 95% CI, 0.02-0.30). The safety profile of darolutamide in Black patients was consistent with that 
observed for the overall ARASENS population (grade 3/4 treatment-emergent adverse events, TEAEs: 61.5% vs. 66.1%; serious TEAEs: 
42.3% vs. 44.8%).
Conclusion:  In this small population of Black patients with mHSPC from the ARASENS trial, darolutamide was associated with an improvement 
in survival and time to CRPC and was well tolerated. Efficacy and safety findings in Black patients were consistent with the overall ARASENS 
population.
Key words: androgen receptor inhibitor; darolutamide; metastatic hormone-sensitive prostate cancer; Black; survival analyses; safety.

Implications for Practice
Prostate cancer that has spread to other parts of the body and can be treated with hormonal therapy, including androgen-deprivation therapy 
(ADT), is called metastatic hormone-sensitive prostate cancer (mHSPC). Based on results of the phase III ARASENS study, darolutamide 
is an approved treatment for mHSPC when used in combination with ADT and docetaxel (chemotherapy). This report provides information 
on the effect of darolutamide, ADT, and docetaxel in the 54 Black patients in ARASENS. In these patients, darolutamide was well tolerated 
and lowered the risks of patients dying and their cancer progressing. These results are consistent with the overall ARASENS population.
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Introduction
Globally, prostate cancer is the second most common malig-
nancy behind lung cancer in men and ranks first in incidence 
among men in the United States.1,2 Black people are dispro-
portionately affected by prostate cancer, with higher incidence 
and mortality rates versus other racial/ethnic groups. These 
higher rates have been attributed to multiple factors including 
longstanding inequalities in wealth leading to differences in 
risk factor exposure, access to healthcare, and equitable can-
cer prevention, screening, and treatment.2 White participants 
are disproportionately represented in genomic databases, 
resulting in higher rates of genomically aggressive cancer 
observed among Black men with prostate cancer.2,3 Data from 
the Surveillance, Epidemiology, and End Results (SEER) data-
base and the Veterans Affairs healthcare system, primarily in 
patients with non-metastatic disease, suggest that when dis-
parities in access to care and known prognostic factors are 
controlled, outcomes are similar between Black patients and 
their White counterparts.4-6 However, data on outcomes in 
Black patients with metastatic prostate cancer are scarce.7

Metastatic prostate cancer has a 5-year survival rate of 
approximately 30% compared with >99% for localized and 
regional disease,2 highlighting a need for treatments to pro-
long survival, and delay disease progression in patients with 
metastatic disease. For patients with metastatic hormone- 
sensitive prostate cancer (mHSPC), clinical outcomes have 
improved with the combination of androgen-deprivation 
therapy (ADT) plus an androgen receptor pathway inhibi-
tor and/or docetaxel.8-13 However, limited data are available 
for Black participants from these clinical trials.7 Results of 
the CHAARTED trial comparing ADT alone or in com-
bination with docetaxel in patients with mHSPC showed 
shorter median survival among Black patients (n = 76) ver-
sus White non-Hispanic patients (n = 595) receiving ADT 
alone (34.1 vs. 45.2 months) and similar survival between 
these racial groups receiving combination therapy (57.6 
vs. 58.1 months).14 Pooled analyses of phase III trials eval-
uating docetaxel and prednisone regimens for metastatic 
castration-resistant prostate cancer (mCRPC) indicated 
approximately 6% of patients were Black and showed simi-
lar outcomes in this group compared with White patients.7,15

Darolutamide, a structurally distinct and highly potent 
androgen receptor inhibitor, has demonstrated low blood-
brain barrier penetration and a limited potential for clin-
ically relevant drug-drug interactions.16,17 In the phase III 
ARASENS trial in patients with mHSPC, darolutamide in 
combination with ADT and docetaxel significantly reduced 
the risk of death by 32.5% (hazard ratio, HR, 0.68; 95% 
CI, 0.57-0.80; P < .0001) and significantly delayed onset of 
castration-resistant prostate cancer (CRPC) (HR, 0.36; 95% 
CI, 0.30-0.42; P < .001) versus ADT and docetaxel alone.13 
Incidences of treatment-emergent adverse events (TEAEs) 
were similar in the 2 treatment groups and incidences of the 
most common TEAEs were highest during the overlapping 
docetaxel treatment period and progressively decreased there-
after. We present efficacy and safety results for the subgroup 
of Black patients from ARASENS.

Patients and Methods
Trial Design and Patients
ARASENS was a randomized, double-blind, placebo- 
controlled, phase III trial of darolutamide versus placebo 

in combination with ADT and docetaxel in patients with 
mHSPC. Patients were randomized into the trial between 
2016 and 2018 at 286 centers in 23 countries worldwide, 
and trial data readout occurred in 2021. Details of the trial 
design and methodology and CONSORT flow diagram of 
patient disposition have been published (Supplementary Fig. 
S1).13

The trial protocol was approved by the institutional review 
board at each participating center. The trial was conducted in 
accordance with the principles of the Declaration of Helsinki 
and the International Council for Harmonisation Good 
Clinical Practice guidelines. Written informed consent was 
provided by all patients.

Adult patients were required to have mHSPC with metas-
tases beyond regional lymph nodes only detected on bone 
scanning, contrast-enhanced computed tomography, or mag-
netic resonance imaging. Patients had an Eastern Cooperative 
Oncology Group (ECOG) performance status of 0 or 1 and 
were considered candidates for treatment with ADT and 
docetaxel in the opinion of the investigator. Patients were 
excluded if they had received prior therapy with ADT more 
than 12 weeks before randomization, radiotherapy within 
2 weeks of randomization, or second-generation androgen 
receptor pathway inhibitors, chemotherapy, or immunother-
apy for prostate cancer before randomization.

All patients received standard ADT (or underwent orchi-
ectomy) within 12 weeks of randomization and docetaxel 
within 6 weeks after randomization as previously described.13 
Patients were equally randomized to darolutamide 600 mg 
twice daily or placebo, with stratification based on extent 
of metastasis (M1a: nonregional lymph nodes only, M1b: 
bone metastases with or without lymph node metastases, 
or M1c: visceral metastases with or without lymph node or 
bone metastases) and alkaline phosphatase level based on the 
upper level of normal (<ULN vs. ≥ULN). Prespecified sub-
group analyses included patients with de novo and recurrent 
disease. Treatment was continued until symptomatic disease 
progression, a change in chemotherapy, unacceptable toxicity, 
decision by patient or physician, death, or nonadherence.

Endpoints
Patients were assessed every 12 weeks for evidence of disease 
progression and treatment-emergent adverse events (TEAEs). 
Overall survival was the primary endpoint and time to 
CRPC was the first of several secondary endpoints analyzed 
hierarchically. Safety was assessed as TEAEs that occurred 
during treatment, including those commonly associated with 
androgen receptor pathway inhibitors (fatigue, vasodila-
tion/flushing, hypertension, diabetes/hyperglycemia, cardiac 
disorders, fall, depressed mood disorders, rash, fracture, 
decreased weight, mental impairment, and breast disorders/
gynecomastia).

Statistical Analyses
Patient demographics, baseline characteristics, and TEAEs are 
reported descriptively for the subgroup of Black patients. The 
exposure-adjusted incidence rate (EAIR) of TEAEs is defined 
as the number of patients with a given TEAE divided by the 
treatment duration (in years) of all patients in the respective 
subgroup, expressed in 100 patient-years (PY).

Overall survival and time to CPRC for this subgroup were 
analyzed post hoc using Kaplan-Meier estimates to compute 
medians and 95% CIs. A Cox regression model, stratified by 
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extent of disease and alkaline phosphatase (<ULN vs. ≥ULN), 
was used to calculate HRs and 95% CIs for comparison 
between treatment arms.

Results
Patients
Of 1305 patients in the overall ARASENS trial population, 
54 were Black, of which 26 received darolutamide and 28 
received placebo. Black patients represented 14.8% (36/244) 
of those enrolled in North America, 0.2% (1/473) from the 
Asia-Pacific region, and 2.9% (17/588) from the rest of the 
world. Demographics and baseline clinical characteristics of 
the Black subgroup were generally similar compared with 
the overall population, except that a greater proportion of 
Black patients were younger than 65 years of age (57.4% vs. 
36.6%), had an ECOG performance status of 1 (37.0% vs. 
28.7%), and had recurrent disease (24.1% vs. 12.9%; Table 1).  
Median prostate-specific antigen levels at baseline were simi-
lar in Black patients compared with all patients (35.9 vs. 27.6 

μg/L), but alkaline phosphatase levels were lower in Black 
patients (109.5 vs. 143.0 U/L).

Median treatment duration was longer for darolutamide 
versus placebo among Black patients (29.6 vs. 12.4 months) 
and in the overall population (41.0 vs. 16.7 months), 
although treatment durations were longer in the overall pop-
ulation.13 Six cycles of docetaxel treatment were completed 
by similar proportions of patients in the darolutamide (77%) 
and placebo (75%) groups, which were slightly lower than 
rates observed in the overall population (87.6% and 85.5%, 
respectively).13

Efficacy
In Black patients, overall survival favored darolutamide 
in combination with ADT and docetaxel versus ADT and 
docetaxel alone, with a stratified hazard ratio of 0.41 (95% 
CI, 0.17-1.02; Fig. 1A). Median survival was not reached in 
the darolutamide group and was 38.7 months in the placebo 
group. Four-year survival rates were 62% for Black patients 
receiving darolutamide versus 41% for those receiving 

Table 1. Patient demographics and clinical characteristics at baseline.

Characteristic at baseline Black subgroup Overall populationa

Darolutamide + ADT +  
docetaxel
 (n = 26)

Placebo + ADT +  
docetaxel
 (n = 28)

Darolutamide + ADT +  
docetaxel
 (n = 651)

Placebo + ADT +  
docetaxe
 (n = 654a)

Age, median (range), yr 63.5 (52-84) 63 (47-82) 67 (41-89) 67 (42-86)

Age group, n (%)

 � <65 yr 15 (57.7) 16 (57.1) 243 (37.3) 234 (35.8)

 � 65-74 yr 9 (34.6) 11 (39.3) 303 (46.5) 306 (46.8)

 � ≥75 yr 2 (7.7) 1 (3.6) 105 (16.1) 114 (17.4)

ECOG performance status, n (%)

 � 0 15 (57.7) 19 (67.9) 466 (71.6) 462 (70.6)

 � 1 11 (42.3) 9 (32.1) 185 (28.4) 190 (29.1)

Gleason score at initial diagnosis, n (%)

 � <8 6 (23.1) 5 (17.9) 122 (18.7) 118 (18.0)

 � ≥8 19 (73.1) 21 (75.0) 505 (77.6) 516 (78.9)

 � Missing 1 (3.8) 2 (7.1) 24 (3.7) 20 (3.1)

Metastatic stage at initial diagnosis, n (%)

 � De novo 20 (76.9) 20 (71.4) 558 (85.7) 566 (86.5)

 � Recurrent 5 (19.2) 8 (28.6) 86 (13.2) 82 (12.5)

 � Distant metastasis not assessed 1 (3.8) 0 7 (1.1) 6 (0.9)

Metastasis stage at screening, n (%)

 � M1a, nonregional LN only 1 (3.8) 1 (3.6) 23 (3.5) 16 (2.4)

 � M1b, bone ± LN 20 (76.9) 23 (82.1) 517 (79.4) 520 (79.5)

 � M1c, visceral ± LN or bone 5 (19.2) 4 (14.3) 111 (17.1) 118 (18.0)

PSA, median (range), ng/mLb 38.2 (0.0-949.0) 33.0 (0.2-5255.0) 30.3 (0.0-9219.0) 24.2 (0.0-11 947.0)

ALP, median (range), U/Lb 113.5 (59-1031) 107.0 (55-2065) 148 (40-4885) 140 (36-7680)

ALP, n (%)b

 � <ULN 14 (53.8) 17 (60.7) 209 (44.5) 291 (44.5)

 � ≥ULN 12 (46.2) 11 (39.3) 361 (55.5) 363 (55.5)

Data for the overall population are from the New England Journal of Medicine, Smith MR, Hussain M, Saad F, et al, Darolutamide and Survival in 
Metastatic, Hormone-Sensitive Prostate Cancer, volume 386, pages 1132-1142. Copyright © 2022 Massachusetts Medical Society. Reprinted with 
permission.
aOne patient randomized to placebo but who received darolutamide was included in the placebo group for the full analysis set.
bCentrally assessed; samples were collected while patients were receiving ADT.
Abbreviations: ADT: androgen-deprivation therapy; ALP: alkaline phosphatase; ECOG: Eastern Cooperative Oncology Group; LN: lymph node; PSA: 
prostate-specific antigen; ULN: upper limit of normal.
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placebo. Survival results in the subgroup were consistent with 
those in the overall ARASENS population (Fig. 1B).

Time to CRPC was increased for Black patients receiving 
darolutamide compared with those receiving placebo (HR, 
0.09; 95% CI, 0.02-0.30; Fig. 2A). The median time to CRPC 
was not reached in the darolutamide group and was 12.6 

months in the placebo group. Results were consistent with 
the overall population (Fig. 2B).

Safety
The safety profile of darolutamide in Black patients was con-
sistent with that observed for all patients (Table 2). In this 

Figure 1. Overall survival in the (A) Black subgroup and (B) overall population. Analysis was conducted after 533 deaths (darolutamide, 229; placebo, 
304) occurred in the overall population. Abbreviations: ADT: androgen-deprivation therapy; CI: confidence interval; NE: not estimable.
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small subgroup of 54 patients, despite longer treatment dura-
tion with darolutamide versus placebo, numbers of patients 
with grade 3 or 4 adverse events (16 vs. 17), serious adverse 
events (11 vs. 7), and discontinuations of darolutamide or 
placebo due to adverse events (5 vs. 4) were similar between 
treatment groups.

Incidence rates of most TEAEs commonly associated with 
androgen receptor pathway inhibitors were similar between 
treatment groups and generally consistent with incidences 
observed in the overall population (Table 3). When they 
were adjusted for the longer duration of darolutamide treat-
ment, the EAIRs between treatment groups for hypertension, 

Figure 2. Time to castration-resistant prostate cancer in the (A) Black subgroup and (B) overall population. Abbreviations: ADT: androgen-deprivation 
therapy; CI: confidence interval; NE: not estimable.
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cardiac disorders, bone fracture, and depressed mood disor-
ders were similar or decreased.

Discussion
In ARASENS, darolutamide significantly improved overall 
survival and key secondary endpoints compared with placebo 
and was well tolerated with no added toxicity when com-
bined with ADT and docetaxel in patients with mHSPC.13,18 
The results of this subgroup analysis of Black patients in 
ARASENS are consistent with results from the overall pop-
ulation showing a survival benefit with darolutamide. Four-
year survival rates were 62% and 63% with darolutamide 
in the subgroup and overall populations, respectively, com-
pared with 41% and 50% with placebo. Darolutamide also 
increased the time to castration-resistance versus placebo in 
Black patients. The favorable safety and tolerability profile of 
darolutamide was confirmed in Black patients with mHSPC. 
Most patients were able to receive 6 cycles of docetaxel ther-
apy in both treatment groups. Incidence rates of grade 3 or 
4 and serious TEAEs were similar across treatment groups, 
despite longer treatment with darolutamide versus placebo, 
and consistent with the overall population. No new safety 
findings were observed.

Clinical trials combining standard ADT with docetaxel 
and/or novel androgen receptor pathway inhibitors have 
enrolled small numbers of Black patients with mHSPC, pro-
viding limited efficacy and safety information for this pop-
ulation. The CHAARTED trial of ADT with or without 
docetaxel included 9.6% of patients who were Black,8 while 
TITAN and ARCHES trials of apalutamide and enzalutamide 
included 1.8% and 1.4%, respectively.19,20 Overall survival 
in CHAARTED was similar for Black patients and White 
patients who received ADT and docetaxel (57.6 vs. 58.1 
months) but slightly lower for Black versus White patients 
who received ADT alone (34.1 v.s 45.2 months).14 Results 

for TITAN and ARCHES by race subgroup have not been 
published. A real-world analysis of health record data identi-
fied 168 patients with mHSPC who received treatment with 
upfront docetaxel or abiraterone before any other systemic 
therapy, of which 92 (54.8%) patients were Black and 76 
(45.2%) were non-Black, including 69 White patients and 7 
Asian or Hispanic patients.21 Overall survival at 12 months 
among Black patients was 89.2% for docetaxel and 97.5% 
for abiraterone, with no significant difference versus the 
non-Black population (95.5% and 92.6%, respectively). A 
retrospective study across 7 academic institutions in the US 
reported favorable time to CRPC and overall survival for 
107 Black patients with mHSPC who received ADT-based 
regimens, including first-generation anti-androgens, novel 
androgen receptor pathway inhibitors, and/or docetaxel.22 
These findings from the literature suggest that Black patients 
can achieve similar benefits from treatments for mHSPC as 
observed for non-Black patients. Several larger studies pro-
vide further support in patients with metastatic prostate can-
cer not specifically defined as mHSPC. An analysis of the US 
National Cancer Database found similar survival outcomes 
for Black (n = 5932) and White (n = 24 659) patients with 
metastatic prostate cancer.23 A meta-analysis of phase III trials 
of patients with metastatic CRPC showed similar median sur-
vival times for Black patients compared with White patients 
(21 months) with the pooled hazard ratio showing a survival 
benefit in Black patients (HR 0.81; 95% CI, 0.72-0.91).7 
Further analyses of these pooled data indicated no differences 
between racial groups in progression-free survival (PFS) dis-
tributions, median PFS, prostate-specific antigen decline from 
baseline of 50% or more, and overall response rates.15

This analysis of Black patients in ARASENS was conducted 
post hoc in a small population. Our findings add valuable 
information to the growing body of work evaluating the 
treatment of advanced prostate cancer in this population. 
Current information suggests that equal access to care leads 

Table 2. Incidence of treatment-emergent adverse events.

TEAE, n (%) Black subgroup Overall populationa

Darolutamide + ADT +  
docetaxel
 (n = 26)

Placebo + ADT +  
docetaxel
 (n = 28)

Darolutamide + ADT +  
docetaxel
 (n = 652)

Placebo + ADT +  
docetaxel
 (n = 650a)

Any 26 (100.0) 27 (96.4) 649 (99.5) 643 (98.9)

Worst grade

 � Grade 1 or 2 8 (30.8) 10 (35.7) 190 (29.1) 204 (31.4)

 � Grade 3 or 4 16 (61.5) 17 (60.7) 431 (66.1) 413 (63.5)

 � Grade 5 2 (7.7) 0 27 (4.1) 26 (4.0)

 � Serious 11 (42.3) 7 (25.0) 292 (44.8) 275 (42.3)

Leading to discontinuation of:

 � Darolutamide/placebo 5 (19.2) 4 (14.3) 88 (13.5) 69 (10.6)

 � Exposure-adjusted incidence rate, 
per 100 patient yearsb

8.1 11.2 5.1 5.7

Data for the overall population are from the New England Journal of Medicine, Smith MR, Hussain M, Saad F, et al, Darolutamide and Survival in 
Metastatic, Hormone-Sensitive Prostate Cancer, volume 386, pages 1132-1142. Copyright © 2022 Massachusetts Medical Society. Reprinted with 
permission.
aThree randomized patients (all in the placebo group) were never treated and were excluded from the safety analysis set. One patient randomized to placebo 
but who received darolutamide was included in the darolutamide group for the safety analysis set.
bExposure-adjusted incidence rate is defined as the number of patients with a given TEAE divided by the total darolutamide/placebo treatment duration for 
all patients in years.
Abbreviations: ADT: androgen-deprivation therapy; TEAE: treatment-emergent adverse event.
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to achievement of comparable outcomes for Black patients 
as achieved by White patients.4-6 However, racial disparities 
in prostate cancer incidence and mortality continue to exist 
and have been linked to social, economic, environmental, 
and genetic factors.24 Patient numbers for Black participants 
remain small in clinical trials, and we strongly encourage all 
clinical research investigators to optimize racial and ethnic 
accrual for both existing and future trials. Findings from a 
pooled analysis of 7 phase III trials in CRPC underscore the 
importance of diverse participation in clinical trials to ensure 
equitable access to novel therapies and to accurately assess 
treatment efficacy in diverse populations. Out of a total of 
7275 patients enrolled in the 7 trials from this analysis, only 
3.3% were Black.25 By mandating diversity in clinical trials, 
we can help address persistent racial disparities in prostate 
cancer outcomes and develop more tailored interventions that 
improve health outcomes for all individuals affected by this 
disease.

Conclusions
In Black patients with mHSPC, darolutamide in combination 
with ADT and docetaxel improved overall survival and time 
to CRPC compared with ADT and docetaxel alone and was 
well tolerated. Results in this subgroup of patients were con-
sistent with those of the overall ARASENS population.
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Rash 2 (7.7) 3.2 2 (7.1) 5.6 108 (16.6) 6.2 88 (13.5) 7.3

Diabetes/hyperglycemia 4 (15.4) 6.5 7 (25.0) 19.6 99 (15.2) 5.7 93 (14.3) 7.7

Hypertension 8 (30.8) 13.0 6 (21.4) 16.8 89 (13.7) 5.1 60 (9.2) 5.0

Cardiac disorders 4 (15.4) 6.5 3 (10.7) 8.4 71 (10.9) 4.1 76 (11.7) 6.3

Bone fracture 2 (7.7) 3.2 1 (3.6) 2.8 49 (7.5) 2.8 33 (5.1) 2.7

Fall 4 (15.4) 6.5 0 0 43 (6.6) 2.5 30 (4.6) 2.5

Mental impairment disorders 1 (3.8) 1.6 0 0 23 (3.5) 1.3 15 (2.3) 1.2

Decreased weight 1 (3.8) 1.6 3 (10.7) 8.4 22 (3.4) 1.3 35 (5.4) 2.9

Depressed mood disorders 3 (11.5) 4.9 2 (7.1) 5.6 21 (3.2) 1.2 24 (3.7) 2.0

Breast disorders/gynecomastia 0 0 2 (7.1) 5.6 21 (3.2) 1.2 10 (1.5) 0.8

Data for the overall population are from the New England Journal of Medicine, Smith MR, Hussain M, Saad F, et al, Darolutamide and Survival in 
Metastatic, Hormone-Sensitive Prostate Cancer, volume 386, pages 1132-1142. Copyright © 2022 Massachusetts Medical Society. Reprinted with 
permission.
aThree randomized patients (all in the placebo group) were never treated and were excluded from the safety analysis set. One patient randomized to placebo 
but who received darolutamide was included in the darolutamide group for the safety analysis set.
bExposure-adjusted incidence rate is defined as the number of patients with a given TEAE divided by the total darolutamide/placebo treatment duration for 
all patients in years.
Abbreviations: ADT: androgen-deprivation therapy; EAIR: exposure-adjusted incidence rate; PY: patient-years; TEAE: treatment-emergent adverse event.
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