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Abstract

There is a paucity of information on the use of novel hormonal agents in Southeast Asian patients. We reviewed the
clinical roles of novel hormonal therapy (NHT), namely abiraterone acetate (AA), enzalutamide, apalutamide and daro-
lutamide, in the management of advanced prostate cancer, and data on its use in Asian patients, in order to extrapo-
late these findings to the Southeast Asian patient population. There are some differences in the molecular features
between the NHTs, which influenced their respective permeabilities through the blood-brain barrier. The Asian sub-
analyses of the landmark studies of each NHT were limited. The primary endpoints of the Asian sub-analyses generally
reflect the efficacy outcomes of the respective landmark study. Hypertension, fatigue, musculoskeletal disorders, rash,
and hot flushes were among the common toxicities observed in Asian patients. Real-world data on AA in the Asian
setting is favourable, but data is limited for enzalutamide, apalutamide and darolutamide. Based on the sub-analyses
and real-world data, the efficacy and safety of NHTs in the Asian patients showed a similar trend to the respective
landmark studies. The lack of clinical trials in the Southeast Asian region hampers the ability to make a robust conclu-
sion on any specific efficacy or safety differences that may be present; clinicians must assume that the broader Asian
sub-analyses and real-world data reflects Southeast Asian patients’ outcomes.

Keywords: Advanced prostate cancer, Southeast Asia, New generation androgen receptor-axis targeted therapies,
Abiraterone acetate, Enzalutamide, Apalutamide, Darolutamide

Background

Prostate cancer (PCa) is the eighth most common can-
cer and the eighth most frequent cause of cancer death
among men in the South-East Asian region attributing to
the aging population [1, 2]. In addition, the mortality-to-
incidence ratio of PCa was approximately two times or
higher in middle-income Southeast Asian countries com-
pared to high-income Asian countries such as Japan and
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South Korea [1]. Therefore, understanding of the disease
pathophysiology, drug development and accessibility has
become increasingly important.

The androgen receptor (AR) axis is an important thera-
peutic target in the treatment of advanced PCa, through
the use of androgen deprivation therapy (ADT) and AR-
axis targeted therapies (ARATS) [3]. Abiraterone acetate
(AA), enzalutamide, apalutamide or darolutamide are
the key novel hormonal therapies (NHTs) which target
the AR-axis. They have shown positive results in sev-
eral clinical trials for the treatment of PCa in different
stages (i.e. metastatic castration-naive PCa [mCNPC],
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nonmetastatic castration-resistant PCa [nmCRPC], and
metastatic castration-resistant PCa [mCRPC]) [4-13].

With the increase of PCa burden in Southeast Asia, it is
of interest to review the roles of NHT in the management
of advanced PCa, NHT availability in Southeast Asia, and
data on NHT use in the Asian patients in key clinical tri-
als, especially focusing on the efficacy and adverse events
(AEs) in this patient population. Furthermore, we aim to
discuss the mechanism of NHT action, as well as to iden-
tify the gaps in knowledge on the use of these agents in
Southeast Asian patients.

Methodology

This review was constructed based on key randomised
controlled trials (RCTs) and studies covering mCNPC,
mCRPC and nmCRPC and treatment with NHT, namely
abiraterone acetate (AA), enzalutamide, apalutamide
and darolutamide. In September 2021, we conducted a
search in the PubMed database to obtain relevant stud-
ies published in the English language from 1996 to 2021.
Keywords used in the search included the titles of the key
trials ("ARAMIS", "ARCHES", "COU-AA-302", "LATI-
TUDE", "PREVAIL", "PROSPER", "SPARTAN", "TITAN"),
disease phases ('mCNPC", "mHSPC", "mHNPC",
"mCSPC", "mCRPC" and "nmCRPC") and drug names
("abiraterone acetate”, "enzalutamide", "apalutamide”
and "darolutamide"). The Asian sub-analyses of the spe-
cific RCTs were obtained via the keywords "Asian", "Asia",
and "sub-analysis". Our search yielded 167,038 hits based
on PCa alone, 13,942 hits after refining with specific
key words, and 1308 hits after narrowing down articles
to Clinical Trial or Randomised Controlled Trial. These
articles were then selected and reviewed.

Review outcomes

Treatment targets and molecular development of NHTs
The treatment of PCa includes the suppression of andro-
gen synthesis and AR signalling pathway. ADT is the
backbone of PCa treatment. However, most patients
eventually develop resistance against ADT and progress
to castration-resistant PCa (CRPC) [14].

Initially, ligand-based drug design for PCa was based on
the structure of testosterone, which is the most prevalent
androgen in the body. Since then, many steroidal agonists
such as methyltestosterone and oxandrolone and ste-
roidal antagonists such as cyproterone acetate had been
approved. Unfortunately, multiple side effects have lim-
ited the use of these steroidal agents [15]. Non-steroidal
agents such as flutamide, nilutamide and bicalutamide
followed, each agent an improvement from the previous
agent, although not without their own side effects [16].
Since then, more agents have been developed in order to
overcome castration resistance. Several new-generation
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ARATs have since been developed, which have demon-
strated benefit in both metastatic and nonmetastatic
disease.

New-generation AR-axis targeted therapies (ARATS)
Different steps along the AR signalling pathway may be
exploited for the treatment of PCa [17]. AA, for one,
exerts its effect by inhibiting androgen biosynthesis,
while enzalutamide, apalutamide and darolutamide
inhibit the AR by blocking its dimerisation, transloca-
tion into the nucleus and binding of AR-dimers to the
androgen-response elements [17]. Some differences in
their mechanism of action, efficacy and adverse effects
may be attributed to the chemical structures and molecu-
lar differences between these drugs. The molecular differ-
ences between the new-generation ARATSs are shown in
Table 1.

Abiraterone acetate (AA)

AA is a potent inhibitor of CYP17A1, which is the key
enzyme involved in the synthesis of androgen includ-
ing testosterone [17, 18]. The inhibition of testosterone
synthesis not only occurs in the testes, but also in the
adrenal glands and PCa cells [17]. AA is associated with
side effects related to mineralocorticoids excess lead-
ing to hypokalaemia, fluid retention, or hypertension,
which necessitates its combination with corticosteroids
to reduce these side effects [19].

Several phase 3 trials have been performed with AA
in the treatment of different phases of advanced PCa,
namely mCNPC and mCRPC, with positive outcomes.
The Asian sub-analysis on AA efficacy is only available
from the mCNPC trial (LATITUDE), as summarised
in Table 2. No Asian sub-analysis for the COU-AA-301
and COU-AA-302 trials (AA in post-chemotherapy and
chemotherapy-naive mCRPC patients, respectively) was
available. The safety outcomes of AA in Asian patients
are summarised in Table 3.

In a real-world data (RWD) study performed for
mCRPC in the Southeast Asian cohort, 93 patients were
treated with AA plus prednisolone (AAP) in Thailand
and Malaysia (58.1% and 41.9% of patients, respectively).
Patients were treated for a median duration of 10 months
(IQR 5.6-17.1). Malaysian patients had numerically
shorter median overall survival (OS) and biochemical
progression-free survival (bPFS) (OS 17.8 months, 95%
CI 6.4-29.1; bPFS 10.4 months, 95% CI 8.8-12.0) ver-
sus Thai patients (OS 27.0 months, 95% CI 11.3-42.7;
bPES 14.0 months; 95% CI 5.8-22.2), although the dif-
ferences were non-significant (both p>0.05). Patients
who received >10 months of AAP treatment had lower
risk of death and longer bPFS, compared to patients who
received <10 months treatment duration (HR 0.10, 95%
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Table 1 Molecular differences between the new-generation ARATs
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Ability to cross the blood-
brain barrier [19, 34]

AR inhibition (AR-HEK293
cells) [34]

Molecular weight [54-57]
pK, of molecule [57-60]
Computed LogP [54-57]
Activation of mutant AR [34]
Packing size [60-63]
Recommended dosage
[60-63]

Availability in SEA countries
(as of January 2022)

Yes
na.

3915

5.19

52

na.

250 mg and 500 mg tablets
1000 mg/day

Malaysia, Singapore, Indo-
nesia, Thailand, Philippines,
Vietnam

Highest

Lowest

Full antagonist
(IC5p=219 nM)

464.44

No pK, between pH 3-11
3.6

Yes (7877L)

40 mg capsules

160 mg/day

Malaysia, Singapore,
Indonesia, Thailand,
Philippines

Full antagonist
(IC50=200 nM)

4774

9.7

3

Yes (7877L)
60 mg tablets
240 mg/day

Malaysia, Singapore, Indone-
sia, Thailand

Full antagonist
(IC5p=26 nM)

3988

11.75

1.8

None described
300 mg tablets
1200 mg/day

Singapore

AR androgen receptor, BD twice daily, ICs, half maximal inhibitory concentration, n.a. not applicable, OD once daily, SEA Southeast Asia

CI 0.05-0.22 and HR 0.13, 95% CI 0.06-0.25, respec-
tively). AAP was well-tolerated in the Southeast Asian
cohort with comparable survival benefits to other Asian
populations. Lower PSA levels at AAP initiation, posi-
tive prostate-specific antigen (PSA) response, and chem-
otherapy-naive were significant factors in deciding the
duration of AAP treatment [20].

Another retrospective study was performed in a sin-
gle Chinese centre involving 60 chemotherapy-naive
mCRPC patients treated with AAP (n=43) or predni-
solone alone (n=17). The median follow-up time was
14.0 months (range 7.0-18.5 months). The AAP group
had significantly longer median PSA progression-free
survival (PFS) (10.3 vs. 3.0 months, p<0.001), rPFS (13.9
vs. 3.9 months, p<0.001), and OS (23.3 vs. 17.5 months,
p=0.016) compared to the prednisolone group. The
AAP and prednisolone groups had elevated alanine ami-
notransferase as the most frequently reported grade 3/4
adverse event, at 11.6% and 11.8% of patients, respec-
tively. The AEs had not caused treatment cessation in
patients. A short duration (<18 months) from ADT to
castration resistance was a significant factor associated
with shorter OS (p =0.007). AA was reported to have a
favourable safety and efficacy profile for the treatment of
chemotherapy-naive mCRPC patients of Asian descent
[21].

Similarly, in a retrospective analysis performed on
200 mCRPC patients treated with AAP at four tertiary

hospitals in Singapore (81.5% of the patients were chem-
otherapy-naive and 18.5% were post-chemotherapy),
median OS was 20.0 (95% CI 18.3-22.9) and 10.5 (95%
CI 1.1-40.5) months for chemotherapy-naive and post-
chemotherapy cohorts, respectively. A subset analysis
(n=108) showed that chemotherapy-naive patients who
had prior ADT for>12 months had significantly longer
OS (p<0.001). Incidence of grade 3/4 events were around
6.6%, with the most common side effect being hyperten-
sion (2.4%) [22].

In a real-world clinical experience with AA in mCRPC
treatment in Hong Kong, 110 mCRPC patients were
treated with AAP (58 chemotherapy-naive and 52 post-
chemotherapy patients). The median follow-up time was
7.5 versus 11.4 months for chemotherapy-naive versus
post-chemotherapy patients, respectively. The median
OS and PFS were 18.1 versus 15.5 months and 6.7 versus
6.4 months for chemotherapy-naive versus post-chem-
otherapy patients, respectively. Chemotherapy-naive
patients who had visceral diseases had significantly infe-
rior OS (2.8 vs. 18.0 months, p =0.0007) and PFS (2.8
vs. 6.8 months, p=0.0088) versus those without. Pain
control was comparable in both chemotherapy-naive
and post-chemotherapy groups. The most common tox-
icities grade>3 were hypertension (6.9% vs. 5.8%) and
hypokalaemia (3.4% vs. 3.8%) in chemotherapy-naive ver-
sus post-chemotherapy patients. Positive PSA response
(>50% drop of PSA from baseline) within the first
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3 months of therapy was associated with favourable OS
and PFS in both chemotherapy-naive and post-chemo-
therapy groups [23].

In a retrospective RWD analysis to evaluate the efficacy
of AA in 51 Turkish mCRPC patients, 64.7% received
AA post-chemotherapy and 35.3% were chemotherapy-
naive. The median OS was 17.3 months (range 9.3-33.1).
Median OS was 12.7 months (range 9.4-18.3) and
29.4 months (range 9.3-33.0) in the chemotherapy-naive
and post-chemotherapy groups, respectively (p=0.236).
In addition, median rPFS was 10.1 months (range 4.5—
18.4). rPFS was 10.1 months (IQR 6.0-14.7) in the chem-
otherapy-naive group and 9.7 months (range 4.0-18.4) in
the post-chemotherapy group (p=0.808). PSA-PFS was
7.4 months (range 4.6—13.4) in the chemotherapy-naive
group and 9.1 months (range 4.8—13.1) in the post-chem-
otherapy group (p=0.843). AA was considered as an
effective and reliable agent in this study [24].

In a study on low dose abiraterone taken with food, 36
patients with progressive CRPC from seven centres in the
United States and Singapore were randomly assigned to
receive either standard dose AA (STD; 1000 mg fasting)
or low-dose AA (LOW; 250 mg with a low-fat meal). Both
arms also received prednisolone 5 mg twice daily. After
12 weeks, a greater effect was observed on PSA in the
LOW group (mean log change, 21.59) versus STD group
(21.19). The PSA response rate was 58% and 50% in LOW
and STD, respectively. The median PFS was~9 months
in both groups, and androgen levels showed similar
reduction in both arms. AA concentrations was higher
in STD, but there was no difference in PSA response or
PES between the two groups. Low-dose AA with low-fat
meal was found to be noninferior to standard dosing with
respect to PSA metrics [25].

Enzalutamide

Enzalutamide competitively binds to the AR ligand-bind-
ing domain and subsequently inhibits its translocation to
the nucleus and binding to DNA [26]. In addition, enza-
lutamide has also been shown to decrease proliferation
and increase PCa cell death. It results in tumour regres-
sion in castration-resistant xenograft models, and was
reported to show persistent in vitro activity in the setting
of AR splice variants such as AR-V7 [27].

Positive outcomes of enzalutamide were observed in
several phase 3 trials for different PCa phases (nCNPC,
nmCRPC and mCRPC). The Asian sub-analyses of
these clinical trials in regards to efficacy and safety are
listed in Tables 2 and 3, respectively. The AFFIRM study
(enzalutamide in mCRPC patients post-docetaxel) is
not included, as no Asian sub-analysis have been made
available.
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A retrospective real-world study evaluated the
medical records of 199 Korean chemotherapy-naive
mCRPC patients who received enzalutamide daily.
Out of this, 89 patients also received concurrent ADT.
Over 80% of the patients had a Gleason score of >8,
and one-third of patients had European Coopera-
tive Oncology Group Performance Status (ECOG PS)
0, with an overall mortality rate of 12%. Median OS
was not achieved, and 76.7% of patients were alive
at 30 months. Median time to PSA progression was
6 months. Patients receiving concurrent ADT achieved
significantly higher OS rate at 2 years and significantly
longer duration of PSA PES versus those receiving
enzalutamide alone (84.6% vs. 71.7% [p=0.015] and
8.0 months vs. 4.6 months [p=0.008], respectively).
The incidence of adverse events of grade > 3 was 1.7%.
ADT administered concurrently with enzalutamide
was shown to improve OS significantly (HR 0.346, 95%
CI10.125-0.958) [28].

The efficacy, safety, and pharmacokinetics of enza-
lutamide was evaluated in Japanese CRPC patients;
14 patients received enzalutamide at a standard dose
(160 mg/day) or reduced doses (80 or 120 mg/day). The
PSA, AEs, and steady-state trough plasma concentra-
tions of enzalutamide (Cgg py7) and its active metabo-
lite (N-desmethyl enzalutamide [NDE])(Cgg wpg) were
then analysed. Ninety-two percent of patients achieved
a PSA drop of >50% from baseline. AEs were few and
mild. The study reported no differences in Cgg py7 and
Css, npe between the study subjects and other eth-
nic groups from previous studies. Enzalutamide was
deemed adequately effective and safe in Japanese CRPC
patients, even at reduced doses [29].

A retrospective real-world study of first and later
lines of enzalutamide in mCRPC patients in Hong
Kong revealed an overall PSA response rate of 43.6%;
PSA response rates were 73.5%, 35.1%, and 19.2% for
first-line (1L), second-line (2L), and third-/fourth-line
(3L and 4L) treatment, respectively. PFS and OS were
significantly associated with the line of treatment in
the univariate survival analysis (1L/2L/3L and 4L; PFS,
7.1/3.9/2.2 months; OS, not reached/15.8/7.4 months;
both p=0.0002), but not in the multivariate analysis.
Fatigue (grade 1/2, 54.7%; grade 3/4, 9.4%) was elevated
compared to AFFIRM (any grade, 34%) and PREVAIL
(any grade, 36%) trials. 3L or 4L treatment was sig-
nificantly associated with grade 2 fatigue. This study
concluded that earlier lines of enzalutamide treatment
were associated with longer PFS and OS, more frequent
PSA response, and less fatigue [30].

No RWD study was found on the use of enzalutamide
in advanced PCa patients in Southeast Asia.
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Apalutamide

Apalutamide has a 7-10-fold higher affinity to the AR
ligand-binding domain versus bicalutamide, which
impedes AR dimer translocation into the nucleus [14].
The structural difference between apalutamide and enza-
lutamide lies on the cyclisation of the dimethyl moiety in
enzalutamide into a cyclobutyl moiety in apalutamide,
as well as the substitution of carbon in enzalutamide’s
2-cyanophenyl moiety to nitrogen in apalutamide’s
2-cyanopyridine moiety, which increases the electron
density and introduces heterocylisation of the ring [31].
These structural changes contributed to the lower LogP
value of apalutamide compared to enzalutamide, indi-
cating increased hydrophilicity which affects its perme-
ability through the blood-brain barrier [32]. In LNCaP
xenograft mice, the brain-plasma concentration ratio of
apalutamide was shown to be fourfold lower than enza-
lutamide after 28 days of treatment, suggesting apaluta-
mide’s lower threshold for clinical seizures and central
nervous system (CNS) toxicities [33].

Phase 3 trials have been reported with apalutamide in
mCNPC and nmCRPC patients. The Asian sub-analyses
of apalutamide clinical trials are shown in Table 2 (effi-
cacy outcomes) and Table 3 (safety outcomes).

No RWD study was found on the use of apalutamide in
advanced PCa patients in Asia.

Darolutamide

Similar to enzalutamide and apalutamide, darolutamide
blocks the AR dimer translocation into the cell nucleus.
However, darolutamide has a distinct molecular struc-
ture compared to enzalutamide and apalutamide [34].
The main differentiating feature of darolutamide versus
enzalutamide and apalutamide is the opening of the ring
into a long hydrocarbon chain, making it the most hydro-
philic of the three molecules [35]. Comparison of darolu-
tamide versus enzalutamide in blood—brain barrier (BBB)
penetration by using *C-labeled whole-body autoradiog-
raphy in an animal model showed that darolutamide has
a tenfold lower BBB penetration compared to enzaluta-
mide, which may translate to fewer CNS adverse effects
such as falls [34, 35]. Darolutamide also has a higher AR
inhibition potency versus enzalutamide and apalutamide,
and does not activate AR mutants such as AR(F877L),
AR(W742L) and AR(TS78A) [34].

A phase 3 trial has been performed with daroluta-
mide for the treatment of nmCRPC patients. The Asian
sub-analysis of this clinical trial was compared with the
landmark study in Table 2. Safety outcomes are shown in
Table 3.

No RWD study was found on the use of darolutamide
in advanced PCa patients in Asia.
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Discussion
Overall, the Asian sub-analyses reflect the outcomes of
its respective landmark studies. In LATITUDE, Japanese
mCNPC patients on AA achieved higher 5-year survival
rate compared to patients receiving placebo, reflecting
the findings reported in the landmark study, in which
median OS was significantly longer with AA versus pla-
cebo [5, 36]. In addition, the median radiographic pro-
gression-free survival (rPFS) was not reached with AA
versus 22 months with placebo; the efficacy outcomes
in the Japanese subpopulation were deemed consistent
with the landmark study [37] (Table 2). A number of AEs
were frequently observed in Japanese patients receiving
AA, the most common of which includes hypertension,
hypokalaemia and nasopharyngitis [36]. The frequency
of grade>3 AEs was similar between the AA groups in
the Japanese sub-analysis (68.6%) and the landmark study
(68%), although grade >3 AEs were twice as frequent in
patients receiving placebo in the landmark study (50%)
compared to the Japanese sub-analysis (25.7%) [5, 36]
(Table 3). RWD studies involving Asian mCRPC patients
showed positive treatment outcomes with AA, and AA
was well-tolerated [20-25]. The most common toxicities
with AA observed in real-world studies include hyper-
tension and hypokalaemia [22, 23]. No real-world study
on AA involving Asian patients were found for mCNPC.
In ARCHES, Japanese mCNPC patients on enzaluta-
mide showed lower risk of radiographic progression or
death compared to placebo; these outcomes were similar
to the landmark study, in which survival was extended
with enzalutamide versus placebo [8, 38]. For nmCRPC
patients on enzalutamide, the landmark PROSPER study
reported longer median OS achieved with enzalutamide
compared to placebo; similarly, a PROSPER subgroup
analysis by region reported that OS benefit with enzaluta-
mide was similar across Asia and North America [10, 39].
As for mCRPC patients on enzalutamide, the PREVAIL
Asian sub-analysis involving patients from Japan, Korea
and Singapore reported improved rPFS and OS com-
pared to placebo [40]. Similarly, a longer median OS was
achieved for mCRPC patients on enzalutamide versus
placebo in the landmark PREVAIL study [11] (Table 2).
The most common AEs observed with enzalutamide in
the Asian sub-analyses vary across mCNPC or mCRPC
patient types (data on the most common AEs among
nmCRPC patients were not available); hot flushes, naso-
pharyngitis and hypertension were some of the common
AEs seen in mCNPC patients, whereas fatigue, decreased
appetite and constipation were seen in mCRPC patients.
Fewer Asian mCRPC patients in the PREVAIL sub-analy-
sis (31.5%) had AEs grade > 3 compared to the landmark
study (53%) [11, 40] (Table 3). In real-world studies car-
ried out in Korea and Japan, treatment with enzalutamide
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yielded beneficial outcomes and were well-tolerated [28,
29].

mCNPC patients receiving apalutamide in the land-
mark TITAN study reported that the median OS was
not reached with apalutamide versus 52.2 months with
placebo (p<0.0001) [12]. The hazard ratio for rPFS was
0.48 for apalutamide versus placebo (p<0.001), and the
24-month rPFS was also higher with apalutamide versus
placebo (p<0.001) [41]. The TITAN Japanese subgroup
analysis also reported improved OS and rPFS with apalu-
tamide (hazard ratios both < 1), similar to the overall pop-
ulation [42]. In addition, the TITAN East Asia subgroup
analysis involving patients from China, Japan and Korea
also showed improved 24-month rPFS with apaluta-
mide versus placebo (p=0.009) [41]. On the other hand,
the landmark SPARTAN study reported that nmCRPC
patients receiving apalutamide whose PSA declined
to<0.2 ng/mL showed a larger risk reduction in metas-
tasis-free survival (MFS) than patients whose PSA did
not decline to<0.2 ng/mL (p<0.0001) [43]. In addition,
apalutamide also tremendously reduced the risk of PSA
progression compared to placebo (p<0.0001) [13]. In the
Asian sub-analysis of SPARTAN involving patients from
Japan, Taiwan and South Korea, MFS improvement with
apalutamide was reported to be similar between Asian
patients and non-Asian patients versus placebo (both
p<0.0001) [44]. However, PSA response was slightly
lower with Asian patients (82%) compared to non-Asian
patients (91%) [44]. The Japanese sub-analysis of SPAR-
TAN reported that median MFS was not reached, com-
pared to 18.23 months with placebo [45] (Table 2). Rash
was a significant AE reported with apalutamide in the
Asian sub-analyses of TITAN and SPARTAN [41, 42, 44,
45]. More patients were reported to have AE grade>3 in
the TITAN Japanese and Asian (China, Japan and Korea)
sub-analyses (42.9% and 40.9%, respectively) compared to
the landmark TITAN study (7.6%) [12, 41, 42]. The differ-
ence in the proportion of patients with AEs grade > 3 was
less pronounced in the SPARTAN Japanese and Asian
(Japan, Taiwan and South Korea) sub-analyses (44.1%
and 39%, respectively) compared to the landmark SPAR-
TAN study (56%) [13, 44, 45] (Table 3). No RWD study
was found on the use of apalutamide in advanced PCa
patients in the Asian population.

In the landmark ARAMIS study involving nmCRPC
patients, median MFS was significantly longer with daro-
lutamide compared to placebo (p<0.0001) [46]. Similar
outcomes were observed in the Japanese sub-analysis of
ARAMIS, with median MFS not reached with darolu-
tamide versus 18.2 months with placebo [47] (Table 2).
Common AEs observed in the Asian sub-analysis were
constipation, falls and fractures; fewer grade>3 AEs
were observed with darolutamide (43.5%) compared to
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placebo (48.5%) [47] (Table 3). Similar to apalutamide,
no RWD study was found on the use of darolutamide in
advanced PCa patients in the Asian population.

Generally, hypertension, musculoskeletal disorders,
rash, nasopharyngitis, hot flushes, falls and fractures
are among the common AEs observed with NHT in
Asian patients (all grades). The most common Grade >3
AEs include hypertension and fractures, among others
(Table 3). However, primary outcomes in several Asian
sub-analyses were not reached, and certain safety out-
comes were not reported.

A lack of clinical trial analysis performed in the South-
east Asian region leads to uncertainty in understand-
ing how the hormonal therapies impact the Southeast
Asian PCa population. This raises a question: how does
the Southeast Asian data compare with the rest of the
world? The Asia Pacific Advanced Prostate Cancer Con-
sensus Conference (APAC APCCC) 2018, for example,
had discussed the increased toxicity of docetaxel in Asian
patients compared to Caucasian patients [48].

Currently, clinicians can only extrapolate findings
from clinical trial sub-analyses and real-world evidences
from the broader Asian region to Southeast Asia. How-
ever, many Asian sub-analyses of major NHT studies
were focused on East Asian ethnicities, particularly the
Japanese population. The relevance of these Asian sub-
analyses to specifically Southeast Asian patients may
be limited, owing to the homogeneity of the Japanese
patients. Southeast Asian populations are heterogene-
ous, consisting of multiple ethnicities and countries.
Therefore, development of Southeast Asian sub-analyses
of major NHT trials would enable clinicians from this
region to understand the expected outcomes when treat-
ing patients and make informed choices. We also propose
future clinical trials to be more inclusive with the partici-
pation of patients from different Southeast Asian popula-
tions, in order to build a clear picture of the efficacy and
safety of NHTs in Southeast Asian patients [49].

There are, however, several challenges in executing
RCTs in Southeast Asia. There is a relatively lower inci-
dence of PCa reported in Southeast Asian countries
compared to other higher-income Asian and Western
countries, leading to a smaller study subject population
[1]. Furthermore, the Southeast Asian region lacks a
comprehensive regional PCa registry data, which would
help in planning any regional clinical trials. Other limi-
tations include the legal framework of each country and
availability of Clinical Research Organisation networks in
supporting the clinical trials, as well as affordability of the
new drugs in the Southeast Asian market.

The limitations in executing RCTs contribute to signifi-
cant unmet needs in the management of PCa in South-
east Asia. These unmet needs include limited resources
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and access to NHTs for PCa patients, attributing to the
limited financial capacity in both patients as well as
national healthcare systems [1]. Clinical studies con-
ducted by the pharmaceutical industry often focus on
larger markets in Asia and Western countries, limiting
accessibility of the new drugs in smaller markets, which
in turn limits the representation of Southeast Asian data
in key pivotal trials.

Furthermore, there is also a lack of infrastructure to
effectively treat PCa in certain countries. This is dem-
onstrated by the significantly lower PCa mortality-to-
incidence ratio in countries with high gross domestic
product and healthcare expenditure, compared to low- to
middle-income countries (LMIC) [50]. The A-CaP study
has revealed that a large proportion of new PCa patients
in middle-income Asian countries had metastatic disease
at presentation (46.6% and 53.9% of all new cases in Indo-
nesia and Malaysia, respectively). This is in stark contrast
to high-income Asian countries such as Japan, South
Korea and Singapore (10.2%, 4.5%, and 15.5% of all new
cases, respectively). Efforts to improve early detection of
PCa could also decrease the high mortality-to-incidence
ratio observed in LMIC [1].

In addition, cancer care is expensive in the Southeast
Asian region. The ACTION (ASEAN Costs in Oncology)
study revealed that the one-year risks for financial catas-
trophe (out-of-pocket health costing>30% of annual
household income) and economic hardship (inability to
make necessary household payments) following a cancer
diagnosis were high among Southeast Asian countries,
at 50% and 35% respectively. As a result, 28% took out
personal loans, and 20% turned to selling assets to cover
treatment costs [50].

In the M-CaP study, only 22.5% of Malaysian metastatic
PCa patients received life-prolonging treatments such as
chemotherapy (30.3%) or ARATSs such as AA (64.3%) or
enzalutamide (5.4%) after developing biochemical pro-
gression or CRPC [50]. Most patients could not afford
abiraterone (~US$ 2800/month) or enzalutamide (~ US$
3400/month), which is>2 x higher than the median
monthly household income of ~US$ 1410 [50]. Only 18%
of Malaysian patients could afford personal insurance
coverage, particularly those in the high-income groups
[50].

In the near future, we hope that more resources will
be channeled to the establishment of PCa registry in
Southeast Asian countries to support PCa epidemiol-
ogy, prevention and treatment. This evidence-based
approach will aid healthcare professionals and policy
makers in improving cancer services, cancer awareness
programs and PCa care guidelines. In addition, cost
efficacy studies can also be carried out to analyse differ-
ent interventions in terms of patient health outcomes
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and the economic consequences, in order to under-
stand the value of a particular therapeutic agent in this
region.

Furthermore, the outcomes of the current trials of
new upcoming drugs are also highly anticipated. There
are currently over 100 Phase III PCa trials in progress in
the United States alone [51]. Studies of interest involve
various anti-cancer agents, including agents such as poly
(ADP-ribose) polymerase inhibitors (PARP1i), radioligand
therapy with "’Lu-PSMA-617, immunotherapy, oral
ADT, as well as a combination of these treatments, in
addition to using effective drugs in earlier disease phases
such as mCNPC and nmCNPC. Prevention/early diagno-
sis studies and novel imaging studies for more accurate
disease staging are also highly anticipated.

It is important to note that although the incidence of
PCa reported in the Asian population is lower compared
to Western populations, the large size of the Asian popu-
lation translates to a high number of PCa patients in Asia.
However, key clinical trials have typically skewed towards
Western patient populations, with only a small percent-
age of patients of Asian heritage. In fact, the low inci-
dence of PCa, particularly in Southeast Asian countries,
may actually be due to low awareness and limited PCa
screening efforts in these countries. This is evident when
comparing between Singaporean and Malaysian PCa
registries; Malaysians of Chinese descent have a signifi-
cantly lower incidence of PCa compared to Singaporeans
of Chinese descent (age-standardised incidence ratios of
7.7 [2012-2016] vs. 33.4 [2014-2018] per 100,000 popu-
lation), despite the two populations sharing a common
ethnic origin [52, 53]. Given the above, it is essential for
clinical trials to include more patients from the South-
east Asian region, which make up a large proportion of
patients with unmet needs in terms of cancer treatment
and knowledge on differences in disease biology.

Conclusions

The lack of PCa clinical trials in the Southeast Asian
region hampers the ability to make a robust conclusion
on any specific efficacy or safety differences that may
be present in this patient population. However, clinical
trial sub-analyses and RWD involving patients from the
broader Asian region showed a similar trend in the effi-
cacy and safety of NHTs as the respective landmark stud-
ies. Currently, clinicians in Southeast Asia must assume
that the Asian sub-analyses mirror the outcomes in this
region. Expansion of future clinical trials to Southeast
Asia would increase understanding on how hormonal
therapies impact the diverse population of PCa patients
in Southeast Asia.
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