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ABSTRACT
Background: Studies describing treatment utilization for castration-resistant prostate cancer (CRPC)
are limited. We aimed to describe the treatment utilization of a contemporary population-based CRPC
cohort between 2006 and 2016.
Methods: We identified 1699 men with a PC diagnosis between 2005 and 2015, who developed CRPC
between 2006 and 2015 in the Stockholm region of Sweden. Demographic information, stage and
grade at PC diagnosis, stage at CRPC, prostate-specific antigen (PSA) nadir, PSA doubling time, treat-
ment utilization rate within 1 year of CRPC diagnosis, reason for stopping therapy, treatment sequence
trajectory, overall and PC specific survival was described.
Results: Treatment for men with de novo metastatic disease (n¼ 463) was 32%, treatment for men
with progressive metastatic disease after PC diagnosis (n¼ 66) was 44%, treatment for men with non-
metastatic CRPC (n¼ 113) was 34% and treatment for those with an unknown stage at time of CRPC
diagnosis (n¼ 857) was 12%. Docetaxel was used in 39%, abiraterone acetate plus prednisone in 15%,
enzalutamide in 13%, cabazitaxel in 11% and radium-223 in 5% of treatments. Treatment increased
from 22% in 2006–2009 for metastatic cancer to 50% in 2013–2015 (p< .001). Factors associated with
treatment were an unknown stage at diagnosis (OR: 0.3, 95% CI: 0.2–0.4), age �75 years (OR: 0.2, 95%
CI: 0.1� 0.3), PSA doubling time >3 months (OR: 0.4, 95% CI: 0.3� 0.6) and a diagnosis between 2013
and 2015 (OR: 3.4, 95% CI: 2.0� 5.8).
Conclusions: Despite treatment availability, in this large real-world cohort we found treatment utiliza-
tion to remain low.

Abbreviations: PC: prostate cancer; CRPC: castration-resistant prostate cancer; OS: overall survival;
nmCRPC: non-metastatic castration-resistant prostate cancer; mCRPC: metastatic castration-resistant
prostate cancer; ART: androgen recept0r treatments; RWE: real-world evidence; PSA: prostate-specific
antigen; ISUP: International Society of Urologic Pathologists; PCSS: prostate cancer-specific survival;
TRUMPET: Treatment Registry for Outcomes in CRPC Patients
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Introduction

Prostate cancer (PC) is the third leading cause of cancer
related death of men in Europe [1]. Currently the gold stand-
ard for men diagnosed with metastatic PC is androgen
deprivation, however, when treated long enough most men
will develop castrate resistant PC (CRPC) [2]. CRPC is the
leading cause of PC related deaths, which amount to more
than 30,000 annually in the United States and 375,000
annually worldwide [1,3]. Historically, overall survival (OS) of
non-metastatic CRPC (nmCRPC) is 5 years [4] and metastatic
CRPC (mCRPC) is less than 2 years [5,6]. More recently, non-

hormonal systemic treatments and novel androgen receptor
treatments (ARTs) have helped control the disease, manage
symptoms and improved OS [7].

While it is encouraging to observe such such positive
results from clinical trials, it has been important to confirm
the effectiveness in real-world evidence (RWE) studies [8–15].
However, few studies analyze treatment utilization for CRPC
patients [16,17]. The only known population-based study
that examined treatment utilization for CRPC patients
reported only 40% utilization for metastatic CRPC patients
[16]. It is unclear what factors may explain a slower adaption
of therapy utilization or treatment deferment in men with
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CRPC [16–18]. In this population-based study, we aimed to
understand treatment utilization in Sweden between 2006
and 2015 when non-hormonal systemic treatments and ARTs
became available. Specifically, we aimed to analyze treat-
ment patterns, OS, and PC specific survival during this 10-
year span and amongst different CRPC disease stages.

Material and methods

Ethical approval was obtained from the regional ethics com-
mittee in Stockholm and informed consent was waived (Dnr:
2017/505-32). The primary patient data source was the
STHLM-0 database, a population-based register containing
data on every prostate-specific antigen (PSA) test and pros-
tate biopsy for men residing in the Stockholm region (popu-
lation 1.8 million in 2005 to 2.2 million in 2015) [19]. The
STHLM-0 register has been linked to the national cancer,
cause of death and prescribed drug registers with unique
national personal identification numbers. All men in STHLM-0
with a diagnosis of PC from 2005 to 2015 were considered
for this study (n¼ 21,695).

CRPC criteria

Patients diagnosed with PC between 2005 and 2015 who
met criteria for medical or surgical castration and later devel-
oped CRPC between 2006 and 2015 were included. Prior
methods for determining CRPC are described previously [20].

CRPC oncologic follow up

After the CRPC cohort was defined (n¼ 1712), a retrospective
chart review was performed starting from the date of PC
diagnosis. A total of 13 patients were removed due to data
quality and data linkage problems resulting in a total of
1699 men. The review was performed at the oncology sites
(S€odersjukhuset and Karolinska Solna) in the Stockholm
region that treat PC patients with chemotherapy, non-hor-
monal systemic treatments and ARTs with treatment expos-
ure data through September 2016 and OS data through
October 2017. No patients from clinical trials were included.
Data collection included treatment start date and treatment
regimen. All patients received continued androgen suppres-
sion after CRPC diagnosis. Treatment side effects and the
occurrence of palliative radiation was recorded. The oncology
clinics were separated by electronic medical record on 30
September 2016 and not all follow up data were observable
after this date.

Stage of CRPC

Patient stage at PC and at CRPC diagnosis was determined.
The American Joint Committee on Cancer TNM staging sys-
tem was used. Patients were separated into two categories;
distant metastasis (M1), or no/not assessed distant metastasis
(M0/Mx). The interval of 3 months prior to and 6 months
after the CPRC reference date was used to assess cross sec-
tional imaging (magnetic resonance imaging, computed

tomography), bone scintigraphy or positron emission tomog-
raphy for evidence of metastatic disease. Importantly, there
was no study protocol for imaging and was rather based on
clinical decision making. Patients were then separated into
three categories at CRPC: M1, M0 or Mx disease. Using meta-
static information at PC diagnosis and at CRPC diagnosis,
men were then separated into four groups (with two groups
for mCRPC men): men with de novo metastatic disease (M1)
at PC diagnosis, M0/Mx at PC diagnosis which progressed to
metastatic disease (M1) at time of CRPC diagnosis, men that
were nonmetastatic (M0) at the time of CRPC diagnosis
(nmCRPC) and men with unknown status of metastatic dis-
ease (Mx) at time of CRPC diagnosis (Supplementary
Table 1).

CRPC prognostic and outcome measures

Patient demographics were recorded at time of CRPC diag-
nosis. Age, stage, ISUP Gleason Grade Group, PSA at PC diag-
nosis and PSA doubling time at CRPC diagnosis was
included. PSA nadir was calculated after castration, the first
treatment and second treatment.

Statistical analysis

The distribution of number of treatments per patient and
calendar year was summarized graphically using bar charts,
whereas treatment sequencing patterns were illustrated
using alluvial plots. In these analyses all treatments, irrespect-
ive of timing in relation to the CRPC diagnosis, were
included. To formally address the temporal trends in treat-
ment utilization and factors that were associated with treat-
ment a 12-month follow-up window after the CRPC
diagnosis was defined. Only men with at least 12 months of
potential follow-up were included in the analyses of treat-
ment utilization (n¼ 1665).

Chi-squared tests were used to compare treatment utiliza-
tion within 12 months from CRPC, by epoch (2006–2009,
2010–2012 and 2013–2015). Multivariable logistic regression
was performed to study the association with treatment
within 12 months of CRPC diagnosis. Included covariates
were: age, marriage status, education level, PSA nadir after
castration, PSA doubling time, year of CRPC diagnosis and
CRPC stage. Odds ratios were reported with 95% confidence
intervals and two-sided p values.

Kaplan–Meier estimates of OS, PC-specific survival (PCSS)
were estimated. The Stata software (StataCorp. 2017. Stata
Statistical Software: Release 15. College Station, TX: StataCorp
LLC) and R (R Core Team (2014). R: A language and environ-
ment for statistical computing. R Foundation for Statistical
Computing, Vienna, Austria. URL http://www.R-project.org/)
were used to perform the statistical analyses.

Results

We identified 1699 men with a PC diagnosed in 2005–2015
and CRPC between years 2006 and 2015 with a median fol-
low up of treatment utilization of 20 months after CRPC
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diagnosis. Table 1 describes the overall CRPC cohort. We
identified 27% (463) of men with de novo metastatic PC,
16% (266) of men with progressively metastatic disease after
PC diagnosis, 7% (113) men with nonmetastatic CRPC, and
50% (857) men with an unknown stage of disease at the
time of CRPC. A description of the patient cohort groups is
described in Table 2.

Overall, 76% (1292) of men received no treatment within
12 months of CRPC diagnosis while 24% (407) of men
received at least one form of treatment for CRPC. Of men
with metastatic CRPC, 36% (266/729) received treatment
within 1 year of CRPC diagnosis. Of those treated, 48% (196)
received a second line therapy, 26% (105) received a third
line treatment and 10% (41) received 4 or more treatments
during oncologic follow up (Table 1). Figure 1 shows the dif-
ferent treatment regimens prescribed over the 10-year study
period. About 50% (n¼ 153/307) of metastatic CRPC patients
received treatment within 1 year of diagnosis during the last
epoch 2013–2015 compared to 22% in the first epoch from
2006 to 2009 (p< .001). Figure 1 shows yearly trends in treat-
ment administration within 1 year of CRPC diagnosis if the

patient had metastatic disease at the time of CRPC or was
otherwise nonmetastatic or not staged at time of
CRPC diagnosis.

In total 747 treatments were given: 407 first-line,
195 second-line, 104 third-line and 41 fourth-line therapies
were prescribed. Docetaxel was the most frequently used
treatment and was used in 39% (293/747) of men who
received some form of treatment, followed by abiraterone
acetate plus prednisone in 15% (115/747), enzalutamide in
13% (94/747), cabazitaxel in 11% (80/747) and radium-223 in
5% (40/747) of men treated for CRPC. Figure 2 depicts treat-
ment trajectories between line of therapy with an
Alluvial plot.

The median OS from CRPC diagnosis was 20 months and
the median PCSS was 30 months. Kaplan–Meier OS and
PCSS for the four CRPC stage groups are shown in Figure 3.
The median OS for men with de novo metastatic PC was 13
months, for progressive metastatic disease after PC diagno-
sis was 16 months, for nmCRPC was 47 months; for an
unknown stage at time of CRPC diagnosis was 26 months
(Table 2).

Table 1. Men with castration-resistant prostate cancer (n¼ 1699).

All menwith CRPC
(n¼ 1699)

Age at PC diagnosis (years) (median – IQR) 75 (68–81)
Age at CRPC diagnosis (years) (median – IQR) 77 (70–84)
ISUP grade group at diagnosis
GG 1 5.1% (87)
GG 2 8.8% (149)
GG 3 15% (259)
GG 4 17% (293)
GG 5 27% (455)

PSA at PC diagnosis (ng/mL) (median - IQR) 56 (19-230)
Time from PC diagnosis to castration (months) (median – IQR) 16 (10- 28)
Surgical castration (%) 5.5% (94)
PSA nadir (ng/mL) after castration (median – IQR) 2 (0.5� 12)
PSA at time of CRPC diagnosis (ng/mL) (median – IQR) 11 (4–52)
PSA doubling time (months) (median – IQR) 3 (2–7)
Age at first treatment (years) (median – IQR) 71 (66–77)
PSA at time of first treatment (ng/mL) (median – IQR) 142 (49–400)
Nadir PSA after first treatment (ng/mL) (median – IQR) 32 (6–130)
Married (%) 61% (736)
Received secondary education (high school or more) 66% (1122)
Number of treatments received
No treatment 76% (1292)
1 12% (211)
2 5.4% (91)
3 3.8% (64)
4 or more 2.4% (41)

Metastatic CRPC receiving treatment 36% (266/729)
Non-metastatic CRPC receiving treatment 34% (38/113)
Unknown CRPC stage receiving treatment 12% (103/857)
Receiving treatment within 1 year of CRPC diagnosisa

2006� 2009 19% (83/427)
2010� 2012 22% (123/562)
2013� 2015 28% (201/710)

a(p¼.001)
Reason for stopping first treatment
Chemotherapy side effects 21% (84)
Progression of disease 33% (135)
Planned stoppage/completed 13% (51)
Other/unknown 34% (137)

Received palliative radiation 40% (676)
Median prostate specific survival from CRPC diagnosis (months) (IQR) 30 (11� 64)
Median overall survival from CRPC diagnosis (months) (IQR) 20 (8.4� 45)
Median follow up after CRPC diagnosis (months) (IQR) 20 (8.4� 37)
aChi-squared analysis (p value) between years; CRPC: castration-resistant prostate cancer; PC: prostate cancer; IQR: interquartile range;
ISUP: International Society of Urological Pathology; GG: grade group; PSA: prostate specific antigen
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Table 2. Men with castration-resistant prostate cancer (n¼ 1699).

De novo
metastatic
disease (M1)

Progression to
metastatic disease
(M0/Mx to M1)

Nonmetastatic
CRPC disease

Unknown metastasis
disease (Mx) status
at time of CRPC

(n¼ 463) (n¼ 266) (n¼ 113) (n¼ 857)

Age at PC diagnosis (years) (median – IQR) 71 (65–79) 71 (64–77) 75 (69–80) 77 (71–83)
Age at CRPC diagnosis (years) (median – IQR) 73 (66–80) 73 (67–79) 77 (72–83) 81 (74–86)
Married (%) 62% (189) 62% (103) 65% (61) 60% (383)
Received secondary education (high school or more) 67% (312) 66% (176) 63% (71) 66% (563)
ISUP grade group at diagnosis
GG 1 1.1% (5) 6.4% (17) 4.4% (5) 7.0% (60)
GG 2 3.2% (15) 5.6% (15) 12% (13) 12% (106)
GG 3 12% (54) 16% (42) 19% (21) 17% (142)
GG 4 17% (79) 18% (47) 20% (22) 17% (145)
GG 5 35% (162) 32% (86) 21% (24) 21% (183)

PSA at PC diagnosis (ng/mL) (median – IQR) 230 (67–693) 45 (14–138) 31 (16–88) 40 (16–113)
Time from PC diagnosis to castration (months) (median

– IQR)
12 (8–19) 12 (8–20) 18 (12–32) 20 (12–34)

Surgical castration (%) 12% (56) 6.8% (18) 5.3% (6) 1.6% (14)
PSA nadir (ng/mL) after castration (median – IQR) 5 (1–36) 4 (1–23) 1 (– 4) 1 (0–6)
PSA at time of CRPC diagnosis (ng/mL) (median – IQR) 28 (7–134) 22 (6–90) 6 (3–12) 8 (4–24)
PSA doubling time (months) (median – IQR) 2.1 (1.3- 4.5) 2.2 (1.3– 4.1) 4.5 (2.1– 8.3) 4.4 (2.3–8.6)
Age at first treatment (years) (median – IQR) 69 (63–74) 70 (65–76) 76 (71–81) 74 (69–78)
PSA at time of first treatment (ng/mL) (median – IQR) 160 (55–540) 110 (40–330) 120 (41–430) 180 (52–380)
Nadir PSA after first treatment (ng/mL) (median – IQR) 37 (9–140) 30 (5–100) 18 (1–74) 37 (7–140)
Number of treatments received
No treatment 68% (314) 56% (149) 66% (75) 88% (754)
1 17% (79) 17% (45) 21% (24) 7.4% (63)
2 7.1% (33) 12% (31) 4.4% (5) 2.6% (22)
3 5.4% (25) 9.0% (24) 3.5% (4) 1.3% (11)
4 or more 2.6% (12) 6.4% (17) 4.4% (5) 0.8% (7)

Receiving treatment within 1 year of CRPC diagnosisa a(p< .001) a(p< .001) a(p¼ .5) a(p¼ .08)
2006� 2009 20% (27/133) 27% (15/55) 42% (11/26) 14% (30/213)
2010� 2012 29% (44/153) 33% (27/81) 30% (11/37) 14% (41/291)
2013� 2015 44% (78/177) 58% (75/130) 32% (16/50) 9% (32/353)

Reason for stopping first treatment
Chemotherapy side effects 17% (25) 24% (28) 24% (9) 21% (22)
Progression of disease 36% (54) 33% (39) 26% (10) 31% (32)
Planned stoppage/completed 11% (16) 15% (17) 13% (5) 13% (13)
Other/unknown 36% (54) 28% (33) 37% (14) 35% (36)

Received palliative radiation 49% (227) 66% (175) 48% (54) 26% (220)
Median prostate specific survival from CRPC diagnosis

(months) (IQR)
14 (6.4� 34) 18 (7.4� 38) 57 (34� 96) 40 (17� 89)

Median overall survival from CRPC diagnosis (months) (IQR) 13 (6.0� 28) 16 (5.7� 35) 47 (24� 72) 26 (11� 54)
Median follow up after CRPC diagnosis (months) (IQR) 13 (6.0� 27) 16 (5.8� 33) 38 (24� 57) 26 (12� 41)
aChi-squared analysis (p value) between years; CRPC: castration-resistant prostate cancer; PC: prostate cancer; IQR: interquartile range; ISUP: International Society
of Urological Pathology; GG: grade group; PSA: prostate specific antigen.

Figure 1. Treatment utilization within 1 year of diagnosis over time – (A) The number of overall treatments lines per year of castrate resistant prostate cancer
(CRPC) diagnosis and (B) the proportion of men treated within 1 year of CRPC diagnosis separated by metastatic disease (M1) at time of diagnosis and nonmeta-
static (M0) or unknown stage (Mx) at time of CRPC diagnosis.
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Figure 4 describes the factors associated with being
selected to treatment. Factors associated with not receiving
treatment were having an unknown stage at diagnosis (OR:
0.3, 95% CI: 0.2� 0.4), age �75 years (OR: 0.2, 95% CI:
0.1� 0.3) and PSA doubling time >3 months (OR: 0.4, 95% CI:
0.3� 0.6). Factors associated with receiving treatment were a
diagnosis between 2013 and 2015 (OR: 3.4, 95% CI: 2.0� 5.8).

Discussion

This study includes a large sample size of CRPC patients
within the Stockholm region of Sweden and includes all

patients diagnosed with PC during the years 2005 and 2015
that developed a register-based definition of CRPC. Overall
the treatment utilization within 1 year after CRPC diagnosis
during this 10-year period was low. Contributing factors for
receiving treatment included having metastatic disease at
time of CRPC, a later year of CRPC diagnosis, age less than
75 years, and a PSA doubling time �3 months.

Importantly, our inclusion criteria for CRPC included a PSA
doubling (>100% increase) from nadir and >2 ng/mL or an
absolute increase >5 ng/mL from nadir. This, more conserva-
tive, definition of CRPC likely excluded some of the lower
risk CRPC men and can in part explain the short PSA dou-
bling time observed (3 months) in this cohort and shorter

Figure 2. Overall treatment trajectory by sequence – Alluvial plot showing treatment regimen trajectory for castrate resistant prostate cancer by line of treat-
ment regimen.

Figure 3. Overall and prostate cancer specific survival (A) Kaplan–Meier overall survival estimation by stage at time of castrate resistant prostate cancer (CRPC)
diagnosis and (B) Kaplan-Meier prostate cancer specific survival estimation by stage at time of CRPC diagnosis.
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OS. However, although our definition of CRPC strays from
the PCWG consensus [21], we found that our definition was
more objective than other real world studies, where inclusion
criteria may be more vague, such as PC-specific death [18],
progression to castrate resistance as determined by the treat-
ing physician [16], the use of non-specific billing codes or
insurance claims [22,23] or simply exposure to CRPC-specific
treatments [24]. Using our CRPC definition, we were able to
identify 1699 men, with treatment exposure data making this
cohort one of the largest RWE CRPC treatment studies.

The treatment regimens indicated for CRPC have drastic-
ally increased in the last decade. Since the landmark trials
published in 2004, with an OS benefit with docetaxel for
mCRPC [6], five other medications have been approved for
first-line therapy of mCRPC with OS benefit including: cabazi-
taxel (2010), sipuleucel-T (2010), abiraterone acetate plus
prednisone (2013), radium-223 (2013) and enzalutamide
(2014) [7]. Approvals of therapies with enzalutamide (2018),
apalutamide (2018) (also introduced as a mCRPC treatment)
and darolutamide (2019) [4], with a significant OS improve-
ment have further expanded therapy options for nmCRPC.
Importantly, our study included treatment exposure data
from 2006 until 2016. In 2005, the EAU guidelines for PC first
included docetaxel as a grade A recommendation for first-
line treatment of metastatic CRPC [25]. This recommendation
was based on evidence showing a modest improvement in
survival by 2 months. It was not until 2011 EAU guidelines
that another agent was recommended for first-line treatment
of metastatic CRPC as secondary hormonal management
with abiraterone acetate with prednisone or enzalutamide,
however, this was deemed only a grade C recommendation
which may have also tempered utilization [26]. It was not
until the 2014 EAU guidelines that a grade A recommenda-
tion was given for another agent (abiraterone acetate plus
prednisone) as first line therapy for metastatic CRPC [27].
Importantly, treatment of non-metastatic CRPC was not

included in EAU guidelines outside of clinical trials until
2019 [28].

Prospective initiatives such as the Treatment Registry for
Outcomes in CRPC Patients (TRUMPET)[29] will help deter-
mine more contemporary clinical treatment practice patterns
outside of trials, however, the true utilization of treatments
have not been well described. A population-based mCRPC
study in the Netherlands, described treatment utilization
from 2010 to 2013 of approximately 1500 patients. In this
study, the authors found trial rate of docetaxel administra-
tion was 85% versus 40% in a non-trial setting [16]. George
et al. similarly described treatment utilization while using a
stringent inclusion criterion for mCRPC patients in the US
from 2013 to 2017, and found a treatment rate of 77%,
though contributing factors to treatment was unknown and
median age in this study was 74 years [17]. These rates are
comparable to the findings from our study. When looking at
mCRPC in the last epoch (2013–2015), we observed treat-
ment rates within 1 year of CRPC diagnosis at 50%.
Treatment rates were low in the earliest epoch (2006–2009),
however, it is possible during this time patients with non-
symptomatic or slow progressing mCRPC may not have
received treatment. We observed a significant increase in the
treatment utilization over the decade of study, however, con-
sidering this data lacks treatment exposure data from the
most recent 5 years, we would expect higher utilization in
current practice.

We know PC affects older men disproportionately, how-
ever, many believe CRPC treatment outcomes and tolerability
are worse in older patients yet efficacy may actually be sus-
tained [11,30,31]. In this cohort, we found that younger age
was an independent predictor of receiving treatment. The
Dutch RWE study highlighted the younger age in trial
patients (median 67 years) versus standard care patients
(median 76 years) [16]. In our study cohort median age was
77 years, which varied across CRPC stage types. Treatment

Figure 4. Factors associated with receiving treatment – Forrest plot depicting factors associated with treatment within 1 year of castrate resistant prostate cancer
diagnosis using logistic regression with odds ratios (OR) and 95% confidence intervals.
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benefit has been shown in men �75 years [30,31], as well as
efficacy in octogenarians [32]. Despite these findings in this
study, we found low treatment rates for elderly patients,
which suggests an underutilization in this group.
Importantly, we did not have information on performance
status, which is a known predictor of treatment response
and as such has been included in guidelines for treatment
guidance, whereas age has not [21].

Overall, we observed treatment rates of 24% and as high
as 58% for progressive mCRPC patients in the last epoch.
Here we describe patterns that are consistent with other
population-based approaches, however, we found much lower
treatment rates than may be expected for patients presenting
to an oncologist in the Stockholm region. Our findings would
suggest, then, the lower treatment utilization may also be
explained by a suboptimal referral from urologists and other
non-oncologic providers preventing oncologic evaluation of
all CRPC patients within the population. These findings further
underscore the need for true population-based approach and
promote the need for referral to providers that provide sys-
temic CRPC therapy to fully estimate absolute utilization.

Strengths and limitations

This study uses national population-based registers with a
retrospective analysis and has inherent limitations with miss-
ing data and nonstandard follow-up frequencies. Although we
used objective measures of PSA recurrence after castration
(defined by medical prescription or surgical castration billing
codes), we were unable to confirm a true castrate state with
serum testosterone levels. Furthermore, our study cohort def-
inition included men diagnosed with PC from 2005 to 2015
who developed CRPC between 2006 and 2015. Therefore, by
design, men diagnosed with CRPC earlier in the study may
represent a more rapid disease type rather than later in the
cohort, with likely a mix of both rapid CRPC development as
well as more indolent CRPC disease. In addition, men with
CRPC during 2006–2015 that were diagnosed with PC prior to
2005 were not included, which would likely exclude men with
the slowest progression to CRPC, thus creating a more aggres-
sive cohort in this study compared to the entire CRPC popula-
tion. In terms of stage, patients were categorized into
metastatic disease versus non-metastatic disease at time of
CRPC, however, we do not distinguish between metastatic dis-
ease to regional lymph nodes versus skeletal disease versus
visceral disease which are known to have different prognosis
and is a limitation of this analysis. Additionally, in terms of
treatment, men early in the study period had more time and
thus more opportunity to receive treatment and multiple lines
of treatment. For this reason, when analyzing treatment
trends, we chose to use a distinct period within 1 year of
CRPC diagnosis to eliminate this bias, however, other descrip-
tive statistics seen in Figure 1(A) may reflect this limitation.

Conclusions

We observed an overall treatment utilization of 24% for
CRPC during a decade of changing treatment availability

from 2006 to 2015 and a treatment rate of 50% in the last
epoch from 2013 to 2015 for mCRPC patients. We observed
that treatment utilization may be associated with younger
age (<75 years) and a faster PSA doubling time (�3 months).
This large real-world cohort suggests that treatment utiliza-
tion for CRPC is low. Additional studies are needed to better
understand why the treatment rates are low and if men with
CRPC in Sweden are undertreated.
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