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Abstract
Background: In the global ARASENS study (NCT02799602), darolutamide plus 
androgen-deprivation therapy (ADT) and docetaxel significantly reduced risk of 
death by 32.5% versus placebo plus ADT and docetaxel (hazard ratio [HR] 0.68; 
95% confidence interval [CI] 0.57–0.80; p < 0.0001), with a favorable safety profile 
in patients with metastatic hormone-sensitive prostate cancer (mHSPC). We in-
vestigated outcomes in Japanese participants.
Methods: Patients were randomized 1:1 to oral darolutamide 600 mg twice daily 
or placebo, plus ADT and docetaxel. The primary endpoint was overall survival.
Results: The Japanese subgroup comprised 148 patients (darolutamide 63, pla-
cebo 85). In the Japanese versus overall population, more patients were aged 
≥75 years (darolutamide/placebo 35%/22% vs. 16%/17%) and had body mass index 
<25 kg/m2 (78%/79% vs. 46%/43%), The ECOG performance status 0 (92%/88% 
vs. 72%/71%), de novo mHSPC (95%/97% vs. 86%/87%), and Gleason score ≥8 
(94%/92% vs. 78%/79%). Median treatment duration was 43.3/15.4 months for 
darolutamide/placebo. The overall survival HR for darolutamide versus placebo 
was 0.91 (95% CI 0.50–1.64), despite 85% of patients in the placebo group receiving 
subsequent life-prolonging therapy. Darolutamide prolonged time to castration-
resistant prostate cancer (HR 0.31; 95% CI 0.17–0.55). Treatment-emergent ad-
verse event incidences were generally similar between groups. Adverse events 
known to be associated with docetaxel (e.g., neutropenia) were more frequent in 
the Japanese versus overall population.
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1   |   INTRODUCTION

Patients with metastatic hormone-sensitive prostate 
cancer (mHSPC) may be initially asymptomatic, but 
most progress to metastatic castration-resistant prostate 
cancer (CRPC), typically within 1–3 years on androgen-
deprivation therapy (ADT) alone.1–4 Development of 
castration resistance is associated with reduced survival, 
increased burden of disease, and deteriorating quality of 
life.5–7 Therefore, the goals of early treatment for mHSPC 
are to prolong survival and delay disease progression with 
minimal impact on patients' quality of life.

Over the past few years, the international standard 
of care for mHSPC has evolved to combine ADT with 
either docetaxel or an androgen receptor pathway inhib-
itor (ARPI; abiraterone acetate, enzalutamide, or apalut-
amide),8–10 based on significantly increased survival and 
delayed progression versus ADT alone.2–4,11–22 In 2022, the 
phase 3 ARASENS and PEACE-1 studies demonstrated 
significant survival benefits from ADT in combination 
with an ARPI (darolutamide or abiraterone acetate, re-
spectively) plus docetaxel versus ADT plus docetaxel 
alone.23,24

Darolutamide is a structurally distinct and highly po-
tent androgen receptor inhibitor with low blood–brain 
barrier penetration and limited potential for clinically 
relevant drug–drug interactions.25–29 In ARASENS, 
addition of darolutamide to ADT and docetaxel sig-
nificantly reduced the risk of death by 32.5% versus pla-
cebo (hazard ratio [HR] 0.68; 95% confidence interval 
[CI] 0.57–0.80; p < 0.0001).23 The survival benefit was 
seen in patients with high-volume disease and in those 
with high- or low-risk disease, and the survival analy-
sis was suggestive of benefit in the smaller subgroup 
with low-volume disease.30 Darolutamide demonstrated 
a favorable safety profile, with low incidences of most 
treatment-emergent adverse events (TEAEs) commonly 
associated with ARPI therapy and similar rates of dis-
continuations due to TEAEs versus placebo in clinical 
studies.23,31,32

Given the limited data on clinical outcomes in Asian 
patients with prostate cancer, including Japanese patients 

and especially those treated with docetaxel, it is im-
portant to understand whether the efficacy and safety 
in Japanese patients is likely to be the same or different 
from non-Japanese patients. A phase 1 study of darolut-
amide in patients with metastatic CRPC showed no dif-
ferences in safety or pharmacokinetics in Japanese versus 
non-Japanese patients.33 In the phase 3 ARAMIS study 
in nonmetastatic CRPC, efficacy and safety benefits of 
darolutamide over placebo were consistent in Japanese 
patients versus the overall study population.34 Early 
treatment intensification with ADT plus an ARPI with 
docetaxel to delay progression and improve survival is be-
coming one of the new standards of care for patients with 
mHSPC. It is important to evaluate all available data to 
indicate whether this new treatment approach could be 
incorporated into clinical practice for Japanese patients. 
Therefore, we investigated efficacy and safety outcomes 
of treatment with darolutamide in combination with 
ADT and docetaxel in Japanese patients in ARASENS. 
A plain-language summary of the findings is available in 
Supporting Document S1.

2   |   METHODS

ARASENS (Clini​calTr​ials.​gov identifier NCT02799602) 
was a randomized, double-blind, placebo-controlled, 
phase 3 study conducted in 286 centers in 23 countries 
worldwide, including 44 centers in Japan. Full methods 
have been reported previously23 and are summarized 
briefly here.

Patients aged ≥18 years with mHSPC were eligible if 
they had Eastern Cooperative Oncology Group (ECOG) 
performance status 0 or 1 and were candidates for ADT 
and docetaxel. Patients were randomized 1:1 to oral 
darolutamide 600 mg twice daily or placebo, stratified by 
extent of disease (M1a, non-regional lymph node metasta-
ses only; M1b, bone metastases ± lymph node metastases; 
or M1c, visceral metastases ± lymph node or bone metas-
tases) and alkaline phosphatase (ALP) level (< or ≥ upper 
limit of normal [ULN]). All patients received standard of 
care with ADT and 6 cycles of docetaxel 75 mg/m2 every 

Conclusion: In conclusion, efficacy outcomes showed positive trends for daro-
lutamide plus ADT and docetaxel in Japanese patients with mHSPC, consistent 
with the overall population, despite higher risk factors. The combination was 
well tolerated, with no new safety signals in Japanese patients.

K E Y W O R D S

darolutamide, efficacy, Japanese, metastatic hormone-sensitive prostate cancer, safety

 20457634, 2024, 21, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/cam

4.70029, W
iley O

nline L
ibrary on [14/01/2025]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

http://clinicaltrials.gov


      |  3 of 15UEMURA et al.

T A B L E  1   Patient demographics and baseline characteristics.

Characteristic

Japanese subgroup Overall ARASENS population

Darolutamide + ADT + 
docetaxel n = 63

Placebo + ADT + 
docetaxel n = 85

Darolutamide + ADT + 
docetaxel n = 651

Placebo + ADT + 
docetaxel n = 654

Median age (range), years 73 (51–86) 70 (52–85) 67 (41–89) 67 (42–86)

Age group, n (%)

<65 years 8 (12.7) 17 (20.0) 243 (37.3) 234 (35.8)

65–74 years 33 (52.4) 49 (57.6) 303 (46.5) 306 (46.8)

75–84 years 21 (33.3) 18 (21.2) 102 (15.7) 110 (16.8)

≥85 years 1 (1.6) 1 (1.2) 3 (0.5) 4 (0.6)

ECOG performance status, n (%)

0 58 (92.1) 75 (88.2) 466 (71.6) 462 (70.6)

1 5 (7.9) 10 (11.8) 185 (28.4) 190 (29.1)

Body mass index, n (%)

<20 kg/m2 14 (22.2) 12 (14.1) 45 (6.9) 34 (5.2)

20–<25 kg/m2 35 (55.6) 55 (64.7) 254 (39.0) 248 (37.9)

25–<30 kg/m2 12 (19.0) 15 (17.6) 240 (36.9) 254 (38.8)

≥30 kg/m2 2 (3.2) 3 (3.5) 108 (16.6) 116 (17.7)

Gleason score at initial diagnosis, n (%)

<8 4 (6.3) 7 (8.2) 122 (18.7) 118 (18.0)

≥8 59 (93.7) 78 (91.8) 505 (77.6) 516 (78.9)

Metastatic stage at initial diagnosis, n (%)

M1: distant metastasis 60 (95.2) 82 (96.5) 558 (85.7) 566 (86.5)

M0: no distant metastasis 3 (4.8) 3 (3.5) 86 (13.2) 82 (12.5)

Disease volume, n (%)a

High 48 (76.2) 62 (72.9) 497 (76.3) 508 (77.7)

Low 15 (23.8) 23 (27.1) 154 (23.7) 146 (22.3)

Prognostic risk group, n (%)b

High 50 (79.4) 67 (78.8) 452 (69.4) 460 (70.3)

Low 13 (20.6) 18 (21.2) 199 (30.6) 194 (29.7)

Metastatic stage at screening, n (%)

M1a: non-regional lymph node 
metastases only

2 (3.2) 1 (1.2) 23 (3.5) 16 (2.4)

M1b: bone metastases ± lymph node 
metastases

51 (81.0) 70 (82.4) 517 (79.4) 520 (79.5)

M1c: visceral metastases ± lymph node 
or bone metastases

10 (15.9) 14 (16.5) 111 (17.1) 118 (18.0)

Median serum prostate-specific antigen 
(range), ng/mLc

24.7 (0.2–2648.8) 36.3 (0.1–2552.1) 30.3 (0.0–9219.0) 24.2 (0.0–11,947.0)

Median serum ALP (range), U/Lc 137 (45–3986) 149 (57–4854) 148 (40–4885) 140 (36–7680)

ALP category, n (%)c

<ULN 31 (49.2) 34 (40.0) 290 (44.5) 291 (44.5)

≥ULN 32 (50.8) 51 (60.0) 361 (55.5) 363 (55.5)

Note: 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.
aDisease volume classified according to CHAARTED: high volume = visceral metastases and/or ≥4 bone metastases with ≥1 beyond vertebral column and 
pelvis.13

bPrognostic risk classified according to LATITUDE: high risk = two of Gleason score ≥8, ≥3 bone metastases, and presence of visceral metastases.16

cCentrally assessed.
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3 weeks, with prednisone or equivalent at the investiga-
tor's discretion.

The primary endpoint was overall survival from ran-
domization. Secondary endpoints were time to CRPC; 
time to pain progression; symptomatic skeletal event 

(SSE)-free survival; time to first SSE; time to initiation of 
subsequent systemic antineoplastic therapy; time to wors-
ening of disease-related physical symptoms; time to initi-
ation of opioid use for ≥7 or more consecutive days; and 
safety.

F I G U R E  1   Overall survival in (A) the Japanese subgroup and (B) the overall population. aHR stratified by extent of disease (M1a 
vs. M1b vs. M1c) and ALP level (< vs. ≥ ULN). Part (B) is 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. NE, not estimable.
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Efficacy was assessed in the full analysis set, which 
comprised all randomized patients available for analysis, 
assessed according to the treatment to which they were 
randomized. Secondary endpoints were tested with a hi-
erarchical gatekeeping procedure, in the order described 
above, only if the primary endpoint and each preceding 
secondary endpoint in the hierarchy reached statistical 
significance. Differences between treatment groups were 
analyzed using a stratified log-rank test, using randomiza-
tion stratification factors. HRs (darolutamide vs. placebo) 
and 95% CIs were calculated using the Cox model strati-
fied by randomization stratification factors. Two-sided p-
values are reported for the overall population. Statistical 
analyses for the Japanese subgroup are exploratory. Safety 
assessments are reported descriptively for the safety anal-
ysis set, which comprised all patients who received at least 
one dose of darolutamide or placebo, assessed according 
to treatment received.

3   |   RESULTS

Between November 2016 and June 2018, 1306 patients 
were randomized globally, 1305 (darolutamide 651, pla-
cebo 654) of whom were available for analysis, includ-
ing 148 patients in Japan (darolutamide 63, placebo 85). 
Baseline patient demographics and disease characteristics 
were similar in the two treatment groups in the Japanese 
subgroup (Table  1). These baseline characteristics were 
also generally comparable to those of the overall popu-
lation, although Japanese patients had slightly older 

age, lower body mass index, and higher rates of de novo 
mHSPC, Gleason score ≥8 at diagnosis, and ECOG perfor-
mance status 0.

In the Japanese subgroup, the median treatment dura-
tion was longer for darolutamide versus placebo (43.3 vs. 
15.4 months), consistent with the overall population (41.0 
vs. 16.7 months). At the data cutoff date (October 25, 2021), 
the proportion of Japanese patients still receiving study 
treatment was higher for darolutamide (31 patients, 49.2%, 
ongoing) versus placebo (16 patients, 18.8%, ongoing), 
consistent with the overall population (darolutamide 299, 
45.9%; placebo 125, 19.1%). Similar proportions of patients 
completed 6 cycles of docetaxel in the Japanese subgroup 
(darolutamide 52, 82.5%; placebo 70, 82.4%) and overall 
population (darolutamide 571, 87.6%; placebo 556, 85.5%). 
More patients required docetaxel dose reductions in the 
Japanese subgroup (darolutamide 33, 52.4%; placebo 39, 
45.9%) versus the overall population (darolutamide 135, 
20.7%; placebo 129, 19.8%), but the frequency was similar 
in the darolutamide and placebo groups in the Japanese 
subgroup. Use of granulocyte colony-stimulating factor in 
patients treated with docetaxel was also similar in each 
treatment group in the overall population (darolutamide 
group 272/642 patients [42.4%] vs. placebo group 284/637 
patients [44.6%]), occurring primarily after the first cycle 
of docetaxel (269/642 [41.9%] vs. 282/637 [44.3%]).

In the Japanese subgroup, the stratified HR for death 
was 0.91 (95% CI 0.50–1.64) for darolutamide in combi-
nation with ADT and docetaxel versus placebo plus ADT 
and docetaxel (Figure  1; Table  2). Similar to the overall 
population, most Japanese patients received subsequent 

T A B L E  3   Subsequent life-prolonging systemic antineoplastic therapy.

Patients with subsequent 
life-prolonging systemic 
antineoplastic therapy, n (%)a

Japanese subgroup Overall ARASENS population

Darolutamide + ADT + 
docetaxel n = 27a

Placebo + ADT + 
docetaxel n = 66a

Darolutamide + ADT + 
docetaxel n = 315a

Placebo + ADT + 
docetaxel n = 495a

Any 19 (70.4) 56 (84.8) 179 (56.8) 374 (75.6)

Abiraterone acetate 11 (40.7) 26 (39.4) 112 (35.6) 232 (46.9)

Enzalutamide 9 (33.3) 38 (57.6) 48 (15.2) 136 (27.5)

Cabazitaxel 10 (37.0) 16 (24.2) 57 (18.1) 89 (18.0)

Docetaxel 5 (18.5) 8 (12.1) 46 (14.6) 89 (18.0)

Radium-223 8 (29.6) 10 (15.2) 19 (6.0) 34 (6.9)

Sipuleucel-T 0 0 4 (1.3) 10 (2.0)

Lutetium-177 PSMA 0 0 2 (0.6) 7 (1.4)

Apalutamide 0 0 2 (0.6) 2 (0.4)

Note: 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 (supplementary appendix) Copyright © 2022 Massachusetts Medical Society. 
Reprinted with permission.
Abbreviation: PSMA, prostate-specific membrane antigen.
aThe denominators are the number of patients who entered active or long-term (survival) follow-up, plus one patient who did not enter follow-up but received 
subsequent therapy. Patients could receive more than one subsequent therapy.
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life-prolonging therapy, particularly ARPIs, with a higher 
proportion in the placebo versus darolutamide group 
(Table 3).

Consistent with the overall population, a strong treat-
ment benefit of delaying time to CRPC versus placebo was 
observed in the Japanese subgroup (HR 0.31; 95% CI 0.17–
0.55; Table 2, Figure 2). Darolutamide also showed trends 

versus placebo for delaying time to pain progression (HR 
0.90; 95% CI 0.51–1.58) and time to initiation of subse-
quent systemic antineoplastic therapy (HR 0.35; 95% CI 
0.21–0.57) in the Japanese subgroup, similar to the overall 
population (Table 2).

Despite longer treatment with darolutamide versus 
placebo (43.3 vs. 15.4 months), the incidences of TEAEs 

F I G U R E  2   Time to CRPC in (A) the Japanese subgroup and (B) the overall population. aHR stratified by extent of disease (M1a 
vs. M1b vs. M1c) and ALP level (< vs. ≥ ULN). Part (B) is 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.
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of any grade and severe TEAEs (grade ≥3) were generally 
similar between treatment groups in the Japanese sub-
group (Table 4). The incidence of TEAEs leading to treat-
ment discontinuation was low in both groups. The safety 
profile in the Japanese subgroup was generally similar 
to that of the overall ARASENS population, with a few 
exceptions. In the Japanese subgroup, both treatment 
groups had a higher incidence of grade 4 TEAEs and the 
darolutamide group had a higher incidence of serious 
TEAEs compared with the overall ARASENS popula-
tion. Febrile neutropenia was the only individual serious 
TEAE that occurred in >5% of patients and was reported 
in more placebo recipients than darolutamide recipients 
(14% vs. 8%).

Incidences of the most frequently reported TEAEs 
were generally similar between treatment groups in the 
Japanese subgroup (Table  5). Certain TEAEs known to 
be associated with docetaxel therapy, including decreased 
neutrophil counts and peripheral edema, were higher in 
Japanese patients than in the overall population. The in-
cidence of the most frequently reported TEAEs was high-
est during the time overlapping with docetaxel treatment. 
The incidence of TEAEs commonly associated with ARPI 
therapy was generally low in both treatment groups in 
the Japanese subgroup and aligned with the overall pop-
ulation (Table  6). In the Japanese subgroup, rash, vaso-
dilation and flushing, cardiac disorders, falls, and bone 
fractures were the most frequently reported AEs of inter-
est. Fatigue, vasodilatation and flushing, rash, and dia-
betes mellitus were the most frequently reported AEs of 
interest in the overall population.

4   |   DISCUSSION

In patients with mHSPC, there remains a high unmet 
need for effective treatment to increase survival and 
delay disease progression to metastatic CRPC. With ADT 
alone, survival is only 3–6 years, and castration resistance 
develops within 1–3 years.35–41 The combination of ADT 
with docetaxel or an ARPI can improve outcomes.38–41 
The ARASENS study demonstrated the OS benefit of 
combining darolutamide with ADT and docetaxel versus 
placebo plus ADT and docetaxel. As is common for phase 
3 global studies, ARASENS was not powered to allow 
statistical analysis of subgroups, such as the Japanese 
subpopulation, and the findings in this subgroup anal-
ysis are descriptive only; nevertheless, we believe that, 
with the number of Japanese participants in ARASENS 
(n = 148, 11.3% of the total ARASENS population), the 
findings in this subpopulation provide an indication of 
treatment outcomes that might be expected in clinical 
practice to help guide treatment decisions in Japanese 
patients. In addition, because there are few prospective 
data on treatment including docetaxel in Japanese pa-
tients with mHSPC, our analyses should be meaningful 
for medical doctors and other healthcare professionals. 
In the ARASENS Japanese subpopulation, despite being 
more likely to have features of high-risk disease (>90% 
of patients had de novo mHSPC and Gleason score ≥8 
at diagnosis) compared with the overall population, 
the data were suggestive of benefits with darolutamide 
over placebo for many of the clinically relevant efficacy 
endpoints, consistent with those observed in the overall 

T A B L E  4   Treatment-emergent adverse event (TEAE) overview.

Patients, n (%)

Japanese subgroup Overall ARASENS population

Darolutamide + ADT + 
docetaxel n = 63

Placebo + ADT + 
docetaxel n = 85

Darolutamide + ADT + 
docetaxel n = 652

Placebo + ADT + 
docetaxel n = 650

Any TEAE 63 (100.0) 85 (100.0) 649 (99.5) 643 (98.9)

Worst severity

Grade 1 0 2 (2.4) 28 (4.3) 35 (5.4)

Grade 2 5 (7.9) 8 (9.4) 162 (24.8) 169 (26.0)

Grade 3 15 (23.8) 19 (22.4) 248 (38.0) 232 (35.7)

Grade 4 40 (63.5) 55 (64.7) 183 (28.1) 181 (27.8)

Grade 5 3 (4.8) 1 (1.2) 27 (4.1) 26 (4.0)

Serious TEAE 37 (58.7) 39 (45.9) 292 (44.8) 275 (42.3)

TEAE leading to permanent treatment discontinuation

Darolutamide/placebo 11 (17.5) 9 (10.6) 88 (13.5) 69 (10.6)

Docetaxel 9 (14.3) 12 (14.1) 52 (8.0) 67 (10.3)

Note: 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.
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      |  9 of 15UEMURA et al.

T A B L E  5     Most frequent treatment-emergent adverse events (TEAEs).a

TEAEs

Japanese subgroup Overall ARASENS population

Darolutamide + ADT + 
docetaxel n = 63

Placebo + ADT + 
docetaxel n = 85

Darolutamide + ADT + 
docetaxel n = 652

Placebo + ADT + 
docetaxel n = 650

n (%) EAIRb n (%) EAIRb n (%) EAIRb n (%) EAIRb

Any grade
Neutrophil count decreased 40 (63.5) 22.3 54 (63.5) 33.1 170 (26.1) 9.8 155 (23.8) 12.9
White blood cell count 
decreased

39 (61.9) 21.8 43 (50.6) 26.4 155 (23.8) 9.0 143 (22.0) 11.9

Alopecia 37 (58.7) 20.7 54 (63.5) 33.1 264 (40.5) 15.3 264 (40.6) 22.0
Edema peripheral 26 (41.3) 14.5 35 (41.2) 21.5 173 (26.5) 10.0 169 (26.0) 14.1
Malaise 23 (36.5) 12.8 38 (44.7) 23.3 57 (8.7) 3.3 66 (10.2) 5.5
Anemia 23 (36.5) 12.8 20 (23.5) 12.3 181 (27.8) 10.5 163 (25.1) 13.6
Dysgeusia 23 (36.5) 12.8 18 (21.2) 11.0 69 (10.6) 4.0 80 (12.3) 6.7
Constipation 22 (34.9) 12.3 27 (31.8) 16.6 147 (22.5) 8.5 130 (20.0) 10.8
Diarrhea 22 (34.9) 12.3 23 (27.1) 14.1 167 (25.6) 9.6 156 (24.0) 13.0
Decreased appetite 21 (33.3) 11.7 17 (20.0) 10.4 121 (18.6) 7.0 85 (13.1) 7.1
Peripheral sensory neuropathy 19 (30.2) 10.6 30 (35.3) 18.4 65 (10.0) 3.8 67 (10.3) 5.6
Dry skin 18 (28.6) 10.1 11 (12.9) 6.7 47 (7.2) 2.7 35 (5.4) 2.9
Pyrexia 15 (23.8) 8.4 18 (21.2) 11.0 86 (13.2) 5.0 90 (13.8) 7.5
Nasopharyngitis 14 (22.2) 7.8 9 (10.6) 5.5 45 (6.9) 2.6 45 (6.9) 3.7
Arthralgia 13 (20.6) 7.3 19 (22.4) 11.6 178 (27.3) 10.3 174 (26.8) 14.5
Nausea 13 (20.6) 7.3 18 (21.2) 11.0 115 (17.6) 6.6 133 (20.5) 11.1
Pruritus 13 (20.6) 7.3 12 (14.1) 7.4 45 (6.9) 2.6 52 (8.0) 4.3
Upper respiratory tract 
infection

12 (19.0) 6.7 12 (14.1) 7.4 54 (8.3) 3.1 47 (7.2) 3.9

Aspartate aminotransferase 
increased

12 (19.0) 6.7 11 (12.9) 6.7 91 (14.0) 5.3 68 (10.5) 5.7

Back pain 10 (15.9) 5.6 15 (17.6) 9.2 123 (18.9) 7.1 123 (18.9) 10.2
Alanine aminotransferase 
increased

10 (15.9) 5.6 11 (12.9) 6.7 102 (15.6) 5.9 84 (12.9) 7.0

Febrile neutropenia 9 (14.3) 5.0 17 (20.0) 10.4 51 (7.8) 2.9 48 (7.4) 4.0
Nail discoloration 7 (11.1) 3.9 13 (15.3) 8.0 48 (7.4) 2.8 51 (7.8) 4.2
Insomnia 6 (9.5) 3.4 16 (18.8) 9.8 74 (11.3) 4.3 81 (12.5) 6.7

Grade 3 or 4
Neutrophil count decreased 39 (61.9) 51 (60.0) 151 (23.2) 140 (21.5)
White blood cell count 
decreased

35 (55.6) 36 (42.4) 110 (16.9) 97 (14.9)

Febrile neutropenia 9 (14.3) 17 (20.0) 51 (7.8) 48 (7.4)
Anemia 5 (7.9) 7 (8.2) 31 (4.8) 33 (5.1)
Neutropenia 5 (7.9) 5 (5.9) 56 (8.6) 68 (10.5)
Alanine aminotransferase 
increased

4 (6.3) 2 (2.4) 18 (2.8) 11 (1.7)

Note: 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 and supplementary appendix Copyright © 2022 Massachusetts Medical Society. 
Reprinted with permission.
aThe table includes all TEAEs occurring in ≥15% and grade 3 or 4 TEAEs in ≥5% of Japanese patients in either treatment group.
bExposure-adjusted incidence rate (EAIR) is the number of patients with a TEAE divided by the darolutamide/placebo treatment duration of all patients, 
expressed in 100 patient-years.
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population. Given that development of castration resist-
ance is associated with reduced survival,1,35 prolonging 
the time to CRPC is an important and clinically relevant 
endpoint. Among darolutamide-treated patients with 
mHSPC, the time to CRPC was prolonged versus placebo 
in both the Japanese subgroup and the overall ARASENS 
population.

The combination of darolutamide with ADT and 
docetaxel was generally well tolerated in Japanese pa-
tients. Despite being on average older with lower body 
mass index than the overall population, factors that might 
be expected to affect drug absorption and tolerability,42,43 
most Japanese patients (>82%) were able to receive the 
full 6 cycles of docetaxel and maintain long-term darolut-
amide treatment with low discontinuation rates, consis-
tent with the overall population. The incidences of most 
TEAEs were generally similar between treatment groups 
in Japanese patients, although the frequency of serious 
TEAEs was proportionally higher with darolutamide 

versus placebo (37 patients, 58.7%, vs. 39 patients, 45.9%). 
However, the only individual serious TEAE that occurred 
in >5% of patients was febrile neutropenia, which was 
reported in more placebo recipients (14%) than darolut-
amide recipients (8%). The longer median treatment 
duration with darolutamide (43.3 months) versus pla-
cebo (15.4 months), might have provided more time for 
patients on darolutamide to experience TEAEs, includ-
ing serious adverse events. However, numbers are small, 
making it inappropriate to draw firm conclusions from 
these findings.

As in the overall population, many of the most com-
mon TEAEs were those known to be associated with 
docetaxel treatment, such as neutropenia. The inci-
dences of these events tended to be higher in Japanese 
patients, which might be related to ethnicity; high 
frequencies of such events have been seen in previ-
ous studies of docetaxel in Japanese patients.44–47 The 
proportions of patients with falls and cardiac disorders 

T A B L E  6   Treatment-emergent adverse events (TEAEs) of special interest associated with ARPI therapy.

TEAEs of special interest

Japanese subgroup Overall ARASENS population

Darolutamide + ADT + 
docetaxel n = 63

Placebo + ADT + 
docetaxel n = 85

Darolutamide + ADT + 
docetaxel n = 652

Placebo + ADT + 
docetaxel n = 650

n (%) EAIRa n (%) EAIRa n (%) EAIRa n (%) EAIRa

Fatigue 3 (4.8) 1.7 2 (2.4) 1.2 216 (33.1) 12.5 214 (32.9) 17.8

Vasodilatation and flushing 8 (12.7) 4.5 12 (14.1) 7.4 133 (20.4) 7.7 141 (21.7) 11.7

Rashb 13 (20.6) 7.3 14 (16.5) 8.6 108 (16.6) 6.2 88 (13.5) 7.3

Diabetes mellitus and 
hyperglycemia

2 (3.2) 1.1 7 (8.2) 4.3 99 (15.2) 5.7 93 (14.3) 7.7

Hypertensionc 4 (6.3) 2.2 4 (4.7) 2.5 89 (13.7) 5.1 60 (9.2) 5.0

Cardiac disorder 7 (11.1) 3.9 2 (2.4) 1.2 71 (10.9) 4.1 76 (11.7) 6.3

Cardiac arrhythmiac 3 (4.8) 1.7 2 (2.4) 1.2 52 (8.0) 3.0 55 (8.5) 4.6

Coronary artery disorderc 3 (4.8) 1.7 0 0 19 (2.9) 1.1 13 (2.0) 1.1

Heart failurec 1 (1.6) 0.6 0 0 4 (0.6) 0.2 13 (2.0) 1.1

Bone fractured 6 (9.5) 3.4 4 (4.7) 2.5 49 (7.5) 2.8 33 (5.1) 2.7

Falls, including accident 7 (11.1) 3.9 2 (2.4) 1.2 43 (6.6) 2.5 30 (4.6) 2.5

Mental-impairment disorderc 3 (4.8) 1.7 1 (1.2) 0.6 23 (3.5) 1.3 15 (2.3) 1.2

Weight decreased 2 (3.2) 1.1 4 (4.7) 2.5 22 (3.4) 1.3 35 (5.4) 2.9

Depressed-mood disorderc 0 0 1 (1.2) 0.6 21 (3.2) 1.2 24 (3.7) 2.0

Breast disorders/gynecomastiac 1 (1.6) 0.6 0 0 21 (3.2) 1.2 10 (1.5) 0.8

Cerebral ischemia 1 (1.6) 0.6 1 (1.2) 0.6 8 (1.2) 0.5 8 (1.2) 0.7

Note: 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 supplementary appendix Copyright © 2022 Massachusetts Medical Society. 
Reprinted with permission.
aExposure-adjusted incidence rate (EAIR) is the number of patients with a TEAE divided by the darolutamide/placebo treatment duration of all patients, 
expressed in 100 patient-years.
bThis category combines the following Medical Dictionary for Regulatory Activities (MedDRA) terms: rash, maculopapular rash, drug eruption, pruritic rash, 
erythematous rash, macular rash, papular rash, follicular rash, pustular rash, and vesicular rash.
cThis category is a MedDRA High-Level Group Term.
dExcluding pathologic fractures.
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were numerically higher in the darolutamide group 
(seven patients [11.1%] each) versus the placebo group 
(two patients [2.4%] each) in the Japanese subgroup; 
this difference may be an artifact of the small subgroup 
size, but might also be related to age, as the proportion 
of patients aged 75–84 years was higher in the darolut-
amide versus placebo group (33.3% vs. 21.2%). As rec-
ommended by the International Society of Geriatric 
Oncology, elderly patients should have a comprehen-
sive geriatric assessment, and patients who are deemed 
to be fit should be treated in the same way as younger 
patients, whereas frail patients may need an adapted 
approach.48 Additionally, the higher incidence of falls 
and cardiac disorders might be related to the longer 
treatment period of darolutamide versus placebo, be-
cause the differences in exposure-adjusted incidence 
rates are less prominent. Patients should be proac-
tively advised about TEAEs when using this combi-
nation, particularly TEAEs commonly associated with 
docetaxel, which typically occur in the first 6 months 
(during the period of docetaxel therapy) and reduce in 
frequency thereafter.

Interpretation of the findings in Japanese patients 
must take into account that the study was not powered 
for this subgroup analysis, and results are descriptive 
only. Nevertheless, darolutamide showed trends of im-
proved efficacy over placebo, with similar tolerability 
and no new safety concerns, which support the use of 
darolutamide in combination with ADT and docetaxel 
in Japanese patients with mHSPC. These results are 
consistent with the overall ARASENS population, sug-
gesting that darolutamide in combination with ADT and 
docetaxel should be considered as one of the new stan-
dards of care for the treatment of patients with mHSPC, 
including Japanese patients.
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