
Asian Journal of Andrology (2023) 25, 653–661 
www.asiaandro.com; https://journals.lww.com/ajandrology

Despite heterogeneity in prostate cancer management approaches 
and outcomes between Asian and Western countries, most available 
evidence about the efficacy and safety of treatment derives from studies 
conducted in Western populations.3 Standard of care for metastatic 
castration-sensitive prostate cancer (mCSPC) currently involves the 
addition of an androgen signaling inhibitor or docetaxel to standard 
androgen deprivation therapy (ADT).7–11 Treatment intensification 
with next-generation androgen receptor inhibitors (e.g., apalutamide 
and enzalutamide) offers survival benefits compared with ADT alone.12 
In the multinational, randomized, phase 3 Targeted Investigational 
Treatment Analysis of Novel Anti-androgen (TITAN) trial, the addition 

INTRODUCTION
The age-adjusted incidence of prostate cancer has increased globally 
over time and is expected to rise to a greater extent in developed Asian 
countries and developing Western countries than in developed Western 
countries.1 Although the incidence of prostate cancer has historically 
been low in Asian countries, the anticipated increase likely relates to an 
overall aging population, changes in lifestyle and diet, other acquired 
risk factors, and more frequent detection due to adapted screening 
patterns.1–4 Moreover, substantial differences between Asian and other 
racial groups have been reported in genetic variations that play a role 
in prostate cancer risk.4–6
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of apalutamide to ADT in a broad range of patients with mCSPC 
significantly improved overall survival (OS), radiographic progression-
free survival (PFS), and other clinically relevant outcomes relative to 
placebo, with an acceptable safety profile, while maintaining patients’ 
health-related quality of life.13–16 

As ethnicity and regional practice differences may affect some 
treatment outcomes in advanced prostate cancer,17,18 at the time of 
the prespecified interim analysis of the TITAN trial,13 an interim 
subgroup analysis was conducted in participating Asian patients. 
Radiological and laboratory outcomes in the Asian cohort were found 
to be consistent with those reported in the overall TITAN population.19 
Further to the event-driven final analysis in the overall TITAN 
population,14 the current subgroup analysis reports final efficacy and 
safety data in the Asian cohort.

PATIENTS AND METHODS
Study design
TITAN was a phase 3, randomized, double-blind, placebo-controlled 
trial in patients with mCSPC conducted at 260 sites in 23 counties.13,14 
The TITAN trial is registered with ClinicalTrials.gov number, 
NCT02489318. This post hoc final subgroup analysis involved Asian 
patients enrolled in TITAN at 62 sites in China, Japan, and South 
Korea. The original trial and subgroup analyses were approved by 
ethics review boards at participating centers. All participating patients 
provided written informed consent. 

The interim and final analyses of the TITAN trial13,14 and interim 
analysis of the Asian cohort19 have previously been published. In brief, 
patients eligible for inclusion were required to have documented 
prostate adenocarcinoma and distant metastasis (including ≥1 bone 
lesion), an Eastern Cooperative Oncology Group performance 
status score of 0–1 and castration sensitivity (i.e., patients were not 
receiving ADT at the time of disease progression). Prior mCSPC 
treatment was limited to ≤6 cycles of docetaxel (last dose ≤2 months 
before randomization and no evidence of disease progression before 
randomization); ≤6 months of ADT in the metastatic setting (≤3 years 
for localized disease); ≤1 course of radiation or surgical intervention 
for metastatic disease-related symptoms; and other localized treatment 
completed ≥12 months before randomization. Patients were excluded if 
they had severe angina, myocardial infarction, congestive heart failure, 
or an arterial or venous thromboembolic event within 6 months of 
randomization, recent ventricular arrhythmia, or a predisposition to, 
or history of, seizure.

Eligible patients were randomized 1:1 to receive once-daily oral 
apalutamide 240 mg plus continuous ADT (henceforth apalutamide) 
or once-daily oral matched placebo plus continuous ADT (henceforth 
placebo), with treatment administered in 28-day cycles until disease 
progression or unacceptable toxicity.

Endpoints and assessment
Dual primary endpoints for the prespecified first analysis of the 
TITAN trial were radiographic PFS (time from randomization to first 
image-based documentation of disease progression or death from any 
cause) and OS (time from randomization to death from any cause). 
Based on significantly superior radiographic PFS and OS rates with 
apalutamide relative to placebo,13 the study was unblinded to allow 
placebo recipients without disease progression to cross over to receive 
open-label apalutamide. Crossover patients were analyzed as part of 
the placebo intent-to-treat (ITT) population. After unblinding, patients 
continued to be followed for OS but not radiographic PFS. The final 
analysis for OS was conducted once 405 (170 apalutamide and 235 

placebo) of the required approximately 410 deaths had occurred in 
the overall study population.14

Also assessed in the TITAN trial was the ad-hoc endpoint of time 
from randomization to initiation of castration resistance and the 
exploratory endpoints of time from randomization to prostate-specific 
antigen (PSA) progression based on Prostate Cancer Clinical Trials 
Working Group 2 criteria20 and time from randomization to second 
PFS (PFS2) defined as the first occurrence of investigator-determined 
disease progression (PSA progression, progression on imaging, or 
clinical progression) on first subsequent therapy, or death.

Additional analyses on these endpoints were conducted in patient 
subgroups with low- and high-volume disease at baseline. Definitions 
of disease volume were adapted from the Chemohormonal Therapy 
versus Androgen Ablation Randomized Trial for Extensive Disease 
in Prostate Cancer (CHAARTED) study.21 High-volume disease was 
defined as visceral metastases and ≥1 bone lesion, or ≥4 bone lesions 
with ≥1 outside the axial skeleton. Low-volume disease was defined as 
the presence of bone lesions not meeting the definition of high-volume 
disease. Bone scanning plus computed tomography (CT) or magnetic 
resonance imaging (MRI) was conducted at baseline (≤6 weeks pre-
randomization), treatment cycles 3 and 5 and then every 4 cycles. 

Treatment-emergent adverse events (TEAEs) were recorded and 
graded using the Medical Dictionary for Regulatory Activities, version 
20.022 and National Cancer Institute-Common Terminology Criteria 
for Adverse Events, version 4.0.3.23

Statistical analyses
Efficacy assessments in the TITAN trial were conducted in the 
ITT population (all randomized patients). Safety assessments were 
conducted in the safety population (all patients who received at least 
one dose of the study drug).

The Kaplan–Meier method and Cox proportional-hazards model 
were used to estimate time-to-event variables and determine hazard 
ratios (HRs) and their associated 95% confidence intervals (CIs) for 
OS and other clinically relevant endpoints in the overall cohort and 
in low- and high-volume disease subgroups. Inferential statistics are 
not applicable and analyses are for descriptive purposes only. Nominal 
P-values are reported without adjustment for multiplicity. Two-
sided P < 0.05 was considered statistically significant. A sensitivity 
analysis, using the inverse-probability-of-censoring weighted (IPCW) 
log-rank test was conducted to estimate the treatment effect on OS 
with adjustment for the potential confounding effect in the presence 
of crossover. In the IPCW analysis, patients who crossed over from 
placebo to apalutamide were censored at the time of crossover, whereas 
patients remaining in the placebo group were weighted to compensate 
for missing data.

Baseline characteristics and adverse events (AEs) are summarized 
descriptively. Continuous variables are presented as medians (ranges) 
and categorical variables as numbers (percentages) of patients.

RESULTS
Study population
The Asian ITT population included 111 patients in the apalutamide arm 
(one who did not receive apalutamide) and 110 patients in the placebo 
arm; the safety population consisted of 110 patients in each treatment 
arm (Figure 1). Demographics and baseline disease characteristics of 
the Asian cohort19 and overall ITT study population14 have previously 
been reported and are summarized in Table 1.

Baseline characteristics in the Asian cohort were comparable 
between apalutamide and placebo groups except for median PSA which 
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was higher in the apalutamide group (10.2 µg ml−1 vs 3.8 µg ml−1). 
Median PSA was also higher in the Asian apalutamide group than that 
in the apalutamide and placebo groups in the overall study population. 
Relative to the overall study population, higher proportions of Asian 
patients had a Gleason score >7 (86.4% vs 66.3%), M1 stage cancer 
at initial diagnosis (94.6% vs 81.0%), and were newly diagnosed with 
mCSPC without prior prostatectomy, radiotherapy, or docetaxel 
(88.2% vs 72.8%).

At interim analysis (cut-off date: November 23, 2018), with 
a median follow-up of 21.2 months and 20.3 months in the 
apalutamide and placebo arms, respectively, 76 of 111 (68.5%) 
apalutamide-treated patients and 52 of 110 (47.3%) placebo-treated 
patients were still receiving treatment. After study unblinding, 47 
(42.7%) initial placebo recipients crossed over to receive open-label 
apalutamide (Figure 1).

At final analysis (cut-off date: September 7, 2020), median 
(range) treatment duration in the apalutamide, placebo, and 
crossover groups was 39.3 (0.2–54.5) months, 20.2 (0.1–34.4) 
months, and 16.8 (1.0–18.1) months, respectively. Sixty-one of 110 
(55.5%) patients were originally randomized to apalutamide and 34 
of 47 (72.3%) crossover patients continued to receive apalutamide. 
The most common reason for treatment discontinuation (44.5%, 
57.3%, and 27.7% of patients in the original apalutamide, original 
placebo, and crossover groups, respectively) was progressive disease 
(Figure 1). Among patients still alive at the time of treatment 
discontinuation, 27 of 50 (54.0%) apalutamide-treated patients and 
51 of 75 (68.0%) placebo-treated patients received subsequent life-
prolonging therapy for mCSPC. 

Efficacy
At final analysis of OS in the overall TITAN population, 405 deaths had 
occurred (170 and 235 deaths in the apalutamide and placebo groups, 
respectively), including 64 deaths (27 and 37 in the apalutamide and 
placebo groups, respectively) in the Asian cohort. 

After a median follow-up of 42.5 months, the median time to death 
in the Asian cohort was not estimable in either the apalutamide or the 
placebo group. Relative to placebo, apalutamide reduced the risk of 
death by 32% (HR: 0.68; 95% CI: 0.42–1.13; P = 0.1335; Figure 2a). In 
the overall study population, the risk of death was reduced by 35% with 
apalutamide over placebo (Figure 2a). The IPCW sensitivity analysis 
indicated a 46% reduction in the risk of death favoring apalutamide 
(HR: 0.54; 95% CI: 0.30–0.96; P = 0.0349) in the Asian cohort. 

In the Asian cohort, apalutamide significantly increased the median 
time to castration resistance by 69% relative to placebo (HR: 0.31; 
95% CI: 0.21–0.46; P < 0.0001; Figure 2b), which was similar to the 66% 
reduction in risk of castration resistance reported with apalutamide in 
the overall study population (Figure 2b).

Apalutamide increased the median time to PSA progression 
by 79% relative to placebo in the Asian cohort (HR: 0.21; 95% CI: 
0.13–0.35; P < 0.0001; Figure 2c). In the overall study population, 
apalutamide reduced the risk of PSA progression by 73% compared 
with placebo (Figure 2c). 

There was a 24% reduction in the risk of second disease progression 
or death (HR: 0.76; 95% CI: 0.44–1.29; P = 0.3022; Figure 2d) with 
apalutamide over placebo in the Asian cohort. In the overall study 
population, apalutamide reduced the median time to PFS2 by 38% 
relative to placebo (Figure 2d).

Efficacy outcomes in the Asian cohort were similarly favorable for 
apalutamide irrespective of low- or high-volume disease at baseline, 
although comparatively better in the low-volume subgroup (Table 2). 
The risk of death was reduced by 43% and 30% in the low- and high-
volume subgroups, respectively, comparable to corresponding risk 
reductions of 48% and 30% in the overall study population.14

Safety
The long-term safety profile of apalutamide in the Asian cohort was 
consistent with that reported in the interim13 and final14 analyses of the 
overall study population, and interim analysis of the Asian population.19 

Figure 1: Patient flow diagram of the Asian cohort in the TITAN trial. ITT: intent to treat; TITAN: Targeted Investigational Treatment Analysis of Novel 
Anti-androgen.
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No new safety signals were identified. There were no deaths in the 
apalutamide group, three deaths (2.7%) in the placebo group, and two 
deaths (4.3%) in the crossover group, none of which were deemed to 
be treatment related.

TEAEs by treatment group in the Asian cohort are summarized 
in Table 3. The incidences of TEAEs (any grade and grade 
3–4) were broadly comparable across apalutamide, placebo and 
crossover groups despite differences in median exposure (39.3 
months, 20.2 months, and 16.8 months, respectively), whereas 
drug-related TEAEs were more common with apalutamide than 
with placebo. Three of 34 (8.8%) serious TEAEs in the apalutamide 
group and two of 30 (6.7%) serious TEAEs in the placebo group 
were considered to be study drug-related. TEAEs leading to 
treatment discontinuation were judged to be study drug-related in 
four of nine patients treated with apalutamide, one of six patients 
treated with placebo, and three of eight patients who crossed over 
from placebo to apalutamide.

Skin rash (as a preferred term) was the most common any-grade 
TEAE, and the second most common grade 3–4 TEAE after 
hypertension in apalutamide recipients. Incidences of any-grade 
skin rash (43.6% vs 24.4%) and grade 3 and 4 skin rash (10.9% vs 

2.9%) were higher in the Asian cohort than those in the overall 
study population.14 Skin rash was the most common TEAE of 
special interest, and the incidence was higher with apalutamide 
than placebo. Among 48 apalutamide recipients with skin rash as 
a TEAE of special interest, severity was grade 1 and 2 in 75.0% of 
cases. Median time to onset of the first skin rash was 86.0 days. 
Following symptomatic treatment with topical corticosteroids 
(60.4% of apalutamide recipients with skin rash), systemic 
corticosteroids (25.0%), and/or antihistamines (54.2%) and/or 
apalutamide adjustment including dose reduction (29.2%), dose 
interruption (33.3%), and/or drug withdrawal (8.3%), resolution 
was reported for 38 (79.2%) of these patients (treatment was ongoing 
in the remaining 10 patients). The median time to resolution was 
132 days. Skin rash recurred in 9 of 14 patients who underwent 
apalutamide dose reduction and in 10 of 16 patients who underwent 
apalutamide dose interruption.

Without accounting for longer exposure and follow-up in the 
apalutamide group, incidences of fracture and ischemic heart disease, 
although low overall, were higher with apalutamide than with placebo. 
Hypertension was also more frequent with apalutamide than with 
placebo (Table 3).

Table 1: Baseline demographic and disease characteristics of the intent‑to‑treat Asian cohort and overall study population

Characteristic Variable Asian cohort (n=221) Overall study population (n=1052)14

APA (n=111) PL (n=110) APA (n=525) PL (n=527)

Demographic Age (years), median (range) 70 (47–89) 70 (50–85) 69 (45–94) 68 (43–90)

Weight (kg), median (range) 66 (40–89) 65 (41–102) 77 (40–141) 77 (41–157)

Height (cm), median (range) 167 (147–177) 167 (152–177) 171 (147–198) 172 (147–194)

Baseline disease characteristic ECOG performance statusa, n (%)

0 74 (66.7) 77 (70.0) 328 (62.5) 348 (66.0)

1 37 (33.3) 32 (29.1) 197 (37.5) 178 (33.8)

2 0 (0) 1 (0.9) 0 (0) 1 (0.2)

Gleason scoreb at diagnosis, n (%)

≤7 15 (13.5) 15 (13.6) 174 (33.1) 169 (32.1)

>7 96 (86.5) 95 (86.4) 348 (66.9) 349 (67.9)

Metastatic stage at initial diagnosis, n (%)

M0 3 (2.7) 3 (2.7) 85 (16.2) 59 (11.2)

M1 104 (93.7) 105 (95.5) 411 (78.3) 441 (83.7)

MX 4 (3.6) 2 (1.8) 29 (5.5) 27 (5.1)

Metastatic site at baseline, n (%)

Bone 111 (100.0) 110 (100.0) 525 (100.0) 527 (100.0)

Bone only 59 (53.2) 48 (43.6) 289 (55.0) 269 (51.0)

Lymph node 46 (41.4) 52 (47.3) 199 (37.9) 219 (41.6)

Visceral 8 (7.2) 11 (10.0) 56 (10.7) 72 (13.7)

Lung 7 (6.3) 10 (9.1) 47 (9.0) 64 (12.1)

Liver 0 (0) 1 (0.9) 12 (2.3) 13 (2.5)

Soft tissue 5 (4.5) 8 (7.3) 22 (4.2) 27 (5.1)

Disease volume, n (%)

Lowc 37 (33.3) 38 (34.5) 200 (38.1) 192 (36.4)

Highd 74 (66.7) 72 (65.5) 325 (61.9) 335 (63.6)

Prior prostate cancer treatment, n (%)

Prostatectomy or radiotherapy 4 (3.6) 8 (7.3) 94 (17.9) 79 (15.0)

Hormonal therapy 111 (100.0) 111 (100.0) 525 (100.0) 527 (100.0)

Docetaxel 7 (6.3) 7 (6.4) 58 (11.0) 55 (10.4)

PSA level (μg ml-1), median (range) 10.24 (0–2682) 3.77 (0–803) 5.97 (0–2682) 4.02 (0–2229)
aScores range from 0 to 5, with higher scores reflecting greater disability. bScores range from 2 to 10, with higher scores indicating higher grade cancer that may be more aggressive. 
cAs presence of bone lesions not meeting the definition of high-volume disease. dAs visceral metastases and ≥1 bone lesion, or ≥4 bone lesions with ≥1 outside the axial skeleton.21 
Asian cohort includes patients from Japan, China, and South Korea. All patients received concomitant ADT. ECOG: Eastern Cooperative Oncology Group; PSA: prostate-specific antigen; 
APA: apalutamide; PL: placebo; ADT: androgen deprivation therapy
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Figure 2: Kaplan–Meier estimates of efficacy outcomes with apalutamide versus placebo in the Asian cohort of TITAN (intent-to-treat population from Japan, 
China, and South Korea; n = 221) and in the global TITAN population of (a) overall survival, (b) time to castration resistance, (c) time to PSA progression, 
and (d) time to PFS2. All patients received concomitant androgen deprivation therapy. HR: hazard ratio; NE: not estimable; PFS2: second progression-free 
survival; PSA: prostate-specific antigen; TITAN: Targeted Investigational Treatment Analysis of Novel Anti-androgen; CI: confidence interval.

d
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Table 2: Kaplan−Meier estimates of key clinical efficacy outcomes in the intent‑to‑treat Asian cohort stratified by low‑ and high‑volume disease 
at baseline: final analysis

Clinical outcome Events (n) Time to event (months), median (95% CI) HR (95% CI); log‑rank 
P‑value

Low-volume disease: APA (n=37) vs PL (n=38)

OSa 4 vs 7 NE (NE–NE) vs NE (NE–NE) 0.57 (0.17–2.00); 0.3670

Time to castration resistanceb 7 vs 27 NE (NE–NE) vs 14.5 (10.1–18.4) 0.17 (0.7–0.40); <0.0001

Time to PSA progressionc 2 vs 24 NE (NE–NE) vs 14.8 (10.1–25.8) 0.06 (0.01–0.23); <0.0001

PFS2d 4 vs 7 NE (NE–NE) vs NE (NE–NE) 0.55 (0.16–1.88); 0.3293

High-volume disease: APA (n=74) vs PL (n=72)

OSa 23 vs 30 NE (NE–NE) vs 44.5 (29.4–NE) 0.70 (0.40–1.19); 0.1840

Time to castration resistanceb 28 vs 50 NE (33.4–NE) vs 10.2 (7.4–14.8) 0.38 (0.24–0.61); <0.0001

Time to PSA progressionc 20 vs 46 NE (NE–NE) vs 12.9 (7.4–16.6) 0.30 (0.17–0.51); <0.0001

PFS2d 21 vs 22 NE (NE–NE) vs NE (38.9–NE) 0.80 (0.44–1.46); 0.4698
aTime from randomization to death from any cause. bTime from randomization to radiographic disease progression, PSA progression per PCWG2 criteria,20 or symptomatic skeletal 
event, whichever occurred first. cTime from randomization to PSA progression per PCWG2 criteria.20 dTime from randomization to the first occurrence of investigator-determined 
disease progression (PSA progression, progression on imaging or clinical progression) on first subsequent therapy or death. Asian cohort includes patients from Japan, China and 
South Korea. All patients received concomitant ADT. High-volume disease was defined as visceral metastases and ≥1 bone lesion, or ≥4 bone lesions with ≥1 outside the axial 
skeleton based on CHAARTED.21 Low volume disease was defined as the presence of bone lesions not meeting the definition of high-volume disease. APA: apalutamide; HR: hazard 
ratio (proportional model); NE: not estimable; PFS2: second progression-free survival; PL: placebo; PSA: prostate-specific antigen; CHAARTED: Chemohormonal Therapy versus 
Androgen Ablation Randomized Trial for Extensive Disease in Prostate Cancer; CI: confidence interval; ADT: androgen deprivation therapy; OS: overall survival; PCWG2: Prostate 
Cancer Working Group 2

Table 3: Treatment‑emergent adverse events in the safety population of the Asian cohort: final analysis

TEAE APA (total=110) PL (total=110) PL to APA (total=47)

Any grade, 
n (%)

Grade 3 and 
4, n (%)

Any grade, 
n (%)

Grade 3 and 
4, n (%)

Any grade, 
n (%)

Grade 3 and 
4, n (%)

Overall TEAE summary

Any 106 (96.4) 53 (48.2) 108 (98.2) 45 (40.9) 43 (91.5) 16 (34.0)

Drug-related 77 (70.0) 20 (18.2) 55 (50.0) 10 (9.1) 28 (59.6) 6 (12.8)

Serious 34 (30.9) 24 (21.8) 30 (27.3) 26 (23.6) 10 (21.3) 10 (21.3)

Leading to treatment discontinuation 9 (8.2) 7 (6.4) 6 (5.5) 3 (2.7) 8 (17.0) 4 (8.5)

TEAEs (by preferred term) reported in ≥10% of patients and in ≥1% more APA than PL recipients

Rash 34 (30.9) 6 (5.5) 4 (3.6) 1 (0.9) 10 (21.3) 1 (2.1)

Pruritus 20 (18.2) 0 (0) 9 (8.2) 0 (0) 5 (10.6) 0 (0)

Arthralgia 16 (14.5) 2 (1.8) 13 (11.8) 0 (0) 0 (0) 0 (0)

Musculoskeletal pain 11 (10.0) 0 (0) 9 (8.2) 0 (0) 1 (2.1) 0 (0)

Weight decreased 21 (19.1) 1 (0.9) 6 (5.5) 0 (0) 5 (10.6) 1 (2.1)

Constipation 19 (17.3) 0 (0) 10 (9.1) 0 (0) 1 (2.1) 0 (0)

Nausea 13 (11.8) 0 (0) 9 (8.2) 1 (0.9) 2 (4.3) 0 (0)

Upper respiratory tract infection 19 (17.3) 2 (1.8) 11 (10.0) 1 (0.9) 2 (4.3) 0 (0)

Nasopharyngitis 16 (14.5) 0 (0) 14 (12.7) 0 (0) 3 (6.4) 0 (0)

Hypertension 26 (23.6) 14 (12.7) 17 (15.5) 9 (8.2) 4 (8.5) 1 (2.1)

Hot flush 18 (16.4) 0 (0) 11 (10.0) 0 (0) 1 (2.1) 0 (0)

Cough 11 (10.0) 0 (0) 5 (4.5) 0 (0) 1 (2.1) 0 (0)

TEAEs of special interest by SOC

Skin rasha 48 (43.6) 12 (10.9) 12 (10.9) 1 (0.9) 16 (34.0) 3 (6.4)

Fall 4 (3.6) 0 (0) 5 (4.5) 0 (0) 1 (2.1) 0 (0)

Fractureb 15 (13.6) 4 (3.6) 7 (6.4) 2 (1.8) 0 (0) 0 (0)

Ischemic heart diseasec 8 (7.3) 2 (1.8) 1 (0.9) 0 (0) 0 (0) 0 (0)

Ischemic cerebrovascular disordersd 2 (1.8) 0 (0) 2 (1.8) 0 (0) 0 (0) 0 (0)

TEAEs of other interest by SOC

Hypertensione 28 (25.5) 14 (12.7) 18 (16.4) 9 (8.2) 4 (8.5) 1 (2.1)
aReports of the following PTs: rash, rash maculo-papular, dermatitis, stomatitis, urticaria, conjunctivitis, drug eruption, erythema multiforme, mouth ulceration, blister, dermatitis 
exfoliative generalized, papule, toxic skin eruption rash pruritic and rash pustular. bReports of the following PTs: rib fracture, spinal compression fracture, femoral neck fracture, 
foot fracture, comminuted fracture, compression fraction, fracture, humerus fracture, patella fracture, wrist fracture and lower limb fracture. cReports of the following PTs: angina 
pectoris, arteriosclerosis coronary artery and coronary artery occlusion. dReports of the following PTs: lacunar infarction, cerebrovascular accident and carotid artery stenosis. 
eReports of the following PTs: hypertension, hypertensive heart disease and increased blood pressure. Asian cohort includes patients from Japan, China, and South Korea. 
All patients received concomitant ADT. Median (range) treatment duration was 39.3 (0.2–54.5) months in the APA group, 20.2 (0.1–34.4) months in the PL group and 
16.8 (1.0–18.1) months in the PL to APA group. TEAEs are those that occurred between the first dose of study drug and 30 days after the last dose of study drug. For each SOC 
and PT, patients are counted only once, even if they experienced multiple events in that SOC or PT. The worst toxicity event is used. Grade 5 events are not included. TEAEs 
are coded using the Medical Dictionary for Regulatory Activities version 20.0.22 Toxicity grade is based on the National Cancer Institute common toxicity criteria, version 4.03.23 
APA: apalutamide; PL: placebo; PL to APA: crossover from PL to open-label APA; SOC: system organ class; TEAEs: treatment-emergent adverse events; ADT: androgen deprivation 
therapy; PT: preferred term
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DISCUSSION
This final analysis of event-driven outcomes in Asian patients from 
the TITAN trial indicates that adding apalutamide to ADT provides 
consistent clinical benefits. The results complement and extend 
endpoints (radiographic PFS, time to PSA progression, and changes 
from baseline in PSA) reported in the interim subgroup analysis of 
Asian patients.19 Despite more advanced disease in Asian patients at 
presentation, which aligns with known epidemiological differences 
between Asian and Western prostate cancer populations,4,24-26 
event-driven efficacy outcomes in Asian patients were comparable to 
those in the overall TITAN population.19 

After a median follow-up of 42.5 months, there was a clear trend 
for apalutamide to improve OS relative to placebo in Asian patients, 
as indicated by a 32% reduction in the risk of death, despite crossover 
of 42.7% of the placebo ITT population to open-label apalutamide 
after study unblinding. The IPCW analysis of OS, which corrects for 
bias associated with crossover, indicated a significant 46% reduction 
in risk of death with apalutamide. These results parallel those in the 
overall study population where apalutamide reduced the risk of death 
by 35% when crossover patients were included and by 48% when the 
results were adjusted for crossover.14

Adding apalutamide to ADT provided several other long-term 
clinical benefits in Asian patients which were comparable to event-
driven efficacy outcomes in the overall TITAN population. Apalutamide 
reduced the risk of castration resistance and PSA progression in the 
Asian cohort by 69% and 79%, respectively. Apalutamide also reduced 
median time to PFS2 by 24% relative to placebo, an important 
finding considering that most patients who were alive at treatment 
discontinuation (54% of those in the apalutamide group and 68% of 
those in the placebo group) received subsequent active life-prolonging 
therapy for prostate cancer.

Numerous large studies have reported survival benefits by adding 
chemotherapy or androgen signaling inhibitors to ADT for the initial 
treatment of mCSPC.21,27-30 Despite compelling evidence in support of 
ADT intensification, uptake in clinical practice remains suboptimal and 
many men continue to be treated with ADT alone.31,32 TITAN uniquely 
has shown survival benefits in a broad patient population across all 
clinical subgroups regardless of low- or high-volume disease.14 The 
current analysis confirms the same level of clinical benefit in Asian 
patients with mCSPC.

The long-term safety of apalutamide in the Asian cohort was 
consistent with its known safety profile. No study drug-related deaths 
occurred and no new safety signals were identified. Laboratory 
monitoring is not routinely required with apalutamide.33 Skin rash is 
a TEAE of special interest with apalutamide, as it is more common 
with apalutamide than with placebo and more common in Asian 
versus Caucasian patients. In common with our findings, analyses 
specific to the Japanese subpopulation treated with apalutamide 
reported higher incidences of skin rash as compared to the overall 
global population,33–35 possibly as a consequence of greater apalutamide 
exposure.36 Although the characteristics of skin rash (delayed onset, 
responsiveness to corticosteroids, and recurrence after interruption) 
suggest an immune-mediated hypersensitivity, the exact mechanism 
has yet to be elucidated.35 Skin rash is manageable with appropriate 
treatment with or without dose interruptions and/or adjustments. 
Less common TEAEs associated with androgen signaling inhibitors 
are falls and fractures (use of a fall-risk screening tool should be 
considered in at-risk patients)37 and hypertension.38 In the Asian cohort, 
fracture incidence was higher with apalutamide than placebo and 

higher in Asian patients than in the overall TITAN population. In the 
Japanese subpopulation, fracture incidence was higher irrespective of 
treatment (apalutamide or placebo) compared with the overall TITAN 
population.35 An explanation for these findings has yet to be proposed.

This final analysis of event-driven outcomes in the Asian cohort 
of the TITAN trial is limited by its post hoc and descriptive nature, 
relatively small sample size, and presentation of nominal P-values. 
As TITAN was not powered to compare ethnic subpopulations, 
conclusions with reference to results in the overall study population 
must be interpreted with caution. On the other hand, because placebo 
group data included those for patients who crossed over to receive 
apalutamide, placebo results may have been amplified, thereby reducing 
between-group differences and corresponding HRs. The strict exclusion 
criteria in randomized clinical trials can limit the generalizability of 
results to real-world patients. Under real-world practice conditions, 
it is possible that apalutamide treatment outcomes and adverse events 
may be different from those observed in TITAN.

CONCLUSIONS
This final analysis of long-term outcomes in the TITAN trial indicates 
that apalutamide provides valuable clinical benefits in Asian patients with 
mCSPC, with an efficacy and safety profile consistent with that reported in 
the overall study population. The benefits of adding apalutamide to ADT 
were apparent irrespective of low- or high-volume disease at baseline. 
The results provide additional support for current pan-Asian guideline 
recommendations for the treatment of hormone-naïve metastatic 
prostate cancer. In fit patients with high disease burden, recommended 
first-line treatment is ADT plus docetaxel and abiraterone acetate plus 
prednisone. In other patients who can tolerate treatment intensification, 
recommended first-line treatment is ADT plus abiraterone acetate plus 
prednisone or apalutamide, or docetaxel, or enzalutamide.39 
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