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Background: Metastatic hormone-sensitive prostate cancer (mHSPC) treatment has changed drastically
during the last yearswith the emergence of androgen receptoretargeted agents (ARTAs). ARTA combinedwith
androgen deprivation therapy has demonstrated better oncological and survival outcomes in these patients.
However, the optimal choice among different ARTAs remains uncertain due to their analogous efficacy.
Objectives: The objective of this study was to describe prostate-specific antigen (PSA) response and
oncological outcomes of patients with mHSPC treated with apalutamide.
Material and methods: Medical records from three different hospitals in Spain were used to conduct
this study. Patients diagnosed with mHSPC and under apalutamide treatment were included between
March 2021 and January 2023. Data regarding PSA response, overall survival (OS), and radiographic
progression-free survival (rPFS) were collected and stratified by metastasis volume, timing, and stating.
Results: 193 patients were included; 34.2% of patients were de novo mHSPC, and the majority was
classified as m1b. The 18-month OS and rPFS were 92.5% and 88.9%, respectively. Patients with PSA levels
�0.2 ng/ml showcased an 18-month OS rate of 98.7%, contrasting with 65.3% for those with PSA >0.2 ng/
ml. Similar trends emerged for rPFS (97.4% and 53.7%, respectively). When differentiating between low-
volume and high-volume metastasis, the OS rate stood at 98.4% and 80.7%, respectively, while the rPFS
rates were 93% and 81.6%, respectively. No significant differences were found between groups stratified
by metastasis timing.
Conclusion: This real-world study on patients with mHSPC treated with apalutamide plus androgen
deprivation therapy revealed robust oncological outcomes, aligning with the emerging evidence. The
study's hallmark finding highlights the significance of rapid and deep PSA response as a predictor of
improved oncological and survival outcomes.
© 2024 The Asian Pacific Prostate Society. Published by Elsevier B.V. This is an open access article under

the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Prostate cancer (PC) ranks as the second most common cancer
among men worldwide, with Europe reporting the highest inci-
dence at 10.8%, corresponding to 473,344 new cases annually, and a
mortality rate of 5.5%, accounting for 108,088 deaths in a given year
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[1]. Spain shares a similar burden, witnessing an incidence of 12.3%
(34,613 new cases) and a mortality rate of 5.1% (5,798 deaths) [1,2].
Of these, 4% were diagnosed as metastatic [3], leading to a signifi-
cantly poorer prognosis than progressive PC cases [4].

Survival duration varies significantly due to the heterogeneous
nature of the M1 population [5,6]. Several subgroups can be
distinguished within the metastatic hormone-sensitive prostate
cancer (mHSPC) patients, depending on metastasis volume (high-
volume [HV] and low-volume [LV]) and the time of presentation (de
novo and metachronous). These subgroups carry substantial
prognostic implications. Notably, patients classified as metachro-
nous and LV PC seemed to benefit the most from androgen depri-
vation therapy (ADT) with a prolonged median of overall survival
(OS) and time to castration-resistant prostate cancer (CRPC) [6-8].

Traditionally, ADT has represented the standard of care for
mHSPC until 2015 [9,10], when new evidence revealed the vari-
ability of ADT's efficacy and recognized primary resistance to ADT
[11]. Even more, the STAMPEDE trial highlighted patients exhibit-
ing prolonged responses to ADT[5]. Yet, the identification of these
long-response ADT patients remains an unanswered question.

The integration of abiraterone [12,13], apalutamide [14,15],
enzalutamide [16,17], and more recently, darolutamide [18] in
combination with ADT and even docetaxel [18,19], has consistently
demonstrated significant survival benefits over ADT alone. While
several meta-analyses suggest that combination therapies surpass
ADT monotherapy [20], a clear superiority among the combination
options remains to be definitively established. Amid this dynamic
landscape, the question of selecting the most appropriate androgen
receptoretargeted agent (ARTA) for each patient remains. Medical
decision is still guided by several patient factors, including indi-
vidual characteristics (comorbidities, basal situation, and prefer-
ences), tumour characteristics (volume, risk, and presentation) and
drug attributes (adverse effects, interactions, and management)[6].
It is worth noting that despite these indications, ADT monotherapy
is still the treatment followed by several urologist, accounting for
up to 56% of cases [21]. Importantly, apalutamide in combination
with ADT presents a viable option for mHSPC patients all patients,
except for the ones with a very bad basal status [22].

The aim of this study was to retrieve data from medical files of
all patients diagnosed with mHSPC and under apalutamide treat-
ment to evaluate their survival outcomes, prostate-specific antigen
(PSA) levels, and treatment adverse effects.

2. Materials and Methods

2.1. Study design and participants

Following the approval from the ethical committee, the study
encompassed a retrospective consecutive cohort of patients diag-
nosed with mHSPC between March 2021 and January 2023. The
patient pool was drawn from three prominent medical centers in
Spain: Virgen de la Arrixaca Hospital, Instituto Valenciano de
Oncología, and Santa Lucía Hospital. mHSPC was defined in accor-
dance with the CHAARTED criteria [23], with further categorization
based on metastasis volume and timing, as outlined by the Francini
and Gravis classification [7,8].

2.2. Data collection

Data were extracted from medical records and were continued
to be monitored until January 2023 or the time of death, whichever
came first. The assessment covered three distinct categories of
data: baseline characteristics, post-apalutamide data, and survival
data.
� For baseline patient characteristics, individual records encom-
passed information such as age, prior medical conditions (dia-
betes mellitus, severe hypertension, ischemic cardiopathy,
cardiac insufficiency, anticoagulant treatment, hypothyroidism,
cognitive impairment, and severe renal failure), Eastern Coop-
erative Oncology Group Performance Status Performance Status,
PSA levels, International Society of Urologic Pathologists grade,
history of prior PC local treatment, volume of metastases, and
localization of metastases.

� Following the initiation of apalutamide, an evaluation was
conducted on patient-reported adverse effects, instances of
dosage reduction due to adverse effects, and PSA reduction
metrics at 1, 3, 6, and 12 months.

� OS and radiographic progression-free survival (rPFS) were
reviewed.
2.3. Statistical analysis

A descriptive analysis was performed on patients' baseline
characteristics, adverse effects, and PSA response. Categorical var-
iables were expressed as percentages, whereas continuous vari-
ables were summarized using medians and ranges. The association
between PSA decline, metastasis volume, localization and timing,
and survival outcomes was evaluated using the KaplaneMeier
method. PSA decline was assessed based on 50% reduction, 90%
PSA reduction, or PSA �0.2 ng/ml achieved at landmark times of 1,
3, 6, and 12 months under apalutamide treatment.

All statistical tests were two-sided, and statistical significance
was established at P < 0.05. The statistical analyses were carried out
using SPSS for Windows version 25.0.

3. Results

3.1. Patients’ characteristics

Our retrospective analysis encompassed a cohort of 193 patients
drawn from three medical centers in Spain. The median age of the
patients was 72 years. The predominant pre-existing medical
condition was diabetes mellitus (30.3%). The Eastern Cooperative
Oncology Group Performance Status Performance Status score was
0 for the majority of the cohort (65.5%).

In terms of PC characteristics, the median PSA level at diagnosis
was 16 ng/mL (2.5-1410). Among these patients, 52.8% exhibited a
Gleason score of less than 8. Notably, 34.2% of patients received a
diagnosis of de novo mHSPC. Concerning metastases, the majority
was classified as m1b (59.1%). A comprehensive breakdown of pa-
tients' characteristics is provided in Table 1.

3.2. Adverse events

Our findings revealed an adverse events prevalence of 38.9%.
Asthenia emerged as the principal adverse event at 9.3%. Within
the realm of Grade II (23.2%) and III (19.60%) adverse events, rash
took center stage, accounting for 3.6% and 3.1%, respectively (Fig. 1).
Notably, 9.8% of patients needed a dosage reduction due to these
adverse events.

3.3. PSA levels

Remarkably, a 50% reduction in PSA levels at 12 months was
observed across the entirety of the patient cohort. Additionally, 90%
reduction in PSA levels was evident in 88% of patients and a PSA
decline to �0.2 ng/ml in 82.4%.



Table 1
Overview of the main characteristics of the included patients

Variable

Median of age 72 years (48e89)
Median of follow-up 10 months (0e23)
Previous pathologies Diabetes mellitus 30.3%

Hypertension 27.3%
Isquemic Cardiopaty 6.1%
Cardiac Insufiency 4.5%
Anticoagulant treatment 7.6%
Hypotiroidism 4.5%
Cognitive impairment 0%
Severe renal failure 1.5%

ECOG 0 65.5% (116)
1 32.2% (57)
2 2.3% (4)

Department Virgen de la Arrixaca
Hospital

34.1% (66)

Instituto Valenciano de
Oncología

47.2% (91)

Santa Lucía Hospital 18.7% (36)
Median of PSA 16 (2.5-1410)
ISUP 1-3 (Gleason <8) 52.8% (102)

4-5 (Gleason �8) 47.2% (91)
Previous local
treatment

Synchronic 34.2% (66)
Radical prostatectomy (RP) 13% (25)
Radiotherapy (Rt) 21.2% (41)
RP þ Rt 31.6% (61)

Metastases M1a 36.3% (70)
M1b 59.1% (114)
M1c 4.7% (9)

Francini groups DN/LV 18.7% (36)
DN/HV 15.5% (30)
PD/LV 47.7% (92)
PD/HV 18.1% (35)

Bone metastases Oligometastatic (�3) 58.5%

DN, de novo or synchronous; ECOG, Eastern Cooperative Oncology Group; HV, high
volume; ISUP, International Society of Urologic Pathologists; LV, low volume; PD,
progressive disease or metachronous; PSA, prostrate-specific antigen.

Figure 1. Overview of the main adverse ev
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Comparisons of PSA levels were drawn between the groups
categorized by metastasis volume, timing, and staging (“M” stag-
ing). As previously indicated, all patients exhibited a 50% reduction
in PSA levels. Notably, the LV and metachronous groups displayed a
higher prevalence of patients achieving a 90% PSA reduction (91%
and 90%, respectively), in contrast to 80% in the HV and 86% in the
synchronous groups. In parallel, the LV and metachronous groups
demonstrated a greater percentage of patients achieving a PSA
decline to �0.2 ng/ml at 12 months (Fig. 2).

Regarding “M” staging, all M1a patients exhibited a 90% PSA
reduction, and up to 95.5% of them raised PSA levels �0.2 ng/ml at
12 months of follow-up. In contrast, only 72.4% of M1b patients
reached PSA levels �0.2 ng/ml at 12 months.
3.4. Overall survival

The 18-month OS was 92.5%. In addition, evaluating survival
based on metastasis volume, we observed an OS rate of 98.4% at 18
months for the LV group, while the HV group exhibited an OS rate of
80.7% (hazard ratio [HR]: 0.82, P ¼ 0.08) (Fig. 3A). Focusing on PSA
levels, the OS rate at 18 months in PSA�0.2 ng/ml groupwas 98.7%,
in comparison to 65.3% for those with PSA >0.2 ng/ml (HR: 0.66)
(Fig. 3B). Differences were also noted in “M” staging: 97% in M1a,
92% in M1b, and 50% in M1c (p ¼ 0.156). When assessing the OS
stratified by the timing of metastasis, the “de novo” group showed
an OS of 91.7%, whereas the metachronous group showed an OS of
96% (HR: 0.95). Importantly, these differences are not statistically
significant (P ¼ 0.604) (Fig. 4A).
3.5. Radiographic progression-free survival

The evaluation of rPFS at 18 months disclosed a rate of 88.9%.
Diving into an analysis based on metastasis volume, the 18-month
ents observed in the included patients.



Figure 2. PSA levels graphics showing the 50% PSA reduction, 90% PSA reduction, and PSA �0.2 ng/ml achieved in our cohort, stratified by metastasis volume (high-volume and
low-volume) and time of presentation (synchronous and metachronous). Abbreviation: PSA ¼ prostrate-specific antigen.

A. L�opez-Abad et al. / Optimizing treatment strategies for metastatic hormone-sensitive prostate cancer patients: Insights from a real-world study 23
rPFS rates stood at 93% for the LV group and at 81.6% for the HV
group (HR: 0.87) (Fig. 3C). Shifting our attention to the assessment
based on PSA levels, the patients with PSA levels of �0.2 ng/ml
presented an 18-month rPFS rate of 97.4%, and those with PSA
levels >0.2 ng/ml, a rate of 53.7% (HR: 0.55 p ¼ 0.000) (Fig. 3D). In
terms of “M” staging, 18-month rPFS rates were 94.3% in M1a, 87.9%
in M1b, and 43.8% in M1c (P ¼ 0.061). Stratifying rPFS analysis by
metastasis timing, we observed an rPFS 18-month rate of 87% in the
“de novo” group, comparable to 89.9% of metachronous group (HR:
0.96). Consistent with the observations in the OS analysis, these
differences were not statistically significant (P ¼ 0.616) (Fig. 4B).
4. Discussion

From 2013, studies began to showcase improved OS in mHSPC
patients by comparing ADT alone to ADT combined with other
treatments. This journey started with docetaxel, where its addition
to ADT was associated with clinical benefits in three tri-
alsdCHAARTED [23,24], STAMPEDE [25], and GETUG-AFU 15 [26].
The combined approach yielded a slight benefit in terms of OS
compared to ADT alone treatment arm (median OS of 57.6, 81 and
58.9 months vs. 44, 71 and 54.2 months, respectively). In contrast,
the introduction of ARTA such as abiraterone, apalutamide, enza-
lutamide and, recently darolutamide, demonstrated significant OS
improvements in their respective randomized controlled trials.

Abiraterone acetate in combination with prednisone showed an
OS HR of 0.66 (0.56e0.78) [12,13]. The TITAN trial demonstrated a
benefit in apalutamide, with an HR of 0.65 (0.53e0.79) [14,15].
ARCHES [17] and ENZAMET [16] trials showed parallel outcomes in
OS, with HRs of 0.66 (0.53e0.81) and 0.67 (0.52e0.86), respectively.
The PEACE-1 trial published its results, comparing abiraterone plus
ADTwith or without docetaxel and with or without radiotherapy in
the novo mHSPC patients, revealing improved OS (HR: 0.82) [19].
Although numerous meta-analyses indicate the superiority of
combination therapies over ADT monotherapy, a conclusive
determination regarding the most effective combination approach
is still lacking.
The TITAN trial explored apalutamide versus placebo in addition
to continuous ADT for patients with mHSPC. The study encom-
passes 81% of patients with de novo mHSPC and 63% with HV
mHSPC [14]. In our cohort, our findings differed, revealing 34.2% of
de novomHSPC patients and 33.6% with HVmHSPC, as illustrated in
Table 1. Unlike the TITAN trial, we included patients with lymph
node metastasis (M1a).

Focusing on oncological outcomes, PSA levels have emerged as a
key prognostic marker. The CHAARTED study identified PSA
�0.2 ng/mL at 7 months as an independent prognostic marker in
patients receiving ADT for metastatic disease, independent of the
addition of docetaxel [27]. Additionally, the SWOG 9346 study
stratified patients into three prognostic groups, based on PSA levels
at 7 months post ADT initiation (ADT monotherapy). These groups
displayed distinct median survival rates: 75 months for PSA
<0.2 ng/mL, 44 months for PSA ¼ 0.2e4 ng/mL, and 13 months for
PSA >4 ng/mL [28]. These findings align with those observed in the
SPARTAN trial, in nonmetastatic CRPC patients. In this trial, patients
achieving deep PSA response at�0.2 ng/mL experienced prolonged
times to metastasis, PSA progression, and death [29].

Recent observations highlight the association between a sig-
nificant reduction in PSA levels and improved survival outcomes
amongmHSPC patients treatedwith apalutamide. Achieving a deep
PSA decline was associated with improved OS, rPFS, time to PSA
progression, and time to CRPC compared to thosewithout deep PSA
decline [30]. In our cohort, we identified a significant difference in
18-month OS and rPFS between patients with PSA levels �0.2 ng/
mL and those with PSA levels >0.2 ng/mL (with corresponding HR
values of 0.66 and 0.55 for OS and rPFS, respectively). Notably, the
former exhibited an OS rate of 98.7% and an rPFS rate of 97.4%, while
the latter displayed rates of 65.3% and 53.7%, respectively (Fig. 3B
and D). Additionally, we explored the percentage of patients
achieving PSA level reduction to �0.2 ng/mL based on volume and
metastasis timing. At the 12-month mark, 92% of LV and 87% of
metachronous mHSPC patients achieved PSA levels �0.2 ng/dL, in
contrast to 60% of HV and 76% of de novo mHSPC patients (Fig. 2).

The TITAN trial's findings revealed a favorable impact of apalu-
tamide combined with ADT on the OS. Over a follow-up of



Figure 3. A. KaplaneMeier Survival Curve for Overall Survival (OS) by Metastasis Volume. B. KaplaneMeier Survival Curve for radiographic progression-free survival (rPFS) by
Metastasis Volume. C. KaplaneMeier Survival Curve for OS by PSA levels. D. KaplaneMeier Survival Curve for rPFS by PSA levels.
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44 months, the trial yielded an HR of 0.65 (0.53e0.79). This OS
benefit extended across patients' subgroups, including metastases
volume groups. Specifically, the HV group demonstrated an HR of
0.70 (0.56e0.88), while the LV group exhibited an even more pro-
nounced HR of 0.52 (0.35e0.79) [15].Within our own cohort, an 18-
month OS rate of 92.5% was observed. Stratifying by volume, the LV
group achieved an OS rate of 98.4% at 18 months, while the HV
group displayed an OS rate of 80.7% (HR: of 0.82) (Fig. 3A). Similarly,
this benefit extended to rPFS, as evidenced by an HR of 0.49
(0.40e0.61) in the TITAN trial. For HV and LV groups, the rPFS HR
stood at 0.53 (0.41e0.67) and 0.36 (0.22e0.57), respectively [15].
Notably, our cohort disclosed a compelling 18-month rPFS rate of
88.9%, with specific 18-month rPFS rates of 93% for the LV and 81.6%
for the HV groups (HR: 0.87) (Fig. 3C).

Several systematic reviews attempted to compare the oncolog-
ical benefits of various ARTAs.Wenzel et al [31] observed that in the
subset of HV mHSPC, relative to ADT alone, only abiraterone, apa-
lutamide, and docetaxel were associated with extended OS. Uti-
lizing a network meta-analysis approach to rank the likelihood of
maximal OS benefit in HV mHSPC, abiraterone ranked first, fol-
lowed by apalutamide and docetaxel. Furthermore, in a similar
vein, Jian et al. [32] showed that ADT plus apalutamide was ranked
first in OS among all therapies. Noteworthy was the observation
that for LV disease, the combination of apalutamide plus ADT and
enzalutamide plus ADT showed the best improvement in OS.

Turning our attention to patient subgroups categorized by the
time of metastasis onset, the distinction between de novo and
metachronous mHSPC groups yields varying oncological outcomes,
favoring a more optimistic prognosis for the latter [6,33]. In their
systematic review and meta-analysis, Menges et al [34], found no
difference in survival benefit in patients with de novo mHSPC
treated with different ARTA plus ADT combinations. By contrast,
their findings only supported the efficacy of ADT plus apalutamide
inmetachronousmHSPC patients, compared to other ARTA options.
However, our analysis did not yield statistically significant differ-
ences between the groups stratified by metastasis timing.

Assessing Treatment-Emergent Adverse Events (TEAEs) related
to apalutamide represents a nuanced challenge. The existing liter-
ature primarily derives from the TITAN cohort, supplemented by
meta-analyses comparing various TEAEs across different ARTA tri-
als. It's essential to note that these assessments are potentially
influenced by the association with ADT, complicating the distinc-
tion between apalutamide-specific effects and those potentiated by
the combination. Additionally, the TITAN trial reported TEAE rates
of 97.3% for the apalutamide combined with ADT arm and 96.8% in
the ADT combined with placebo arm. Among these, TEAE of special
interest reportedwere skin rash (29.2%), fracture (10.3%), fall (9.4%),
ischemic heart disease (5.9%), ischemic cerebrovascular disorder
(2.5%), and seizure (0.6%) [15]. Cutaneous adverse events, most
notably skin rash, have emerged as the prevailing TEAE, reported as
a key factor contributing to treatment discontinuation or dose
reduction for up to 13% of patients in the apalutamide plus ADTarm
[14,35]. However, the adverse event incidence rate ratio compared
to ADT alone arm is similar to the other ARTA[34], and apalutamide



Figure 4. Kaplan Meir Survival Curve for OS (A) and rPFS (B) by time of metastasis. Abbreviations: OS ¼ overall survival; PSA ¼ prostrate-specific antigen.
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is listed as the ARTAwith the lowest�Grade III adverse events [32].
In our cohort, we observed a 38.9% incidence of adverse events,
with 57.1% listed as Grade I. During our follow-up, no cardiovascular
events were noted. The most prevalent adverse event in our cohort
was asthenia (9.3%), followed by fatigue (8%), hypothyroidism
(7.3%), and rash (6.7%) as depicted in Fig. 1. A total of 9.8% of our
patients needed a dosage reduction due to Grade III adverse events.

While our study has yielded promising insights, it is essential to
recognize and address the limitations inherent to retrospective
observational research. The study design itself, derived from real-
world clinical practice, carries inherent constraints. However, PSA
levels, OS, and rPFS are factors that cannot have a different inter-
pretation. Notably, our cohort featured a relatively smaller pro-
portion of de novo and HV mHSPC patients than in the TITAN trial.
Furthermore, unlike our cohort, apalutamide trial did not encom-
pass mHSPCM1a patients. Prior to the introduction of apalutamide,
the treatment path for these patients remained unclear. Fortu-
nately, our institutions were able to provide this treatment to an
overlooked population, and the outcomes have been encouraging.
Nevertheless, this composition mirrors the intricate realities of
actual clinical scenarios, where patients' characteristics vary
considerably. It's worth highlighting that our cohort also included
patients with M1a disease. Furthermore, our follow-up period is
limited. Continued monitoring of these patients, coupled with the
inclusion of broader and diverse patient groups, would provide a
robust platform for corroborating trial outcomes within the con-
tours of real-world clinical practice.
5. Conclusions

Our real-world study found that patients with mHSPC under
apalutamide combined with ADT treatment had a PSA response,
OS, and rPFS that was consistent with the TITAN trial and the
different meta-analysis published. We should highlight the apalu-
tamide obtains rapid and deep PSA response, which has been
identified as an important prognostic factor. “The better the PSA
response, the better the oncological and survival outcomes.”
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