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Abstract

Background: With the ongoing expansion of life-prolonging thera-
pies approved to treat advanced prostate cancer, there is currently an 
unmet need to better understand real-world treatment patterns and 
identify optimal treatment sequencing for men with metastatic castra-
tion-resistant prostate cancer (mCRPC).

Methods: In this retrospective, observational cohort analysis, pa-
tients with confirmed mCRPC were identified in the Auditron claims 
database and used to describe mCRPC treatment patterns and trends 
in the Brazilian private healthcare system from 2014 to 2019. De-
mographics and clinical characteristics, prostate cancer stage at di-
agnosis, and type and number of treatment lines were evaluated. The 
primary endpoint was identification of the drugs used in first-line 
therapies in mCRPC, and the secondary endpoint included a descrip-
tion of sequential lines of therapy (second and third lines) in mCRPC.

Results: A total of 168 electronic patient records were reviewed. Doc-
etaxel was the most frequently used first-line treatment (35.7%), fol-
lowed by abiraterone (33.3%) and enzalutamide (13.1%). Docetaxel, 
abiraterone, and enzalutamide also accounted for 34.6%, 28.0%, and 
15.0%, respectively, of second-line therapies. In third-line therapies, 
cabazitaxel (26.1%), enzalutamide (23.9%), docetaxel (15.2%), and 
abiraterone (15.2%) were most commonly prescribed. Irrespective of 
stage at diagnosis, treatment patterns were similar once the disease 
progressed to the metastatic castration-resistance stage.

Conclusions: Docetaxel was the most frequently utilized therapy for 
mCRPC treatment, followed by abiraterone and enzalutamide. Al-

though the current analyses provide real-world insights into treatment 
patterns for patients with mCRPC in Brazil, additional real-world 
data are needed to further validate and expand on these findings.

Keywords: Cancers; Real-world data; Metastatic castration-resistant 
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Introduction

Prostate cancer was the second most frequently diagnosed 
cancer and the fifth leading cause of cancer death among men 
worldwide in 2020 [1]. In Brazil, it is the most prevalent can-
cer among men, accounting for 29.2% of all cancers in this 
population and placing a considerable burden on the Brazilian 
healthcare system [2].

Androgen deprivation therapy (ADT) is the standard treat-
ment for the initial management of advanced prostate cancer; 
median ADT response is 18 - 24 months, while 10% of men 
have primary ADT resistance [3]. Although most patients ini-
tially respond to ADT, the development of castration-resistant 
disease is inevitable. Metastatic castration-resistant prostate 
cancer (mCRPC) is lethal, with most patients surviving for ap-
proximately 3 years [4-8].

Until 2010, ADT plus docetaxel was the preferred drug 
combination as first-line treatment for mCRPC [4, 9-11]. Since 
then, there has been a shift in the treatment landscape follow-
ing regulatory agency approval of several life-prolonging 
therapies (including cabazitaxel, abiraterone, enzalutamide, 
radium-223, and lutetium-177) [12-17]. More recently, the use 
of cabazitaxel as a second-line treatment has been decreasing 
while the use of novel hormonal therapies (NHTs) (i.e., abi-
raterone and enzalutamide) has been increasing [18]. With the 
increased availability of life-prolonging therapies and limited 
evidence on optimal drug sequencing, it is important to un-
derstand real-world treatment patterns to better leverage thera-
peutic advances and improve treatment outcomes in advanced 
prostate cancer.

Clinical trials have provided convincing evidence on the 
efficacy and safety of novel drugs, but given the strict eligibil-
ity criteria of clinical trials, the patient population included in 
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them may not represent the spectrum of patients with prostate 
cancer who will receive treatment in the real-world setting. 
In particular, low-income patients, certain ethnic minorities, 
patients with comorbidities, and the elderly may be underrep-
resented [19]. Real-world data can be used to validate the find-
ings of clinical trials, as well as to identify optimal patterns of 
care and the limitations associated with the use of novel thera-
pies. Such information can help guide regulatory decisions, 
establish management guidelines, and improve clinical care.

Real-world data on mCRPC treatment patterns in Brazil 
are limited. A retrospective study performed in a public ter-
tiary center in Sao Paulo from 2008 to 2013 evaluated the 
evolving treatment patterns after the approval of novel cancer 
agents. Exactly 197 patients with mCRPC and a Karnofsky 
performance status of ≥ 60% were included and 70% of them 
received docetaxel as a first-line therapy [20]; however, this 
study did not assess the subsequent lines of therapy after the 
failure of first-line treatment.

The healthcare system in Brazil is divided between private 
and public care. New therapies are generally incorporated into 
the private reimbursement listing after private health technol-
ogy assessment (HTA) approval. New therapies are generally 
not incorporated as readily into the public health system, how-
ever, even though there is an established HTA approval process 
[21]. Therefore, access to new therapies is not readily avail-
able in the Brazilian public healthcare system and incorpora-
tion of novel technology can take years. In comparison, the 
private healthcare sector has the autonomy to establish treat-
ment guidelines, so there is a broader access to novel drugs, 
although information on treatment patterns and sequencing is 
limited. Thus, there is an unmet need for real-world data to 
describe treatment patterns and sequencing in Brazil, which 
will help guide future studies, clinical practice, and local man-
agement guidelines.

This retrospective cohort study used the Auditron claims 
database to investigate real-world treatment patterns in pa-
tients with advanced prostate cancer in the Brazilian private 
healthcare system.

Materials and Methods

Study design

This was a retrospective, observational cohort study that re-
viewed data on the administrative claims from the Auditron 
database - a large, audited, Kantar-insured, private healthcare 
database in Brazil. The database contains data on chemotherapy 
and other systemic therapies from healthcare insurances repre-
senting 6% of the Brazilian oncology healthcare market and an-
onymized information on diagnosis, histology, staging, chemo-
therapy, systemic regimens, treatment duration, doses, cycles, 
and epidemiology. Data registered in Auditron are analyzed for 
consistency during quality-control checks performed by a team 
of clinical oncologists at Kantar. Queries are addressed through 
appropriate follow-up with the healthcare insurance compa-
nies. All analyses were reviewed by the medical intelligence 
director and the clinical research director at Kantar.

Patient population

Patients from the Auditron claims database were identified 
between January 1, 2014 and September 30, 2019; their data 
were selected for analysis if they were male with a prostate 
cancer diagnosis as determined by the International Classifica-
tion of Diseases, 10th Revision, of C61 and were undergoing 
ADT with documented evidence of castration resistance and 
clinical metastasis. Castration resistance was determined by 
an increase of ≥ 25% in prostate-specific antigen levels and 
an absolute increase of ≥ 2 ng/mL from the nadir while on 
ADT, despite castrate levels of testosterone [22]. A confirma-
tory prostate-specific antigen obtained ≥ 3 weeks later while 
on ADT was used to confirm progression. Conventional imag-
ing (computed tomography, magnetic resonance imaging, and 
bone scan) was used for diagnostic purposes.

Patients were also required to have had at least a 180-
day interval between ADT initiation and their first clinical 
metastasis or progression of metastasis and/or initiation of 
treatment for mCRPC. ADT was defined as previous bilateral 
orchiectomy or use of at least one of the following drugs: 
leuprorelin, goserelin, triptorelin, histrelin, buserelin, and de-
garelix. Patients with a claim for at least one mCRPC treat-
ment (abiraterone, enzalutamide, first-generation anti-andro-
gen (bicalutamide or flutamide), docetaxel, cabazitaxel, or 
radium-223) on or after the onset date of castration resist-
ance were included; those with a claim before the diagnosis 
of mCRPC were also included in the study, provided there 
was another claim for one of these drugs after the diagnosis 
of mCRPC.

Patients were excluded if there was an incomplete treat-
ment description, defined as having no information on first-
line treatment for mCRPC within the database or patients 
diagnosed with mCRPC more than 90 days before the first 
information on treatment.

Endpoints

The primary endpoint was to identify the most frequently used 
first-line therapy for patients with mCRPC in the Brazilian pri-
vate healthcare system. Secondary endpoints included the de-
scription of treatment sequencing patterns in the second- and 
third-line settings, and stratification of first-line therapy accord-
ing to drug class.

First-line treatment was defined as the first systemic ther-
apy registered in the database after mCRPC diagnosis based 
on a specific database field for previous treatments or whose 
claim was registered within the first 28 days (one cycle) af-
ter mCRPC diagnosis. If another therapeutic agent was added 
within 59 days of initiation of first-line treatment, this was de-
fined as first-line combination therapy. Second-line treatment 
was defined as: 1) addition of a new agent after ≥ 60 days of 
initiation of first-line treatment, 2) switch to a new agent/regi-
men after ≥ 60 days of the index date (if there was a switch to 
a new treatment within the first 59 days of initiation of first-
line treatment, this new regimen was considered part of first-
line therapy), or 3) treatment (agent/regimen) restarted after a  
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> 90-day therapy gap. Third-line treatment followed this same 
definition with respect to second-line treatment.

Statistical analyses

Standard descriptive analyses were used to describe baseline 
characteristics associated with the treatment of patients with 
mCRPC. All statistics were descriptive; continuous variables 
are described using mean, standard deviation, median, and 
minimum/maximum values. No data imputation was per-
formed for missing values.

The study was conducted in compliance with the ethical 
standards of the responsible institution on human subjects as 
well as with the Declaration of Helsinki. The study was ap-
proved by the Institutional Review Board.

Results

Study population

Between January 1, 2014 and September 30, 2019, 354 pa-

tients with a diagnosis of prostate cancer were identified. 
Of these patients, 195 had mCRPC and 168 met all inclu-
sion criteria for this analysis (Fig. 1). Fifty-two percent of 
the data were from health insurance companies that hired 
Kantar to audit their patient data, while the other 48% of the 
data were from companies that hired Kantar occasionally. A 
sensitivity analysis was performed to compare the baseline 
demographics, clinical characteristics, and first-line treat-
ment (primary endpoint) between these two patient popu-
lations, and the results were similar (data not shown). The 
larger population (168 patients) was therefore considered for 
all analyses.

Patient demographics and baseline characteristics

The median age of patients at prostate cancer diagnosis and at 
the start of ADT was 66 and 68 years, respectively, while the 
median age at mCRPC diagnosis was 71 years. Most patients 
(39.9%) lived in the southeast region of Brazil. Of the patients 
with a known histology, 100% had adenocarcinoma and the re-
maining 0.6% (one patient) had an unknown histology (Table 
1). Bone was the most commonly affected site of metastasis 
(97.6%), followed by lymph nodes (25.0%).

Figure 1. Patient selection criteria. Twenty-seven patients fell into the exclusion criteria: incomplete treatment, defined as having 
no information on first-line treatment for mCRPC within the database, or patients whose mCRPC diagnosis was made more than 
90 days before the first information on treatment. ICD: International Classification of Diseases; mCRPC: metastatic castration-
resistant prostate cancer.
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Treatment patterns

The most common treatment in first-line therapy for mCRPC 
was docetaxel (35.7%), followed by abiraterone (33.3%) (Ta-
ble 2). ADT monotherapy, followed by ADT plus a first-gener-
ation anti-androgen (bicalutamide or flutamide), was the most 
common treatment received before mCRPC diagnosis for all 
patients, at 50.9% and 32.3%, respectively (Table 3).

Among patients who received second-line therapy, docetax-
el (34.6%) was the most commonly used, followed by abirater-
one (28.0%) and enzalutamide (15.0%). For third-line therapy, 
the most commonly used drugs were cabazitaxel (26.1%), enza-

lutamide (23.9%), docetaxel (15.2%), and abiraterone (15.2%).
First-line therapy received for mCRPC treatment was 

evaluated according to the treatment received immediately be-
fore mCRPC diagnosis (Fig. 2, Table 4, and Supplementary 
Material 1, www.wjon.org). A total of 56.3% of patients who 
had received ADT plus a first-generation anti-androgen (bical-
utamide or flutamide) before mCRPC diagnosis received ei-
ther abiraterone or enzalutamide as first-line treatment. A total 
of 77.8% of patients who had received docetaxel for hormone-
sensitive prostate cancer received abiraterone or enzalutamide 
upon progression as first-line therapy for mCRPC treatment. 
Seventy-eight patients received abiraterone or enzalutamide as 
first-line treatment for mCRPC. Among these patients, 10 also 

Table 2.  First-Line Treatment and Cycle Characteristics in Patients With mCRPC

Variables ABI AA CAB DOC ENZA
First-line treatment among 
patients with mCRPC, n (%)

56 (33.3) 27 (16.1) 3 (1.8) 60 (35.7) 22 (13.1)

Median duration between ADT and 
mCRPC diagnosis, months (min - max)

22.8 (13.2 - 44.4) 15.6 (8.4 - 24.0) 13.2 (12.0 - 115.2) 16.8 (8.4 - 32.4) 20.4 (16.8 - 45.6)

Disease volume, n (%)
  Higha 11 (19.6) 3 (11.1) 2 (66.7) 12 (20.0) 4 (18.2)
  Low 45 (80.4) 24 (88.9) 1 (33.3) 48 (80.0) 18 (81.8)
Metastasis status before the 
mCRPC diagnosis, n (%)
  Metastatic 39 (69.6) 19 (70.4) 3 (100) 47 (79.7) 14 (63.6)
  Non-metastatic 17 (30.4) 8 (29.6) 0 12 (20.3) 8 (36.4)

aHigh disease volume was defined as the presence of visceral metastases or ≥ 4 bone lesions with ≥ 1 beyond the vertebral bodies and pelvis. AA: 
first-generation anti-androgen (bicalutamide or flutamide); ABI: abiraterone; ADT: androgen deprivation therapy; CAB: cabazitaxel; DOC: docetaxel; 
ENZA: enzalutamide; max: maximum; mCRPC: metastatic castration-resistant prostate cancer; min: minimum.

Table 1.  Patient Demographics and Baseline Characteristics

Characteristics Patients with mCRPC (n = 168)
Median age at diagnosis, years (IQR) 65.8 (59.2 - 71.4)
Median time between ADT and metastasis, years (IQR) 1.8 (1.0 - 4.9)
Stage at diagnosis, n (%)
  I 0
  II 7 (4.2)
  III 2 (1.2)
  IV 37 (22.0)
  Unknown 122 (72.6)
Metastasis sitea, %
  Bone 97.6
  Lymph node 25.0
  Lung 8.9
  Liver 6.6
  Bladder 4.2
  Other 2.4

aPatients might present ≥ 1 metastasis site. ADT: androgen deprivation therapy; IQR: interquartile range; mCRPC: metastatic castration-resistant 
prostate cancer.
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received abiraterone or enzalutamide as second-line treatment 
(Supplementary Material 1, www.wjon.org).

Treatment patterns among patients who were metastatic 

before their mCRPC diagnosis (Fig. 3 and Supplementary 
Material 2, www.wjon.org) were comparable with those of pa-
tients who were nonmetastatic before their mCRPC diagnosis 
(Fig. 4 and Supplementary Material 3, www.wjon.org).

Discussion

This retrospective analysis of the Auditron claims database 
provides real-world insights into the treatment patterns of 
patients with advanced prostate cancer treated in the private 
healthcare system in Brazil, particularly in the southeast re-
gion. Docetaxel was the most commonly prescribed first-line 
treatment, while NHTs were increasingly administered later in 
treatment sequencing (second and third lines). ADT monother-
apy was the most common treatment patients received before 
mCRPC diagnosis, even for those with metastatic disease, fol-
lowed by ADT plus a first-generation anti-androgen (bicaluta-
mide or flutamide).

Table 3.  Treatment Received Before mCRPC Diagnosis (n = 167)

Treatment All patients, 
n (%)

Classification before  
mCRPC diagnosis, n (%)

Metastatic Non-metastatic
ABI 8 (4.8) 8 (6.6) 0
DOC 20 (12.0) 17 (13.9) 3 (6.7)
ADT 85 (50.9) 62 (50.8) 23 (51.1)
ADT + AA 54 (32.3) 35 (28.7) 19 (42.2)
Total 167 (100) 122 (100) 45 (100)

AA: first-generation anti-androgen (bicalutamide or flutamide); ABI: abi-
raterone; ADT: androgen deprivation therapy; DOC: docetaxel; mCR-
PC: metastatic castration-resistant prostate cancer.

Table 4.  First-Line Treatment for mCRPC According to Treatment Received Immediately Before mCRPC Diagnosis

Treatment received immediately 
before mCRPC diagnosis

First-line treatment, n (%)
ABI AA CAB DOC ENZA

ADT + ABI (n = 8) 0 0 1 (33.3) 5 (8.5) 2 (9.1)
ADT + AA (n = 48) 21 (32.5) 0 0 21 (35.6) 6 (27.3)
ADT + DOC (n = 18) 9 (16.1) 1 (3.7) 2 (66.7) 1 (1.7) 5 (22.7)
ADT + ENZA (n = 1) 0 0 0 1 (1.7) 0
ADT monotherapy (n = 92) 26 (46.4) 26 (96.3) 0 31 (52.5) 9 (41.0)
Total 56 (100) 27 (100) 3 (100) 59 (100) 22 (100)

AA: first-generation anti-androgen (bicalutamide or flutamide); ABI: abiraterone; ADT: androgen deprivation therapy; CAB: cabazitaxel; DOC: doc-
etaxel; ENZA: enzalutamide; mCRPC: metastatic castration-resistant prostate cancer.

Figure 2. Sankey diagram of treatment pattern of patients with mCRPC (n = 168). AA: first-generation anti-androgen (bicaluta-
mide or flutamide); ABI: abiraterone; ADT: androgen deprivation therapy; CAB: cabazitaxel; DOC: docetaxel; ENZA: enzaluta-
mide; LOSS: information lost in tracking; mCRPC: metastatic castration-resistant prostate cancer.
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Treatment patterns identified in our analysis were compa-
rable with those from another recently published Brazilian re-
al-world retrospective study that reported that 70% of patients 
with mCRPC received docetaxel as the first-line therapy [20]. 
Although docetaxel was more frequently used, it was closely 
followed by abiraterone. The current data contrast with Ameri-
can reports, which show abiraterone and enzalutamide to be 

the most frequently used first- and second-line treatments, re-
spectively [12, 23-25]. The differences observed in treatment 
options may be a consequence of the timing of drug approval 
by the Brazilian regulatory agency Agencia Nacional de Vigi-
lancia Sanitaria (ANVISA) and the subsequent approval by the 
Brazilian private healthcare system regulatory agency Agencia 
Nacional de Saude Suplementar, responsible for determining 

Figure 3. Sankey diagram of treatment pattern of patients who were metastatic before mCRPC diagnosis (n = 122). AA: first-gen-
eration anti-androgen (bicalutamide or flutamide); ABI: abiraterone; ADT: androgen deprivation therapy; CAB: cabazitaxel; DOC: 
docetaxel; ENZA: enzalutamide; LOSS: information lost in tracking; mCRPC: metastatic castration-resistant prostate cancer.

Figure 4. Sankey diagram of treatment pattern of patients who were non-metastatic before mCRPC diagnosis (n = 45). AA: first-
generation anti-androgen (bicalutamide or flutamide); ABI: abiraterone; ADT: androgen deprivation therapy; CAB: cabazitaxel; DOC: 
docetaxel; ENZA: enzalutamide; LOSS: information lost in tracking; mCRPC: metastatic castration-resistant prostate cancer.
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the minimum mandatory reimbursement, consequently delay-
ing the incorporation and availability of drugs.

Abiraterone approval preceded enzalutamide approval 
by 1 year, which could explain the higher use of abiraterone. 
ANVISA only recently approved enzalutamide for the treat-
ment of metastatic castration-sensitive prostate cancer [26]. It 
is important to note that the recent approval of NHTs by the 
Brazilian regulatory agencies and the increasing use of these 
drugs in private healthcare practices will probably increase the 
disparities in treatment patterns between the private and pub-
lic healthcare systems as the approvals by the public health 
system are deferred due to availability of resources. Currently, 
access to NHTs in the public healthcare system is limited.

Despite the mounting body of evidence supporting the 
superiority of adding another drug such as docetaxel and abi-
raterone (and enzalutamide and apalutamide later) to ADT for 
patients with metastatic hormone-sensitive prostate cancer, 
most patients with metastatic disease had received ADT mono-
therapy (50.8%) or ADT plus a first-generation anti-androgen 
(28.7%) before their mCRPC diagnosis. This finding mirrors 
the results of real-world treatment patterns found in the US 
health insurance database [27] and may be due to regulatory 
approvals, which currently do not include NHTs in the mini-
mum mandatory reimbursement for metastatic castration-sen-
sitive prostate cancer.

A large, observational, real-world study of treatment pat-
terns and outcomes with systemic therapy in men with meta-
static prostate cancer in the United States also described the 
underutilization of NHTs and docetaxel for the treatment of 
metastatic castration-sensitive prostate cancer despite large, 
randomized trials showing significantly improved survival 
outcomes with these treatments [27]. In this study, most pa-
tients (54%) received only ADT as the first metastatic prostate 
cancer treatment after metastatic diagnosis; however, the study 
noted that although the use of NHTs is low in this setting, a 
gradual and encouraging increase in their use has been ob-
served in the last 5 years.

Despite the lack of guidelines on optimal treatment se-
quencing for patients with mCRPC, there is some evidence 
from observational, real-world studies indicating a preferential 
use of abiraterone and enzalutamide as first-line therapy [2, 
28]. Furthermore, at the 2019 Advanced Prostate Cancer Con-
sensus Conference, an expert consensus reported that abirater-
one and enzalutamide were the preferred first-line treatments 
for advanced prostate cancer, followed by a taxane in men with 
symptomatic mCRPC plus progressive disease as the best re-
sponse to first-line abiraterone or enzalutamide [29]. However, 
some studies also indicated the possibility of cross-resistance 
between abiraterone and enzalutamide, thus affecting treat-
ment decisions [30-32].

In the current study, a greater proportion of patients re-
ceived an NHT (abiraterone or enzalutamide) as first-line 
treatment after chemotherapy than those who received abi-
raterone or enzalutamide after receiving another NHT (78% 
vs. 22%, respectively). Among those patients receiving doc-
etaxel as a first-line treatment for mCRPC, 68% received an 
NHT and 26% received cabazitaxel as a second-line treatment. 
Among patients who received an NHT as the first-line treat-
ment, followed by chemotherapy as the second-line treatment, 

similar proportions received either an NHT or cabazitaxel as 
the third-line treatment. The CARD trial (NCT02485691) 
comparing the efficacy of cabazitaxel with that of NHTs as a 
third-line treatment option for mCRPC showed the superiority 
of cabazitaxel in terms of increased overall survival (13.6 vs. 
11.0 months). In addition, it confirmed the modest efficacy of 
NHTs in this context [33]. These results describe a trend of 
avoiding the use of multiple NHTs sequentially, with a prefer-
ence for alternating NHTs with chemotherapy.

While this study using real-world patient-level data is an 
objective evaluation of advanced prostate cancer treatments 
in a cohort of patients in Brazil, it did have some limitations. 
First, due to the retrospective study design, loss of follow-up, 
early termination of treatment, change in treatment institution, 
and incomplete data were intrinsic limitations. Second, the 
study was conducted with data from an anonymized claims 
database, and therefore, only clinical information related to 
the claims was available. Third, since 168 patients primar-
ily from the southeast region of Brazil were included in the 
analysis and only 6% of all private healthcare system insur-
ance companies were represented in the analysis, subsequent 
studies that include a larger and more diverse patient popula-
tion should be conducted to validate and confirm treatment 
patterns. Fourth, as the data were analyzed in a descriptive 
way using observations available, formal statistical compari-
sons could not be drawn, and no imputation for missing data 
was conducted.

Conclusions

The current analysis provides real-world insights into treat-
ment patterns for patients with advanced prostate cancer in 
Brazil. Although docetaxel was the most frequently utilized 
therapy for mCRPC treatment, followed by abiraterone and 
enzalutamide, the treatment patterns identified here describe 
the relatively low use of ADT plus NHTs; therefore, it is pos-
sible that patients with mCRPC who could benefit from NHTs 
may be undertreated. Additional studies conducted in real-
world settings evaluating larger patient populations are needed 
to track changes in treatment patterns and to provide infor-
mation on how specific sequences of therapies affect clinical 
outcomes in mCRPC.

Supplementary Material

Suppl 1. Treatment Pattern of Patients With mCRPC Before 
mCRPC Diagnosis to Third-Line Treatment for Total Popula-
tion - Aggregated Data (n = 168)
Suppl 2. Treatment Pattern of Patients With mCRPC From 
mCRPC Diagnosis to Third-Line Treatment for the Population 
of Patients With Metastasis Before mCRPC Diagnosis - Ag-
gregated Data (n = 122)
Suppl 3. Treatment Pattern of Patients With mCRPC Before 
mCRPC Diagnosis to Third-Line Treatment for the Population 
of Patients Who Were Not Metastatic Before mCRPC Diagno-
sis - Aggregated Data (n = 45)
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