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Abstract
Apalutamide  (Erleada®) is an oral selective androgen receptor (AR) inhibitor that binds directly to the ligand-binding 
domain of the AR. It is approved in the EU and the USA for the treatment of adult men with metastatic castration-sensitive 
prostate cancer (mCSPC). In a multinational, phase III study (TITAN) in this patient population, the addition of apalutamide 
(240 mg once daily) to androgen deprivation therapy (ADT) significantly improved median radiographic progression-free 
survival (rPFS), median overall survival (OS) and the median time to cytotoxic chemotherapy, while maintaining health-
related quality of life (HR-QOL) and not substantially differing from placebo plus ADT in safety. Although mature OS data 
are awaited with interest, the addition of apalutamide to ADT extends the treatment options available for standard of care 
in adult men with mCSPC.

Enhanced material for this Adis Drug Evaluation can be found at 
https ://doi.org/10.6084/m9.figsh are.12838 184.
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Apalutamide: clinical considerations as an add‑on 
therapy in metastatic castration‑sensitive prostate 
cancer 

Selective AR inhibitor

Significantly prolongs median rPFS, median OS and the 
median time to cytotoxic chemotherapy

Maintains HR-QOL and the safety profile, with rash 
being the most common grade ≥ 3 adverse event

1 Introduction

Androgen derivation therapy (ADT; typically achieved 
through suppressing testicular androgen secretion) has long 
been the standard of care for patients with metastatic cas-
tration-sensitive prostate cancer (mCSPC) [1, 2]. However, 
despite an initial response to ADT, castration resistance 
invariably develops [2, 3]. In such patients, intracellular 
androgen levels are increased and the androgen receptor 
(AR) is overexpressed, suggesting an adaptive mechanism 
[2]. Such understanding has led to the development of andro-
gen axis inhibitors [i.e. androgen synthesis inhibitors (e.g. 
abiraterone acetate plus prednisone) and AR inhibitors (e.g. 
apalutamide, enzalutamide)] [2–4], with recent studies in 
patients with mCSPC demonstrating improved survival 
benefits with additional androgen receptor suppression (i.e. 
ADT plus an androgen axis inhibitor) [4].

Oral apalutamide  (Erleada®) has recently been approved 
in the EU [5] and the USA [6] for the treatment of adult 
men with mCSPC, with this article reviewing pharmaco-
logical (summarized in Table 1), therapeutic efficacy and 
tolerability data relevant to its use in this patient popula-
tion. Apalutamide is also approved for the treatment of non-
metastatic castration-resistant prostate cancer (nmCRPC) in 
various countries/regions, including the EU [5] and the USA 
[6], although its use in this patient population (which has 
been discussed previously [7, 8]) is beyond the scope of 
this review.

http://crossmark.crossref.org/dialog/?doi=10.1007/s40265-020-01401-0&domain=pdf
https://doi.org/10.6084/m9.figshare.12838184
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2  Therapeutic Efficacy of Apalutamide

A randomized, double-blind, placebo-controlled, multi-
national, phase III study (TITAN) evaluated the therapeu-
tic efficacy of adding oral apalutamide to ADT for the 
treatment of adult men with mCSPC [9]. TITAN enrolled 
patients with confirmed adenocarcinoma of the prostate 
and documented distant metastatic disease (i.e. ≥ 1 lesion 
on bone scanning, with or without visceral or lymph node 
involvement) who were castration sensitive (i.e. were 
not receiving ADT at the time of disease progression). 
Patients had an Eastern Cooperative Oncology Group 
performance status score of 0 or 1; their previous therapy 
for prostate cancer was limited to docetaxel (≤ 6 cycles, 
with no evidence of progression during treatment or 
before randomization), ADT (for ≤ 6 months for mCSPC 
or ≤ 3 years for localized prostate cancer), one course 
of radiation or surgical therapy for metastatic disease-
associated symptoms, and localized treatments (e.g. pros-
tatectomy or radiation therapy) completed ≥ 1 year before 

randomization. Those who had received a gonadotropin-
releasing hormone agonist within 28 days before rand-
omization were required (prior to randomization) to take 
a first-generation antiandrogen (bicalutamide, flutamide 
or nilutamide) for ≥ 14 days (discontinued before rand-
omization) [9]. Patients with known brain metastases; 
metastases limited to either the lymph nodes or viscera 
(e.g. liver or lung); a history of seizure or a condition that 
may predispose to seizure; or arterial or venous throm-
boembolic events, congestive heart failure, myocardial 
infarction, severe angina or a recent history of ventricu-
lar arrhythmias, and those who had previously received 
therapy with another next generation antiandrogen (e.g. 
enzalutamide), a cytochrome P450 17 inhibitor (e.g. abi-
raterone acetate), immunotherapy (e.g. sipuleucel-T), a 
radiopharmaceutical agent or another non-permitted 
treatment for prostate cancer, were among those excluded 
[5, 9, 10].

The assignment of patients to randomized treatment arms 
(apalutamide 240 mg or placebo, both administered orally 

Table 1  Overview of the key pharmacological properties of apalutamide

APA apalutamide, AR androgen receptor, AUC  area under the concentration–time curve, Cmax peak concentration, CYP cytochrome P450, CRPC 
castration-resistant prostate cancer, CSPC castration-sensitive prostate cancer, pts patients, tmax time to  Cmax
a Consult local prescribing information for further information

Pharmacodynamic properties
 Selective AR inhibitor; binds directly to the ligand-binding domain of the AR, preventing AR nuclear translocation, inhibiting DNA binding 

and impeding AR-mediated transcription [5, 6, 17]; lacks AR agonist activity [5, 17]
 N-desmethyl APA (the major metabolite of APA) exhibited one-third of the activity of its parent drug in vitro [5, 6]
 Reduced tumour cell proliferation and increased apoptosis, causing decreased tumour volume in mouse xenograft models of prostate cancer 

[17]
 Demonstrated antitumour activity in pts with metastatic CRPC [18]
 Did not appear to be associated with an increased acquisition of AR aberrations in pts with metastatic CSPC in TITAN (see Sect. 2) [19]
 May be associated with lower seizure-inducing potential than enzalutamide in vivo [17]
 Not associated with clinically relevant changes in corrected QT interval, heart rate or other ECG parameters, or a concerning effect on ventricu-

lar repolarization in pts with CRPC receiving APA 240 mg once daily [20] (see Sect. 4)
Pharmacokinetic properties
 Dose-proportional exposure (AUC and  Cmax) over a 30 to 480 mg dose range following repeated once-daily dosing [5, 6]
 Complete (mean absolute bioavailability of ≈ 100%) absorption following oral administration; median  tmax of 2 h; no clinically relevant 

changes in exposure with food (including when dispersed in applesauce [6]); associated with low daily fluctuations in plasma concentrations 
[5, 6]

 Steady state attained after 4 weeks with APA 240 mg once daily; mean accumulation ratio of ≈ fivefold relative to a single dose [5, 6]
 Approximately 96% (APA) and 95% (N-desmethyl APA) bound to plasma proteins, mostly serum albumin [5, 6]
 Primarily metabolized by CYP2C8 and CYP3A4 to N-desmethyl APA, with the parent drug and N-desmethyl APA further metabolized by 

carboxylesterase to an inactive carboxylic acid metabolite [5, 6]
 Predominately eliminated (mostly as metabolites) via the urine; following a single oral dose, 65% and 24% of a radiolabelled dose was recov-

ered from the urine and faeces; at steady-state, apparent clearance is 2.0 L/h and mean effective half-life is ≈ 3 days [5, 6]
 Effects of severe renal and hepatic impairment on the pharmacokinetics of APA are unknown [5, 6]; in the EU, APA is not recommended in pts 

with severe hepatic impairment and caution is advised with its use in pts with severe renal impairment [5]
Potential drug–drug interactions
 As APA is a potent enzyme and transporter inducer, concomitant medications should be reviewed when initiating APA therapy [5]; while no 

initial dose adjustment is necessary when APA is coadministered with strong inducers or inhibitors of CYP2C8 and CYP3A4, a reduction in 
dose should be considered based on  tolerabilitya [5, 6]
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once daily) was stratified by the Gleason score at diagnosis 
(≤ 7 vs > 7), prior docetaxel use (yes vs no), and geographic 
region (EU and North America vs all other countries) [9]. 
Patients in both treatment arms received concomitant ADT 
therapy, with treatment continuing until disease progression 
or the occurrence of unacceptable treatment-related toxicity 
[9, 10].

The co-primary efficacy endpoints were radiographic 
progression-free survival (rPFS; defined as the time from 
randomization to the first imaging-based documentation of 
progressive disease, or death, whichever occurred first) and 
overall survival (OS; defined as the time from randomiza-
tion to death from any cause), with OS assessed only if the 
difference between apalutamide plus ADT and placebo plus 
ADT for rPFS was statistically significant [9]. Radiographic 
progressive disease was defined as either new bone lesions 
on bone scanning or a progression of soft-tissue lesions (as 
measured by computed tomography or magnetic resonance 
imaging), and was assessed by the investigator. OS was to 
be evaluated in two prespecified interim analyses and a final 
analysis; the first interim OS analysis was conducted at the 
time of the primary (i.e. final) rPFS analysis (data cut-off 
date of 23 November 2018; median follow-up duration of 
22.7 months). At this timepoint, 365 events (134 and 231 in 
the apalutamide plus ADT and placebo plus ADT groups, 
respectively) of radiographic disease progression (corre-
sponding to 99% of the prespecified total of 368 events) 
and 200 deaths (83 and 117 in the apalutamide plus ADT 
and placebo plus ADT groups, respectively) [correspond-
ing to 49% of the prespecified total of 410 events] had 
occurred; the median trial intervention duration was 20.5 
and 18.3 months and the median treatment cycle number was 
23 and 19 in the apalutamide plus ADT and placebo plus 
ADT groups, respectively. The secondary endpoints (time 
to cytotoxic chemotherapy; time to pain progression; time 

to chronic opioid use; time to skeletal-related event) were 
assessed in a hierarchical manner, and evaluated only if the 
between-group differences for both co-primary endpoints 
were statistically significant [9].

Baseline patient demographics and clinical characteristics 
were well balanced between the treatment groups [9]. Over-
all, patients had a median age of 68 years; 16.4% had under-
gone prostatectomy or received radiotherapy for localized 
disease, and 10.7% had received previous docetaxel therapy. 
High volume disease [adapted from CHAARTED (Chemo-
hormonal Therapy versus Androgen Ablation Randomized 
Trial for Extensive Disease in Prostate Cancer); defined as 
visceral metastases and ≥ 1 bone lesion, or ≥ 4 bone lesions 
with ≥ 1 outside the axial skeleton] was described in 62.7% 
of patients and low volume disease (defined as the presence 
of bone lesions not meeting the definition of high-volume 
disease) in 37.3% [9]. Of note, most patients in TITAN were 
asymptomatic at baseline, with 76% experiencing mild or no 
pain and 75% experiencing mild or no fatigue [11].

The addition of apalutamide to ADT significantly pro-
longed median rPFS, corresponding to a 52% reduction in 
the risk of disease progression or death relative to placebo 
plus ADT, at the time of the final rPFS analysis (Table 2) 
[9]. Hazard ratios (HRs) for rPFS favoured apalutamide plus 
ADT over placebo plus ADT in all prespecified subgroups 
(based on stratification factors and other baseline charac-
teristics), including both high and low volume disease. Of 
note, a blinded independent central imaging review con-
firmed 84.5% concordance to investigator assessments of 
radiographic progression. The 24-month rPFS rates were 
68.2% in apalutamide plus ADT recipients and 47.5% in 
placebo plus ADT recipients [9].

Apalutamide plus ADT was also associated with a signifi-
cant reduction in the risk of death relative to placebo plus 
ADT (33%) at the time of the first prespecified interim OS 

Table 2  Efficacy of oral apalutamide as an add-on treatment to androgen deprivation therapy in adult men with metastatic castration-
sensitive prostate cancer

Results from the multinational, phase III TITAN study (median follow-up duration of 22.7 months) [9]
ADT androgen deprivation therapy, NE could not be estimated
*p = 0.005, **p < 0.001 vs placebo + ADT
a Co-primary endpoints

Endpoint Apalutamide + ADT 
(n = 525)

Placebo + ADT 
(n = 527)

Hazard ratio (95% CI)

Median radiographic progression-free  survivala (months) NE 22.1 0.48 (0.39–0.60)**
Median overall  survivala (months) NE NE 0.67 (0.51–0.89)*
Median time to cytotoxic chemotherapy (months) NE NE 0.39 (0.27–0.56)**
Median time to pain progression (months) NE NE 0.83 (0.65–1.05)
Median time to chronic opioid use (months) NE NE 0.77 (0.54–1.11)
Median time to skeletal-related event (months) NE NE 0.80 (0.56–1.15)
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analysis (Table 2) [9]. In prespecified subgroup analyses, OS 
outcomes favoured (indicated by a HR < 1) apalutamide plus 
ADT over placebo plus ADT across all patient subgroups 
apart from previous docetaxel use. The 24-month OS rates 
were 82.4% in apalutamide plus ADT recipients and 73.5% 
in placebo plus ADT recipients [9].

The improvements in rPFS seen with apalutamide plus 
ADT appear to be achieved regardless of baseline prognostic 
risk [12] or mCSPC molecular subtype [13], according to 
post hoc analyses of TITAN data (available as abstracts). 
In one analysis [12], apalutamide plus ADT significantly 
(p ≤ 0.001) reduced the risk of disease progression or death 
relative to placebo plus ADT in both high-risk [HR 0.44 
(95% CI 0.34–0.57)] (n = 289 and 286) and low-risk [HR 
0.54 (95% CI 0.38–0.78)] (n = 236 and 241) patients. Risk 
factors included a Gleason score of ≥ 8, ≥ 3 bone lesions, 
and visceral metastasis; high risk was defined as ≥ 2 risk fac-
tors and low risk as ≤ 1 risk factor [12]. In the other analy-
sis [13], the addition of apalutamide to ADT significantly 
(p = 0.002) reduced the risk of disease progression or death 
relative to placebo plus ADT across various mCSPC molec-
ular subtypes in the biomarker population [HR 0.49 (95% 
CI 0.31–0.78)] (n = 110 and 112). Indeed, the apalutamide 
plus ADT regimen appeared to overcome the poor prognosis 
associated with the high metastatic risk molecular subtype 
(seen in 75% of the 222 patients analysed) and the ADT 
resistance associated with the basal and low AR activity 
molecular subtypes (seen in 50% and 43% of patients) [13].

In terms of the secondary endpoints, apalutamide plus 
ADT significantly prolonged the median time to cytotoxic 
chemotherapy relative to placebo plus ADT (Table 2) [9]. 
However, there was no significant between-group differ-
ence in the median time to pain progression [as assessed 
by the Brief Pain Inventory–Short Form (BPI–SF) item 3] 
(Table 2); thus, statistical significance was not tested for the 
subsequent endpoints (time to chronic opioid use and time 
to skeletal-related event). With respect to other (explora-
tory) endpoints, apalutamide plus ADT demonstrated an 
advantage over placebo plus ADT in the median time to 
prostate-specific antigen (PSA) progression [not estimable 
vs 12.9 months; HR 0.26 (95% CI 0.21–0.32)], with PSA 
levels undetectable (< 0.2 ng/mL) in 68.4% of apalutamide 
plus ADT recipients and 28.7% of placebo plus ADT recipi-
ents. An advantage with apalutamide plus ADT over placebo 
plus ADT was also seen in the median time to second PFS 
[defined as the time from randomization to the first occur-
rence of disease progression (i.e. clinical progression, PSA 
progression or progression on imaging) while the patient 
was receiving their first subsequent therapy for prostate 
cancer, or death due to any cause, whichever occurred 
first] (HR 0.66; 95% CI 0.50–0.87), although at the time 
of the final rPFS and prespecified first interim OS analyses 

the median time to second PFS had not yet been reached 
in either treatment group. Overall, 87 and 190 patients in 
the apalutamide plus ADT and placebo plus ADT groups 
received subsequent mCSPC treatment. Few symptomatic 
local progression events had occurred at the time of the final 
rPFS and prespecified first interim OS analyses; no substan-
tial difference between the two groups in the median time 
to symptomatic local progression was seen (HR 1.20; 95% 
CI 0.71–2.02) [9].

Health-related quality of life (HR-QOL) did not worsen 
with the addition of apalutamide to ADT in adult men with 
mCSPC participating in TITAN [11]. Patient-reported 
exploratory endpoints of pain and fatigue (intensity and 
interference), prostate cancer symptoms and overall HR-
QOL [as assessed by the BPI-SF, the Brief Fatigue Inventory 
(BFI), the Functional Assessment of Cancer Therapy–Pros-
tate (FACT-P) version 4, and the EuroQoL five dimensions, 
five-levels questionnaire (EQ-5D-5L), respectively] did not 
significantly differ between the apalutamide plus ADT and 
placebo plus ADT groups at a data cut-off date of 23 Novem-
ber 2018 (median follow-up duration for pain-related end-
points of 19.4–22.1 months) [11].

Following the final rPFS and first prespecified interim 
OS analyses, the independent data monitoring committee 
recommended that TITAN be unblinded to permit placebo 
recipients to switch to apalutamide therapy [9].

3  Tolerability of Apalutamide

In adult men with mCSPC participating in TITAN, the addi-
tion of apalutamide to ADT resulted in a safety profile that 
did not substantially differ from that seen with placebo plus 
ADT [9]. Moreover, the safety profile of apalutamide plus 
ADT appears to be consistent with that of placebo plus ADT 
regardless of baseline prognostic risk (abstract data) [12].

In TITAN, almost all (96.8% and 96.6%) of the patients 
receiving apalutamide plus ADT or placebo plus ADT 
(n = 524 and 527) experienced adverse events (AEs), with 
the most common (occurring in > 15% of patients in either 
treatment group and with a numerically higher incidence 
in the apalutamide plus ADT group than the placebo plus 
ADT group) being rash (27.1% vs 8.5%), hot flush (22.7% vs 
16.3%), fatigue (19.7% vs 16.7%), hypertension (17.7% vs 
15.6%) and arthralgia (17.4% vs 14.8%) [9]. The rash seen in 
the apalutamide plus ADT group was commonly generalized 
or maculopapular and had a median time to onset of 81 days 
(vs 141 days in the placebo plus ADT group). Apart from 
rash, other AEs of special interest, namely fall, fracture, 
hypothyroidism and seizure, respectively, occurred in 7.4%, 
6.3%, 6.5% and 0.6% of the patients receiving apalutamide 
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plus ADT and 7.0%, 4.6%, 1.1% and 0.4% of those receiving 
placebo plus ADT [9]. It is worth noting that patients with 
a history of seizure or a condition that may predispose to 
seizure were among those excluded [5, 9].

Grade 3 or 4 AEs occurred in 42.2% of apalutamide plus 
ADT recipients and 40.8% of placebo plus ADT recipi-
ents, with rash (6.3% vs 0.6%) the most frequently reported 
grade ≥ 3 AE occurring with a numerically higher incidence 
in the apalutamide plus ADT group than the placebo plus 
ADT group [9]. In the respective groups, grade ≥ 3 fractures 
were reported in 1.3% and 0.8% of patients, grade ≥ 3 falls 
in 0.8% and 0.8%, grade ≥ 3 seizures in 0.2% and 0%, and 
grade ≥ 3 hypothyroidism in 0% and 0% [9].

AEs resulting in dose reduction or interruption of the 
study medication [most commonly (> 1%) rash, fatigue and 
hypertension] were reported in 23% of patients [6]. Serious 
AEs occurred in 19.8% of apalutamide plus ADT recipients 
and 20.3% of placebo plus ADT recipients; ischaemic heart 
disease (a grouped term that included various events [5]) 
was reported in 4.4% and 1.5% of patients [9]. Treatment 
discontinuation because of AEs [most commonly rash in 
apalutamide plus ADT recipients (2.3%)] occurred in 8.0% 
and 5.3% of patients in the respective groups. AEs leading 
to death were reported in 1.9% and 3.0% of patients in the 
apalutamide plus ADT and placebo plus ADT groups, with 
ischaemic events resulting in death in two patients in each 
group [9]. It is worth noting that patients with clinically 
significant cardiovascular disease in the past 6 months were 
excluded from TITAN [14] (see Sect. 2).

4  Dosage and Administration 
of Apalutamide

Oral apalutamide is approved in the EU for the treatment 
of adult men with mCSPC in combination with ADT [5]. 
It is also approved in the USA for the treatment of patients 
with mCSPC [6]. Those patients who have not undergone a 
bilateral orchiectomy should receive concurrent gonadotro-
pin releasing hormone analogue therapy [5, 6]. The recom-
mended dosage of apalutamide is 240 mg (i.e. four 60 mg 
tablets) once daily; the tablets should be swallowed whole 
and may be taken with or without food [5, 6]. In the USA 
[6], the recommended dose of apalutamide may be dispersed 
in applesauce for patients who have difficulty swallowing 
the tablets whole.

Therapy with apalutamide should be discontinued in 
patients who develop a seizure during treatment [5, 6]; in 
the EU, apalutamide is not recommended in patients with a 
history of seizures or other predisposing factors (e.g. known 
brain metastases) [5]. As ADT may prolong the QT interval, 
the EU summary of product characteristics (SPC) advises 

clinicians to consider the benefit–risk ratio (including the 
potential for Torsade de pointes) prior to initiating apalu-
tamide in patients with a history of or risk factors for QT 
prolongation, and in those receiving concomitant medicinal 
products that might prolong the QT interval or induce Tor-
sade de pointes (e.g. antipsychotics, class IA or class III 
antiarrhythmic medicinal products, methadone, moxifloxa-
cin) [5]. Local prescribing information should be consulted 
for detailed information regarding dosage modifications, 
missed doses, contraindications, potential drug interactions, 
use in special patient populations, and other warnings and 
precautions.

5  Place of Apalutamide in the Management 
of Metastatic Castration‑Sensitive 
Prostate Cancer

The improved survival benefits observed with adding an 
androgen axis inhibitor to ADT for the treatment of mCSPC 
have changed the treatment landscape for this patient popu-
lation [3, 4]. Indeed, current European Association of Urol-
ogy (EAU) [2] and National Comprehensive Cancer Net-
work (NCCN) [1] guidelines recommend (strongly [2]; as 
category 1 [1]) the use of the androgen signalling inhibitors 
apalutamide, abiraterone acetate (plus prednisone) or enza-
lutamide, or docetaxel chemotherapy, in combination with 
ADT for the treatment of patients with mCSPC. Neither 
guideline specifically recommends one therapy over another 
and to date no head-to-head studies have been undertaken, 
although such studies would be of interest in determining 
the roles of these agents in mCSPC. However, in a network 
meta-analysis of 13 studies in patients with mCSPC, treat-
ment with apalutamide, abiraterone acetate plus prednisone 
or enzalutamide, in combination with ADT, was associated 
with a significant (p < 0.05) reduction in the risk of disease 
progression or death (secondary outcome), but not death 
(primary outcome), relative to docetaxel in combination 
with ADT [15]. Moreover, the odds of developing a grade 
3–5 AE were significantly (p < 0.05) lower with apalutamide 
or enzalutamide plus ADT, but not abiraterone plus ADT, 
than with docetaxel plus ADT [15]. Of note, these results 
should be interpreted with caution given the inherent limita-
tions of such analyses. Given the apparently similar efficacy 
between the different agents, the choice of therapy may be 
driven by other factors, including duration of therapy, cost, 
patient and physician preferences, patient comorbidities and 
safety profile [4, 16].

The guideline recommendations for the androgen recep-
tor inhibitor apalutamide are consistent with the findings of 
the multinational, phase III TITAN study, in which apalu-
tamide plus ADT was effective in patients with mCSPC 
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(Sect. 2). Specifically, apalutamide plus ADT significantly 
prolonged median rPFS, median OS and the median time to 
cytotoxic chemotherapy relative to placebo plus ADT, with 
beneficial effects on median rPFS and median OS consistent 
across various subgroups, including disease volume (which 
is a key predictive factor in the selection criteria for treat-
ment [16]). While mature OS data are awaited with interest, 
ascertaining the effect of apalutamide on OS will have been 
hampered by the 91% of placebo recipients who crossed 
over to receive apalutamide following early unblinding of 
the study [9, 14].

The clinical benefits seen in TITAN were obtained with-
out compromising patient HR-QOL, with no significant dif-
ferences between apalutamide plus ADT and placebo plus 
ADT observed in patient-reported exploratory endpoints of 
pain and fatigue (intensity and interference), prostate cancer 
symptoms and overall HR-QOL (Sect. 2). It is worth noting, 
however, that most patients were asymptomatic in terms of 
pain and fatigue at baseline and all study participants were 
required to commence ADT prior to randomization; thus, 
ongoing ADT benefits, and ADT-associated AEs may have 
reduced the between-group differences in patient-reported 
endpoints [11].

Treatment with apalutamide plus ADT resulted in a 
safety profile that did not substantially differ from that 
seen with placebo plus ADT in patients with mCSPC 
(Sect. 3). Rash of any grade was more frequently observed 
in apalutamide plus ADT recipients than placebo plus ADT 
recipients and was the most common grade ≥ 3 AE, while 
grade ≥ 3 falls, fractures, hypothyroidism or seizures (i.e. 
other AEs of special interest) each occurred in only a few 
patients (≤ 1.3% and ≤ 0.8% of patients in the respective 
groups). Ischaemic events resulting in death occurred in two 
patients in each treatment group (Sect. 3). It is worth noting 
that TITAN excluded patients with a history of seizure or 
a condition that may predispose to seizure (Sect. 2). While 
preclinical data suggest that apalutamide may be associ-
ated with lower seizure-inducing potential than enzaluta-
mide (Table 1), more data are needed. TITAN also excluded 
patients with clinically significant cardiovascular disease in 
the past 6 months (Sects. 2, 3). Both the EU SPC [5] and 
the US prescribing information [6] recommend monitor-
ing patients for the signs and symptoms of ischaemic heart 
disease.

In conclusion, apalutamide plus ADT was associated 
with significant improvements in median rPFS, median 
OS and the median time to cytotoxic chemotherapy rela-
tive to placebo plus ADT in patients with mCSPC, while 
maintaining HR-QOL and not substantially differing in 
safety. Although mature OS data are awaited with inter-
est, the addition of apalutamide to ADT extends the treat-
ment options available for standard of care in this patient 
population.

Data Selection Apalutamide: 110 Records 
Identified 

Duplicates removed 20

Excluded during initial screening (e.g. press releases; 
news reports; not relevant drug/indication; preclinical 

study; reviews; case reports; not randomized trial)

62

Excluded during writing (e.g. reviews; duplicate data; 
small patient number; nonrandomized/phase I/II trials)

8

Cited efficacy/tolerability articles 4

Cited articles not efficacy/tolerability 16

Search Strategy: EMBASE, MEDLINE and PubMed from 1946 
to present. Clinical trial registries/databases and websites were 
also searched for relevant data. Key words were apalutamide, 
Erleada, ARN509, metastatic hormone-sensitive prostate cancer. 
Records were limited to those in English language. Searches last 
updated 24 August 2020
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