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Aim: Head-to-head studies of survival outcomes associated with different androgen receptor pathway
inhibitor (ARPI) treatments for metastatic castration (hormone)-sensitive prostate cancer have not been
conducted. The purpose of this study was to compare 24-month overall survival among ARPI-naive patients
with metastatic castration-sensitive prostate cancer (mCSPC) who initiated apalutamide or abiraterone
acetate. Materials & methods: Linked de-identified clinical and claims healthcare databases were used
to compare overall survival between patients with mCSPC initiating apalutamide or abiraterone acetate
treated in community-based urology practices in the USA. Overall survival at 24 months post-treatment
initiation (primary analyses) was compared between apalutamide and abiraterone acetate initiators using
weighted Cox proportional hazards models (exploratory analyses used all available follow-up). Results:
Overall, 1879 and 2073 patients had initiated apalutamide or abiraterone acetate, respectively (both
cohorts: weighted mean age 72 years, 62% were white, and 66% had bone metastasis). At 24 months
post-index, patients in the apalutamide cohort had a 26% lower risk of mortality compared with those in
the abiraterone acetate cohort (hazard ratio: 0.74; 95% confidence interval: 0.59, 0.93; p = 0.010), with the
difference maintained when outcomes were evaluated using all available follow-up (hazard ratio: 0.72;
95% confidence interval: 0.59, 0.88; nominal p < 0.001). Conclusion: In this nationally representative, real-
world head-to-head analysis of nearly 4000 ARPI-naive patients with mCSPC, apalutamide was associated
with a 26% reduction in the risk of mortality compared with abiraterone acetate by 24 months post-
treatment initiation.

Plain language summary
What was the aim of the study? This retrospective longitudinal study compared 24-month overall survival
between patients with metastatic castration-sensitive prostate cancer who were treated with apalutamide
versus abiraterone acetate in the USA.
How was the research carried out? A head-to-head, comparative effectiveness analysis was conducted
between androgen receptor pathway inhibitor-naive patients treated with apalutamide versus
abiraterone acetate using linked de-identified clinical and claims healthcare databases. Inverse probability
of treatment weighting was used to balance patient baseline characteristics.
What were the results? By 24 months after treatment initiation, there was a statistically significant 26%
reduction in the risk of mortality among patients who initiated apalutamide (n = 1879) compared with
abiraterone acetate (n = 2073; p = 0.010), which remained consistent in the exploratory analysis using all
available follow-up data.
Why are findings important? The results of this study show that compared with abiraterone acetate,
initial treatment with apalutamide resulted in better real-world survival outcomes for patients with
metastatic castration-sensitive prostate cancer and may provide a superior treatment option in clinical
practice.

J. Comp. Eff. Res. (2025) e250023 eISSN 2042-631310.57264/cer-2025-0023 C© 2025 Johnson & Johnson



Research Article Lowentritt, Bilen, Khilfeh et al.

Graphical abstract:

The study found that among ARPI-naïve patients with mCSPC, treatment with apalutamide significantly reduced the
risk of death at 24 months compared with abiraterone acetate  

Select patient characteristics*

Study design

Results

Conclusion

Real-world head-to-head analysis of overall survival in patients with metastatic castration-sensitive prostate cancer 
initiated on apalutamide versus abiraterone acetate in the United States

Retrospective, longitudinal causal analysis

•

•

Aim

To compare overall survival by 24 months
among androgen receptor pathway inhibitor

(ARPI)-naïve patients with metastatic castration-

sensitive prostate cancer (mCSPC) initiating
apalutamide or abiraterone acetate  

*After inverse probability of treatment weighting 

Apalutamide
Abiraterone

acetate 

Age 72 years 72 years

Metastasis type

Bone 67% 66%

Nodal 53% 53%

Visceral 21% 23%

Multiple sites 25% 24%

De novo
prostate cancer 

59% 59%

Concurrent use
of androgen
deprivation therapy  

77% 74%

1. Chi KN, et al. J. Clin. Oncol. 39(20):2294–2303 (2021); 2.  Fizazi K, et al. N. Engl. J. Med. 377(4):352–360 (2017). 

Apalutamide 
cohort

n = 1879

Abiraterone
acetate cohort

n = 2073 

Key patient selection criteria

Adult, ARPI-naïve patients with prostate cancer who

• Had mCSPC (metastases present in the

absence of castration resistance)  

• Initiated either apalutamide or abiraterone acetate

on or after 17 September 2019 (index date) 

Data sources
• Clinical urology

database (PPS) 

• Administrative

claims database
(KRD)   

Primary outcome

All-cause overall

survival by 24 months
post-index  

Baseline characteristics
were similar between

each patient population

PPS: Precision Point Specialty Analytics; KRD: Komodo Research Database.

26%
reduction in the
risk of mortality

for ARPI-naïve patients with
mCSPC who initiated

apalutamide by 24 months
post-index compared with

abiraterone acetate
(HR: 0.74; 95% CI: 0.59, 0.93;

p=0.010)    

 

 

Proportion of patients alive at
24 months was consistent with

randomized control trials (RCTs):
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82.4%

85.8%

~87.0%
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The addition of oral androgen receptor pathway inhibitors (ARPIs) to frontline androgen deprivation therapy
(ADT) has become increasingly recommended for the treatment of metastatic castration-sensitive prostate cancer
(mCSPC), which is also known as metastatic hormone-sensitive prostate cancer, given superior patient outcomes
as compared with treatment with ADT alone [1–3].

Apalutamide is an ARPI that was approved in combination with ADT by the US FDA for the treatment of
patients with mCSPC based on the results of the phase III TITAN clinical trial [4–6]. Based on the final survival
analyses from TITAN, the combination of apalutamide and ADT was found to be associated with a 35% reduction
in the risk of mortality relative to placebo and ADT (p < 0.001) [5]. Abiraterone acetate is another ARPI approved
in combination with prednisone and ADT by the US FDA for the treatment of patients with high-risk mCSPC
(i.e., Gleason score ≥8, ≥3 bone lesions or the presence of measurable visceral metastasis) based on the results of the
phase III LATITUDE clinical trial [7–9]. Survival analyses from LATITUDE demonstrated that the combination
of abiraterone acetate plus prednisone and ADT was associated with a 34% reduction in the risk of mortality
compared with placebo and ADT (p < 0.001) [8].

In a recent real-world study of patients with mCSPC, those who initiated apalutamide were 68% more likely
to achieve a prostate-specific antigen (PSA) decline of ≥90% (PSA90) by 6 months in comparison to those who
initiated abiraterone acetate (hazard ratio [HR]: 1.68; 95% confidence interval [CI]: 1.42, 2.00; p < 0.001) [10].
These findings are meaningful in the context of numerous studies including the TITAN and LATITUDE trials
demonstrating deep, early PSA response as a clinically important indicator of treatment efficacy in this population,
including long-term survival outcomes [11–15].

Currently, overall survival in patients with mCSPC initiating either of these two ARPIs has not been compared
in the context of clinical trials or real-world studies. Increasingly, the use of real-world evidence has helped inform
regulatory authorities and population health decision-makers with regards to treatment effectiveness given the lack
of head-to-head clinical trials [16]. Given the availability of multiple ARPIs for the initial treatment of mCSPC,
comparative data of important clinical outcomes are needed to guide treatment choice in clinical practice. To
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address this gap in knowledge, this study aimed to test the hypothesis that there was no difference in overall
survival at 24 months between ARPI-naive patients with mCSPC who initiated treatment with either apalutamide
or abiraterone acetate.

Materials & methods
The study was designed following FDA guidance on real-world evidence [17].

Data source
This study combined patient-level data from two sources: a clinical urology database (Precision Point Specialty
Analytics; PPS) and an administrative claims database (Komodo Research Database; KRD). PPS is a propri-
etary software which collects a broad range of demographic and routine clinical data from collaborating private
community-based urology practices in the USA, including PSA testing results and prostate cancer (PC)-specific
medication details not found in standard databases. KRD, an insurance claims database covering over 320 million
US patients, includes insurance eligibility, diagnoses, procedures and prescription information.

Overall survival analyses used mortality data reported in the KRD. Data on patient mortality are updated
monthly and are obtained from multiple third-party sources, therefore not relying solely on data from healthcare
providers. From an external validation, the KRD has identified >90% of all deaths reported in oncology settings
between 2018 and 2023 to the US Centers for Disease Control [18]. Data from both sources were linked by
Datavant using their patent-pending, machine-learning validated, de-identification technology. This algorithm
substitutes confidential patient data with an encrypted token that cannot be decoded back into the original
information.

This study was considered exempt research under 45 CFR § 46.104(d)(4) as it involved only the secondary use of
data that were de-identified in compliance with the Health Insurance Portability and Accountability Act (HIPAA),
specifically, 45 CFR § 164.514.

Study design
A retrospective, longitudinal analysis was performed using propensity score-weighted cohorts of ARPI-naive patients
who began treatment with apalutamide or abiraterone acetate. This study employed an intention-to-treat design
and covered the period from 17 September 2018 to 31 December 2023. Patients diagnosed with mCSPC were
classified into mutually exclusive cohorts based on their first dispensation in PPS or a paid pharmacy claim in the
KRD for apalutamide or abiraterone acetate, with the date of treatment initiation serving as the index date. Only
patients who initiated treatment on or after 17 September 2019 [6] (i.e., FDA approval date for apalutamide) were
selected, to ensure that both treatment options had been approved for use in patients with mCSPC (abiraterone
acetate was approved by the FDA for use in high-risk mCSPC on 7 February 2018) [9].

The observation period spanned from the index date until the latter of open insurance claim activity in the
KRD or clinical activity in PPS, both no later than 31 December 2023 (i.e., end of data). The baseline period was
defined as the 12 month pre-index period. Following an intention-to-treat design, patients were not censored if they
discontinued the index ARPI, switched to another ARPI, initiated therapy with another advanced PC treatment
or developed castration resistance after the index date.

Patient selection criteria
Patients were included in this analysis if they met all of the following criteria: initiated apalutamide or abi-
raterone acetate on or after 17 September 2019, had ≥12 months of claims or clinical activity and had evidence
of metastasis based on diagnosis codes or clinical indicators for bone, nodal or visceral metastasis in PPS. Pa-
tients were excluded from the study if they initiated index treatment prior to 17 September 2019, were treated
with ≥2 ARPIs on the index date, were diagnosed with another primary cancer during the baseline period,
had a prescription for a nonindex ARPI in PPS, were castration-resistant prior to or on the index date (for
details see Supplementary Table 1) [19], used estrogens, immunotherapy, PARP inhibitors, radiopharmaceuticals
or etoposide or used either cabazitaxel or carboplatin after docetaxel. Concurrent ADT use was not required
for study inclusion and concurrent prednisone use was not required for inclusion in the abiraterone acetate
cohort.
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Study outcomes
Overall survival (i.e., time from the index date to the time of death from any cause) assessed at 24 months
was the primary outcome. The following patient demographic and clinical characteristics were assessed prior
to or on the index date: age, race, US geographic region, payer type, time between metastasis and index date,
time between PC diagnosis and index date, metastases location, Quan-Charlson Comorbidity Index (Quan-
CCI), de novo PC, ADT use overlapping the index date, prior first-generation ARPI use, prior chemotherapy,
most recent PSA result and earliest Gleason score. ARPI treatment patterns were also assessed up to 24 months
post-index.

Statistical analysis
The null hypothesis was that overall survival at 24 months was not different between patients initiating apalutamide
or abiraterone acetate. The alternative hypothesis was that overall survival at 24 months was different between
patients initiating apalutamide or abiraterone acetate. Inverse probability of treatment weighting (IPTW) was used
to balance potentially confounding baseline variables between treatment cohorts. Propensity scores (PSs) were
generated using a logistic regression model based on dependent (i.e., apalutamide initiation) and independent
variables. Patients in the apalutamide and abiraterone acetate cohorts were attributed a weight of 1

PS and 1
1−PS ,

respectively, with weights normalized using the mean weight of each respective cohort and truncated to the 95th
percentile [20]. No patients were removed from the study due to the IPTW model.

Baseline characteristics between treatment cohorts were considered balanced after weighting, as indicated by
standardized differences of <10% [21]. Weighted Kaplan–Meier analyses were conducted to evaluate overall survival
between treatment cohorts up to 48 months post-index. A weighted Cox proportional hazards model was used to
calculate HRs and 95% CIs comparing overall survival between the apalutamide and abiraterone acetate cohorts
at 24 months post-index (primary outcome) and using all follow-up data (exploratory outcome; nominal). As a
sensitivity analysis, overall survival at 24 months post-index was compared between apalutamide and abiraterone
acetate cohorts among a subgroup of patients who had a claim for ADT 180 days prior to the index date or within
180 days following the index date.

Results
Patient characteristics
This study of ARPI-naive patients with mCSPC included 1879 patients who initiated apalutamide and 2073
patients who initiated abiraterone acetate (Figure 1). Baseline characteristics were well-balanced between cohorts
after IPTW weighting (i.e., standardized difference <10%; Table 1). In both cohorts, the median age was 72 years
and most patients were white (apalutamide: 61.7%, abiraterone acetate: 62.5%) and insured with Medicare
(apalutamide: 74.2%, abiraterone acetate: 73.5%). The majority of patients were diagnosed with bone metastasis
(apalutamide: 66.5%, abiraterone acetate: 66.2%), with a median time between metastasis and ARPI initiation of
<3 months (apalutamide: 2.5 months, abiraterone acetate: 2.8 months).

Overall survival
Patients who initiated apalutamide were 26% less likely to have died at 24 months post-index compared with
those treated with abiraterone acetate (HR: 0.74; 95% CI: 0.59, 0.93; p = 0.010; Figure 2). The trend toward a
lower risk of mortality among patients who initiated apalutamide compared with those who initiated abiraterone
acetate was consistent throughout the entire follow-up period (HR: 0.72; 95% CI: 0.59, 0.88; nominal p < 0.001).
At 24 months post-index, 88.7% of patients in the apalutamide cohort and 85.8% of patients in the abiraterone
acetate cohort remained alive. By 48 months post-index, 77.3% of patients in the apalutamide cohort and 69.4% of
patients in the abiraterone acetate cohort remained alive (median overall survival was not reached in either cohort).
Results from the sensitivity analysis of patients with a claim for ADT 180 days before or 180 days after the index
date were largely consistent with the primary analysis (HR: 0.78; 95% CI: 0.62, 0.98; nominal p = 0.035).

Treatment patterns
The mean (median) follow-up period was 16.8 (19.5) months in the apalutamide cohort and 16.3 (19.0) months
in the abiraterone acetate cohort (Table 2). The mean (median) duration of continuous index ARPI use was 9.3
(6.6) months among patients who initiated apalutamide and 10.7 (8.9) months among patients who initiated
abiraterone acetate. The index treatment was discontinued by 55.6% of patients in the apalutamide cohort and
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Apalutamide as first paid claim or dispensation

≥1 paid claim or dispensation for any ARPI on or after 17 September 2019 (first paid claim or dispensation
defined as the index date)

n = 21,479

n = 4169 (19.4%)

n = 3779 (90.6%)

n = 3482 (92.1%)

n = 2444 (70.2%)

n = 2420 (99.0%)

n = 2420 (100.0%)

n = 2276 (94.0%)

n = 1880 (82.6%) n = 2079 (83.7%)

n = 1879 (99.9%)

n = 1879 n = 2073

n = 2073 (99.7%)

n = 2483 (91.6%)

n = 2712 (100.0%)

n = 2712 (98.9%)

n = 2741 (59.3%)

n = 4621 (86.1%)

n = 5365 (81.0%)

n = 6623 (30.8%)

Abiraterone acetate as first paid claim or
dispensation

Only a paid claim or dispensation for a single ARPI on or prior to the index date

Apalutamide

Apalutamide

Apalutamide

Apalutamide

Apalutamide

Apalutamide

Apalutamide

Apalutamide cohort

Apalutamide

Abiraterone acetate

Abiraterone acetate

Abiraterone acetate

Abiraterone acetate

Abiraterone acetate

Abiraterone acetate

Abiraterone acetate

Abiraterone acetate

Abiraterone acetate cohort

No dispensation or prescription for any ARPI other than the index ARPI, observed from beginning of data to
index date (inclusive)

mCSPC status on the index date

≥12 months of clinical or claims activity prior to the index date

≥18 years of age on the index date

No prior diagnoses for other primary cancers during the 12-month baseline period

No use of estrogens, immunotherapy, PARP inhibitors or radiopharmaceutical therapy any time prior to or on the

index date

No prior use of etoposide, cabazitaxel (if used after docetaxel) or carboplatin (if used after docetaxel), any time

prior to or on the index date

Figure 1. Sample selection.
ARPI: Androgen receptor pathway inhibitor; mCSPC: Metastatic castration-sensitive prostate cancer; PARP: Poly
ADP-ribose polymerase.

44.8% of patients in the abiraterone acetate cohort. In both cohorts, most patients who discontinued the index
ARPI were re-treated with a different ARPI.

Discussion
This retrospective analysis performed in a large administrative and clinical-linked database in the USA presents the
first comparative evidence of real-world overall survival between ARPI-naive patients with mCSPC who initiated
treatment with apalutamide or abiraterone acetate. At 24 months post-treatment initiation, apalutamide was
associated with a 26% statistically significant reduction in the risk of mortality compared with abiraterone acetate.
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Table 1. Baseline characteristics.
Nonweighted population Weighted population†

Apalutamide
(n = 1879)

Abiraterone
acetate (n = 2073)

Standardized
difference, %

Apalutamide
(n = 1879)

Abiraterone
acetate (n = 2073)

Standardized
difference, %

Age, mean ± SD [Q1, median, Q3] 72.9 ± 9.1 [67.0,
73.0, 80.0]

71.2 ± 9.2 [65.0,
71.0, 78.0]

18.4 72.1 ± 9.3 [66.0,
72.0, 79.0]

71.9 ± 9.1 [65.0,
72.0, 78.0]

2.5

Race, n (%)

White 1139 (60.6) 1325 (63.9) 6.8 1159 (61.7) 1295 (62.5) 1.6

Black or African–American 416 (22.1) 317 (15.3) 17.6 359 (19.1) 374 (18.0) 2.8

Hispanic or Latino 136 (7.2) 151 (7.3) 0.2 141 (7.5) 152 (7.3) 0.6

Other 71 (3.8) 114 (5.5) 8.2 85 (4.5) 100 (4.8) 1.3

Unknown 117 (6.2) 166 (8.0) 6.9 134 (7.1) 152 (7.3) 0.7

Geographic region, n (%)

South 1068 (56.8) 744 (35.9) 43.0 900 (47.9) 923 (44.5) 6.8

Midwest 421 (22.4) 686 (33.1) 24.0 515 (27.4) 602 (29.0) 3.6

Northeast 212 (11.3) 353 (17.0) 16.5 247 (13.1) 296 (14.3) 3.3

West 178 (9.5) 290 (14.0) 14.1 217 (11.5) 253 (12.2) 2.0

Payer type, n (%)

Medicare 1453 (77.3) 1473 (71.1) 14.4 1394 (74.2) 1523 (73.5) 1.7

Commercial 365 (19.4) 506 (24.4) 12.1 413 (22.0) 462 (22.3) 0.7

Medicaid 56 (3.0) 82 (4.0) 5.3 67 (3.6) 73 (3.5) 0.2

Unknown 5 (0.3) 12 (0.6) 0.0 5 (0.3) 16 (0.8) 0.0

Index year, n (%)

2019–2020 405 (21.6) 504 (24.3) 6.6 414 (22.0) 473 (22.8) 1.8

2021 447 (23.8) 466 (22.5) 3.1 444 (23.6) 484 (23.3) 0.8

2022 519 (27.6) 528 (25.5) 4.9 514 (27.4) 555 (26.8) 1.3

2023 508 (27.0) 575 (27.7) 1.6 506 (27.0) 562 (27.1) 0.4

Time between metastasis and index
date, months, mean ± SD [Q1,
median, Q3]

9.0 ± 17.9 [0.9,
2.3, 7.0]

11.3 ± 17.6 [1.2,
3.4, 13.4]

13.0 9.7 ± 17.6 [1.0,
2.5, 8.7]

10.2 ± 17.1 [1.1,
2.8, 10.5]

2.5

Time between PC diagnosis and
index date, months, mean ± SD [Q1,
median, Q3]

39.3 ± 46.9 [2.9,
14.9, 64.4]

37.1 ± 46.9 [2.9,
13.3, 64.4]

4.6 37.4 ± 45.5 [2.8,
14.1, 60.3]

37.5 ± 47.7 [3.1,
12.8, 58.1]

0.3

Metastasis type‡, n (%)

Bone 1311 (69.8) 1339 (64.6) 11.1 1249 (66.5) 1373 (66.2) 0.6

Nodal 960 (51.1) 1,103 (53.2) 4.2 994 (52.9) 1097 (52.9) 0.1

Visceral 335 (17.8) 571 (27.5) 23.4 396 (21.1) 477 (23.0) 4.7

Metastasis in multiple sites 536 (28.5) 405 (19.5) 21.2 477 (25.4) 492 (23.7) 3.9

Quan-CCI, mean ± SD [Q1, median,
Q3]

8.5 ± 3.0 [8.0, 8.0,
10.0]

8.6 ± 2.9 [8.0, 8.0,
10.0]

1.4 8.5 ± 3.0 [8.0, 8.0,
10.0]

8.5 ± 2.9 [8.0, 8.0,
10.0]

0.7

Any malignancy, including
lymphoma and leukemia, except
malignant neoplasm of skin, n (%)

1869 (99.5) 2040 (98.4) 10.4 1865 (99.3) 2048 (98.8) 4.9

Metastatic solid tumor, n (%) 1595 (84.9) 1793 (86.5) 4.6 1589 (84.6) 1783 (86.0) 4.0

Diabetes without chronic
complication, n (%)

451 (24.0) 440 (21.2) 6.6 452 (24.1) 442 (21.3) 6.6

†The number of patients reported in this weighted population represents the sum of weights for the corresponding nonweighted patients, rounded to the nearest integer.
The proportions displayed were calculated before the rounding and may be slightly different than if they were calculated based on rounded numbers.
‡Types of metastases were defined at any time prior to (and including) the index date. Types of metastases were not mutually exclusive.
§De novo PC was defined as ≤180 days between first observed PC diagnosis and date of metastasis.
¶Concurrent ADT use was defined as an episode of continuous ADT use overlapping with the index date (using a 60-day gap to define discontinuation).
#Prior use of first-generation ARPI was defined as any prescription for bicalutamide, nilutamide or flutamide in the 12 months preceding the index date.
††Prior chemotherapy use was defined as any administration in the 12 months preceding the index date.
‡‡Gleason score was evaluated at any time prior to and including the index date.
ADT: Androgen deprivation therapy; ARPI: Androgen receptor pathway inhibitor; CCI: Charlson Comorbidity Index; PC: Prostate cancer; PSA: Prostate-specific antigen; Q1:
First quartile; Q3: Third quartile; SD: Standard deviation.
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Table 1. Baseline characteristics (cont.).
Nonweighted population Weighted population†

Apalutamide
(n = 1879)

Abiraterone
acetate (n = 2073)

Standardized
difference, %

Apalutamide
(n = 1879)

Abiraterone
acetate (n = 2073)

Standardized
difference, %

Renal disease, n (%) 283 (15.1) 307 (14.8) 0.7 277 (14.7) 304 (14.7) 0.2

Peripheral vascular disease, n (%) 267 (14.2) 314 (15.1) 2.7 269 (14.3) 307 (14.8) 1.4

Diabetes with chronic
complication, n (%)

235 (12.5) 195 (9.4) 9.9 237 (12.6) 196 (9.5) 10.0

Chronic pulmonary disease, n (%) 231 (12.3) 272 (13.1) 2.5 232 (12.4) 262 (12.6) 0.8

Congestive heart failure, n (%) 199 (10.6) 196 (9.5) 3.8 197 (10.5) 192 (9.2) 4.2

Mild liver disease, n (%) 164 (8.7) 209 (10.1) 4.6 177 (9.4) 197 (9.5) 0.3

Cerebrovascular disease, n (%) 128 (6.8) 192 (9.3) 9.0 122 (6.5) 192 (9.3) 10.2

Myocardial infarction, n (%) 81 (4.3) 99 (4.8) 2.2 81 (4.3) 92 (4.4) 0.7

Dementia, n (%) 41 (2.2) 40 (1.9) 1.8 41 (2.2) 41 (2.0) 1.4

Rheumatic disease, n (%) 38 (2.0) 30 (1.4) 4.4 34 (1.8) 30 (1.5) 2.7

Peptic ulcer disease, n (%) 20 (1.1) 22 (1.1) 0.0 18 (1.0) 22 (1.1) 1.1

Hemiplegia or paraplegia, n (%) 10 (0.5) 25 (1.2) 7.3 10 (0.5) 21 (1.0) 5.4

Moderate or severe liver disease, n
(%)

6 (0.3) 11 (0.5) 3.3 5 (0.2) 10 (0.5) 4.0

AIDS/HIV, n (%) 0 (0.0) 0 (0.0) 0.0 0 (0.0) 0 (0.0) 0.0

De novo PC§, n (%) 1040 (55.3) 1259 (60.7) 10.9 1100 (58.5) 1223 (59.0) 1.0

Concurrent use of ADT with index
ARPI¶, n (%)

1542 (82.1) 1395 (67.3) 34.5 1443 (76.8) 1535 (74.0) 6.4

Duration of ADT episode
overlapping with index date,
months, mean ± SD [Q1, median,
Q3]

4.4 ± 8.5 [0.7, 1.8,
4.4]

5.1 ± 8.3 [0.8, 2.0,
5.7]

8.6 4.5 ± 8.0 [0.7, 1.8,
4.7]

5.0 ± 8.3 [0.8, 1.9,
5.2]

6.4

Prior use of first-generation ARPI#, n
(%)

297 (15.8) 437 (21.1) 13.6 343 (18.2) 396 (19.1) 2.2

Prior use of chemotherapy††, n (%) 30 (1.6) 102 (4.9) 18.8 51 (2.7) 72 (3.5) 4.6

PSA level, ng/ml, n (%)

≤0.2 325 (17.3) 246 (11.9) 15.4 288 (15.3) 298 (14.4) 2.7

�0.2 to ≤2 309 (16.4) 265 (12.8) 10.4 286 (15.2) 296 (14.3) 2.7

�2 to ≤5 214 (11.4) 161 (7.8) 12.3 186 (9.9) 194 (9.3) 1.9

�5 to ≤10 194 (10.3) 141 (6.8) 12.6 168 (9.0) 172 (8.3) 2.3

�10 558 (29.7) 541 (26.1) 8.0 533 (28.4) 577 (27.8) 1.3

Unknown 279 (14.8) 719 (34.7) 47.2 417 (22.2) 537 (25.9) 8.7

Earliest Gleason score‡‡, n (%)

≤6 110 (5.9) 85 (4.1) 8.1 94 (5.0) 97 (4.7) 1.6

7 370 (19.7) 355 (17.1) 6.6 355 (18.9) 383 (18.5) 1.1

8 263 (14.0) 320 (15.4) 4.1 276 (14.7) 311 (15.0) 0.9

9 405 (21.6) 430 (20.7) 2.0 408 (21.7) 446 (21.5) 0.6

10 56 (3.0) 66 (3.2) 1.2 60 (3.2) 65 (3.2) 0.3

Unknown 675 (35.9) 817 (39.4) 7.2 685 (36.5) 771 (37.2) 1.5

†The number of patients reported in this weighted population represents the sum of weights for the corresponding nonweighted patients, rounded to the nearest integer.
The proportions displayed were calculated before the rounding and may be slightly different than if they were calculated based on rounded numbers.
‡Types of metastases were defined at any time prior to (and including) the index date. Types of metastases were not mutually exclusive.
§De novo PC was defined as ≤180 days between first observed PC diagnosis and date of metastasis.
¶Concurrent ADT use was defined as an episode of continuous ADT use overlapping with the index date (using a 60-day gap to define discontinuation).
#Prior use of first-generation ARPI was defined as any prescription for bicalutamide, nilutamide or flutamide in the 12 months preceding the index date.
††Prior chemotherapy use was defined as any administration in the 12 months preceding the index date.
‡‡Gleason score was evaluated at any time prior to and including the index date.
ADT: Androgen deprivation therapy; ARPI: Androgen receptor pathway inhibitor; CCI: Charlson Comorbidity Index; PC: Prostate cancer; PSA: Prostate-specific antigen; Q1:
First quartile; Q3: Third quartile; SD: Standard deviation.
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Figure 2. Overall survival between patients who initiated apalutamide versus abiraterone acetate.
aPropensity scores were generated using probability estimates from a logistic regression models using the following
predictors: age (continuous), race, geographic region, payer type, year of index date, time between metastasis and
index date (continuous and categorical), time between PC diagnosis and index date (continuous), de novo PC, ADT
use overlapping with index date, first-generation androgen receptor pathway inhibitor use, chemotherapy use,
metastases location (bone, nodal, visceral and metastasis in multiple sites), Quan–Charlson Comorbidity Index
(continuous), most recent prostate-specific antigen level (categorical) and earliest Gleason score (categorical). Each
patient was attributed an inverse-probability of treatment weight that was defined as follows: 1/(propensity score)
for the apalutamide cohort and 1/(1-propensity score) for the abiraterone acetate cohort. Normalized
inverse-probability of treatment weights were truncated at the 95th percentiles.
bAn HR <1 indicates that the apalutamide cohort had a lower rate of death compared with the abiraterone acetate
cohort.
*Significant at the 5% level.
ADT: Androgen deprivation therapy; CI: Confidence interval; HR: Hazard ratio; PC: Prostate cancer.

This improvement in overall survival associated with apalutamide versus abiraterone acetate treatment among
patients with mCSPC remained when assessed using all the available follow-up data. Given the greater diversity
in the population in the current study in terms of demographics and clinical characteristics, these results are more
generalizable to the broader mCSPC population than those enrolled in the TITAN [4] and LATITUDE [7] trials.

The findings of this study are consistent with those of an initial analysis of retrospective data from the Flatiron
metastatic PC Core Registry (2013–2023) based on approximately 850 ARPI-naive patients with mCSPC [22].
Specifically, the study showed that by 24 months post-treatment initiation, apalutamide was associated with a 40%
reduction in the risk of mortality compared with abiraterone acetate [22]. However, no adjustment between the
two treatment cohorts was conducted and the authors noted the possible impact of confounding variables. By
leveraging linked insurance claims and clinical data, the current study was able to evaluate PC-specific outcomes
among a larger sample of nearly 2000 patients per treatment cohort. Additionally, the use of IPTW to balance
potentially confounding baseline variables between the two treatment cohorts mitigated their impact and enabled
a more accurate estimation of the comparative treatment effects.

The overall survival rates reported by 12 and 24 months post-treatment initiation among patients who initiated
apalutamide in the current study (96.2% and 88.7%, respectively) are consistent with a recent descriptive study by
Lowentritt et al. based on retrospective data, also from the Flatiron metastatic PC Core Registry, which reported
overall survival rates of 91.0% by 12 months and 88.3% by 24 months post-apalutamide initiation [23]. Although
to our knowledge, no studies outside the USA have compared overall survival between these treatments, the rates
observed in our study are consistent with non-US studies reporting overall survival for each treatment, separately.
For example, recent clinical studies from Japan and Spain among patients with mCSPC treated with apalutamide
reported overall survival rates >80% by 24 months post-treatment initiation, which were similar to the current
study [24,25]. Furthermore, aligned with the results from the current study, real-world overall survival rates among
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Table 2. Treatment patterns by 24 months post-index.
Weighted population†

Apalutamide (n = 1879) Abiraterone acetate
(n = 2073)

Follow-up length‡, months, mean ± SD [median] 16.8 ± 7.5 [19.5] 16.3 ± 7.8 [19.0]

Duration of continuous use of index ARPI§, months, mean ± SD [median] 9.3 ± 7.9 [6.6] 10.7 ± 7.4 [8.9]

Patients who discontinued index ARPI¶, n (%) 1045 (55.6) 929 (44.8)

Patients with no additional treatment after discontinuation, n (%) 692 (36.8) 636 (30.7)

Patients who received different advanced PC medication after discontinuation of index
ARPI#, n (%)

353 (18.8) 294 (14.2)

Time to first advanced PC medication after discontinuation of index ARPI, months,
mean ± SD [median]

4.9 ± 5.4 [2.6] 3.3 ± 4.3 [1.0]

First advanced PC medication received after discontinuation of index ARPI, n (%)

Non-index ARPI†† 170 (9.0) 144 (6.9)

Enzalutamide 78 (4.2) 93 (4.5)

Abiraterone acetate 70 (3.7) –

Darolutamide 22 (1.2) 14 (0.7)

Apalutamide – 37 (1.8)

Immunotherapies 38 (2.0) 18 (0.9)

Chemotherapies 69 (3.7) 77 (3.7)

Estrogens 56 (3.0) 19 (0.9)

Radiotherapy 12 (0.6) 26 (1.3)

PARP inhibitors 9 (0.5) 10 (0.5)

†The number of patients reported in this weighted population represents the sum of weights for the corresponding non-weighted patients, rounded to the
nearest integer. The proportions displayed were calculated before the rounding and may be slightly different than if they were calculated based on rounded
numbers.
‡Follow-up length was defined as the index date until the latter of the end of open insurance claim activity in Komodo, clinical activity in PPS (both no later than
31 December 2023). The observation period was censored such that it is not longer than 24 months.
§Continuous use was reported from the first ARPI episode observed in the observation period. Continuous use of ARPI was defined as the time from the date
of the first paid pharmacy or dispensation claims to the last day of supply before a gap greater than 90 days.
¶Discontinuation of index ARPI was assessed using �90-day gap in days of supply.
#Includes patients with a record for an advanced PC medication different from the index ARPI; advanced PC medication use was assessed from the date of index
ARPI discontinuation until the end of the observation period.
††Defined as a record for another ARPI than the one initiated on the index date.
ARPI: Androgen receptor pathway inhibitor; PARP: Poly ADP-ribose polymerase; PC: Prostate cancer; SD: Standard deviation.

patients with mCSPC treated with abiraterone acetate were 89% by 12 months post-treatment initiation in a study
from Belgium and >80% by 24 months in a study from Hong Kong [26,27].

The clinical benefit of apalutamide over abiraterone acetate for the treatment of ARPI-naive patients with mCSPC
has been previously demonstrated in retrospective studies based on clinical data from community urology practices
evaluating the attainment of a deep, rapid PSA response within 6 months of treatment initiation [10,28]. These
studies showed that achieving a PSA90 response was 53–68% more likely among patients who initiated apalutamide
compared with abiraterone acetate [10,28]. In post hoc analyses of the key ARPI phase III trials, deep PSA response,
which is defined by ≥90% relative decline (i.e., PSA90), has been identified as an important indicator of long-term
clinical outcomes, including overall survival [11–15]. Therefore, while the causal link between the improved overall
survival observed with apalutamide versus abiraterone acetate cohorts in this study remains to be confirmed, the
difference in PSA response achieved by patients with mCSPC who initiate apalutamide versus abiraterone acetate
may be linked to the reduction in the risk of mortality observed in the current study and warrants consideration in
clinical practices to guide treatment decision making.

Limitations
This study has potential limitations including the possibility of miscoding or misclassification in either database that
could influence patient characterization or capture in death records. The IPTW analysis accounts for documented
baseline covariates, however minimal adjustments were made to account for missing data (if present, missing values
were included as a separate category for categorical variables in order to preserve the sample during IPTW), and
potentially unknown confounders may be present. Abiraterone acetate with prednisone, which was not required
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for study inclusion and was observed at variable dosing, is indicated for high-risk mCSPC, which may result in
residual differences relative to the apalutamide cohort after IPTW adjustments [9]. It is worth noting that the
presence of visceral metastases, which can reflect high-risk disease, was well-balanced between the cohorts after
IPTW. Additional studies with longer follow-up may be necessary to assess the full therapeutic effects of these
medications.

Conclusion
This head-to-head analysis of real-world overall survival outcomes among ARPI-naive patients with mCSPC in the
USA showed that patients who initiated treatment with apalutamide had a 26% statistically significant reduction
in the risk of mortality compared with abiraterone acetate at 24 months post-treatment initiation. This finding
remained consistent when overall survival was assessed using all available follow-up data. These results suggest
that apalutamide may represent a superior treatment option compared with abiraterone acetate for patients with
mCSPC.
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Summary points

• Apalutamide and abiraterone acetate are two androgen receptor pathway inhibitors (ARPIs) which were
approved in combination with androgen deprivation therapy for the treatment of patients with metastatic
castration-sensitive prostate cancer (mCSPC).

• Outside of phase III clinical trials, there are limited real-world data reporting survival outcomes in patients with
mCSPC treated with ARPIs, and no head-to-head studies have been performed.

• This longitudinal study compared 24-month overall survival between ARPI-naive patients with mCSPC who
initiated apalutamide versus abiraterone acetate in the USA.

• The study linked de-identified patient-level data from a clinical urology database (Precision Point Specialty
Analytics) and an administrative claims database (Komodo Research Database) between 17 September 2018 and
31 December 2023.

• Comparisons between patients were conducted using weighted Cox proportional hazards models after inverse
probability of treatment weighting was applied to balance baseline characteristics.

• By 24 months after treatment initiation, there was a statistically significant 26% reduction in the risk of mortality
among patients who initiated apalutamide (n = 1879) compared with abiraterone acetate (n = 2073; p = 0.010).

• This survival benefit observed with apalutamide versus abiraterone acetate remained consistent in the
exploratory analysis using all available follow-up data (hazard ratio: 0.72; nominal p < 0.001).

• These findings suggest that apalutamide may represent a superior treatment option compared with abiraterone
acetate among patients with mCSPC.
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