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In the United States, prostate cancer (PC) is the most 
common noncutaneous malignancy among men and the 
third-leading cause of cancer-related death in males. It is 

estimated that there were 164,690 new cases of PC and 29,430 
deaths in 2018.1 Of men diagnosed with PC, approximately  
6 in 10 cases are in men aged 65 years or over. The median 

age at the time of PC diagnosis is 66 years, with rates of death 
highest among men aged 75-84 years.1 

Approximately 30% who are diagnosed early may experi-
ence disease progression to metastatic PC despite receiving 
previous curative treatment with a prostatectomy or radiation 
therapy.1,2 Patients with metastatic PC are typically treated by 
reducing levels of androgens in the body. Androgen depriva-
tion can be achieved reversibly through medical castration 
(i.e., hormonal therapy, also known as androgen deprivation 
therapy [ADT]) or irreversibly through surgical castration.3 
Despite these treatments, 10%-20% of all PC patients prog-
ress to castration-resistant prostate cancer (CRPC) within  
5 years of follow-up.4 Androgen-independent phenotypes tend 
to emerge subsequently, with median overall survival (OS) of 
23-37 months from the start of ADT.5 Disease progression in 
CRPC may present as a continuous rise in prostate-specific 
antigen, progression of pre-existing disease, or appearance of 
new metastases. Of those diagnosed with CRPC, 84% pres-
ent with metastases at the time of diagnosis, also known as 
metastatic castration-resistant prostate cancer (mCRPC).6 The 
incidence of mCRPC in the United States was estimated to be 
36,100 cases in 2009 and is projected to increase to 42,970 
cases by 2020.7

When PC progresses from localized or regional disease to 
metastatic disease, the 5-year relative survival rate drops from 
nearly 100% down to 29.3%.2 In mCRPC patients, 80%-90% 
present with bone metastases, which significantly lower the 
5-year survival rate to 3% versus 56% in patients without bone 
metastases.8-12

The presence of bone metastases has been strongly linked to 
increased resource utilization and costs.13,14 In comparison with 
PC patients without bone metastases, those with bone metas-
tases have increased use of skilled nursing facilities (22.3% vs. 
8.1%), hospice (20.0% vs. 4.8%), and hospitalization (60.9% vs. 
43.1%).13 Moreover, these patients have longer hospital stays 
(mean of 3 days longer). In fact, overall hospitalization costs of 
PC patients with bone metastases versus without differed by 
more than $2,000 per visit between 2006 and 2010.15

There are many agents available for treatment of mCRPC 
with demonstrated survival advantages. Guidelines from 
the National Comprehensive Cancer Network (NCCN) and 
American Urological Association (AUA) recommend drugs 
that target the androgen axis (enzalutamide and abiraterone), 
immunotherapy (sipuleucel-T), and chemotherapy (cabazitaxel, 
docetaxel, and mitoxantrone). Targeted alpha therapy agents, a 
form of targeted radiation, such as radionuclide (radium-223 
dichloride) have shown increased survival and decreased 
time to symptomatic skeletal events, defined as first use of 
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ABSTRACT

BACKGROUND: There are a lack of guideline recommendations for patients 
with metastatic castration-resistant prostate cancer (mCRPC) undergoing 
treatment progression and sequencing. Understanding treatment patterns 
and associated utilization and costs may help inform stakeholders and 
guide decision making.

OBJECTIVE: To describe treatment patterns and health care costs in 
prostate cancer (PC) patients with bone metastases treated with agents 
approved by the FDA for mCRPC.

METHODS: 2 large integrated claims databases (MarketScan and 
PharMetrics) were used to identify males aged ≥ 18 years who were 
diagnosed and treated for PC (ICD-9-CM code 185.xx or 233.4) with bone 
metastases (ICD-9-CM code 198.5) from June 2013 to September 2014. 
Patients were required to be continuously enrolled for ≥ 6 months before 
and after initiation of treatment with abiraterone, cabazitaxel, docetaxel, 
enzalutamide, mitoxantrone, radium-223, sipuleucel-T, or other chemo-
therapy. Study endpoints included lines of therapy, health care resource 
utilization per patient per month (PPPM), PPPM costs, and mortality rate. 
Descriptive analysis was completed for the study sample, and survival 
function was calculated via Kaplan-Meier estimates.

RESULTS: There were 953 patients meeting all inclusion criteria in the 
MarketScan database and 565 patients in the PharMetrics database. The 
median follow-up time was 18 months (interquartile range [IQR] = 14-23) 
for MarketScan and 14 months (IQR = 11-18) for PharMetrics. Mean age 
(SD) was 71 (± 10.7) and 66 (± 9.3) years, respectively. Before mCRPC 
treatment initiation, patients received palliative radiation therapy and bone 
antiresorptive therapy. For MarketScan and PharMetrics, respectively, 
14.0% and 18.2% of patients received radiation therapy, 36.1% and 40.0% 
received denosumab; 16.5% and 16.8% received zoledronic acid; and 0.2% 
and 0.8% received pamidronate. Across both databases, abiraterone was 
the most commonly received bone metastasis treatment agent across all 
lines of therapy, except fourth line. Radium-223, cabazitaxel, and mitoxan-
trone were the least utilized therapies. The median cost PPPM during the 
post-index period was $10,916 (IQR=$5,334-$13,457) in MarketScan and 
$10,292 (IQR = $7,245-$14,699) in PharMetrics. The cost PPPM during the 
6-month pre-index period was $2,643 (IQR = $850-$4,357) in MarketScan 
and $2,742 (IQR = $1,484-$4,730) in PharMetrics.

CONCLUSIONS: Patients were treated mainly with abiraterone across 
most lines of care, with radium-223, cabazitaxel, and mitoxantrone as the 
least utilized therapies. Median costs PPPM increased by approximately 
$8,900 after initiation of FDA-approved agents for mCRPC, with the largest 
increase in cost stemming from oral medications.
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external beam radiotherapy to relieve skeletal symptoms, new  
symptomatic pathologic vertebral or pathological bone frac-
tures, spinal cord compression, and tumor-related orthopedic 
surgical intervention.3,16,17

Despite many therapeutic options available for treatment 
of mCRPC, limited information is available around treatment 
patterns and their associated costs and health care resource 
utilization in a real-world setting. The purpose of this study 
was to describe the overall treatment patterns and health care 
costs in mCRPC patients with bone metastases who are treated 
with at least 1 agent approved by the U.S. Food and Drug 
Administration (FDA) for this indication.

■■  Methods
Study Design
This was a retrospective, observational cohort study using 
administrative claims data from 2 large commercial and 
Medicare-insured U.S. integrated claims databases, Truven 
Health MarketScan and IMS LifeLink PharMetrics Plus. 
The MarketScan database contains inpatient and outpatient  

medical and prescription claims of employer and health 
plans. Enrollees included in the database are employees, their 
spouses, and dependents who are covered by employer-spon-
sored private health insurance. The PharMetrics database is 
composed of adjudicated claims that are representative of the 
national, commercially insured population in terms of age and 
gender for individuals aged 65 years and under. The majority 
of the MarketScan sample was covered under Medicare (67.8%) 
along with commercial, whereas the PharMetrics sample was 
almost entirely commercial (89.5%), with some Medicaid and 
no Medicare (Table 1).

Patient Population
Patients from MarketScan and PharMetrics databases were 
identified as eligible if they were a male with at least 1 primary 
or secondary diagnosis of PC as determined by the International 
Classification of Diseases, Ninth Revision, Clinical Modification 
(ICD-9-CM) for PC (ICD-9-CM code 185.xx) and had a 
claim for at least 1 FDA-approved treatment for mCRPC dur-
ing the index period of June 1, 2013, to September 30, 2014.  

MarketScan PharMetrics

n % n %

Patients 953 100.0 565 100.0
Age, years 

35-54 51 5.4 53 9.4
55-64 266 27.9 239 42.3
65-79 384 40.3 207 36.6
≥m80 252 26.4 66 11.7
Mean age (SD) 71 (10.7) – 66 (9.3) –

Region
Northeast 231 24.2 163 28.8
North Central/Midwest 275 28.9 195 34.5
South 291 30.5 163 28.8
West 141 14.8 44 7.8
Unknown 15 1.6 – –

Plan type
Comprehensive 297 31.2 – –
Health maintenance organization 105 11.0 69 12.2
Preferred provider organization 493 51.7 405 71.7
Other 44 4.6 75 13.3
Missing/unknown 14 1.5 16 2.9

Data type
Commercial 307 32.2 506 89.5
Medicare 646 67.8 45 8.0
Other (Medicaid, missing, prescription only) – – 14 2.5

Klabunde comorbidity score
0 540 56.7 355 62.8
1 222 23.3 114 20.2
2+ 191 30.0 96 17.0

SD = standard deviation.

TABLE 1 Population Demographics
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initiation of first-line treatment, this agent was defined as given 
in combination with the first agent in first line. If the secondary 
agent was given after 28 days, it was defined as given as second 
line in combination with the first agent. Drugs given for 1 or 
more cycles were considered within the same line of treatment. 
The end of first-line treatment was defined as the earliest obser-
vance of addition or substitution of any FDA-approved treat-
ment or a gap of 90 days or more in therapy. Treatment lines 
followed the same logic as outlined for first-line treatment.

HCRU was reported per patient per month (PPPM) by set-
ting of care including inpatient, outpatient, emergency depart-
ment (ED), office visit, and pharmacy. Length of stay was 
reported per hospitalization. Health care costs were reported 
as medical costs, pharmacy costs, and total costs (medical plus 
pharmacy). Medical costs included office visits, outpatient vis-
its, ED visits, inpatient stays, and medications provided under 
the medical benefit (e.g., radium-223, sipuleucel-T, and inject-
able chemotherapy). Pharmacy costs accounted for all costs for 
medications provided under the pharmacy benefit (e.g., oral 
chemotherapy). Costs were unadjusted and reported as direct 
costs to the payer (i.e., did not include patient cost share) from 
the study period of each database. Mortality was also assessed 
within the PharMetrics population.

The subset population of patients with newly diagnosed 
bone metastases was characterized by the first-line therapy 
option. Median time to therapy in this newly diagnosed bone 
metastases subset population was estimated based on the dif-
ference between the date of bone metastases diagnosis and the 
treatment index date.

Statistical Analyses
Standard descriptive analyses were used to describe baseline 
characteristics and outcomes associated with the management 
of PC patients with bone metastases. Continuous variables are 
represented by mean ± standard deviation (SD) whereas cat-
egorical variables are represented by number and percentages. 
For specific outcomes (e.g., costs) where the distribution was 
skewed, data are presented by specific quartile or percentile 
information. The Wilcoxon signed-rank test for paired com-
parisons, which uses nonparametric data, was used to test for 
differences between pre- and post-index periods. Mortality 
data were only available within the PharMetrics database and 
were assessed as time to death via standard time-to-event cal-
culations used with the Kaplan-Meier estimated survival func-
tion. Mortality rates were assessed using a landmark analysis of 
6 months. Patients who died or were censored before 6 months 
were not included in this analysis.

■■  Results
Study Population
Within databases, 418,355 males with at least 1 medical claim 
with a diagnosis of PC were identified in MarketScan and 
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FDA-approved treatments included radium-223, sipuleucel-T, 
cabazitaxel, docetaxel, abiraterone, enzalutamide, mitoxan-
trone, or other chemotherapy, defined as any oral and inject-
able drugs indicated for mCRPC. Other chemotherapy agents 
included but were not limited to doxorubicin, etoposide, and 
paclitaxel. Adult patients who met diagnosis and treatment 
requirements must have been continuously active in the data-
base for > 6 months pretreatment (baseline period) and ≥ 6 
months post-treatment (follow-up period) from the index date. 
The date of the first claim for an FDA-approved treatment 
was defined as the index date. Patients must also have had a 
primary or secondary diagnosis indicating bone metastases 
identified by ICD-9-CM code 198.5 or any bone antiresorptive 
therapy to prevent or delay disease-associated skeletal-related 
events—including denosumab, zoledronic acid, and pamidro-
nate—or palliative radiation therapy (strontium, samarium, 
and all other radiation). Claims were used to identify prescrip-
tion treatments, and Current Procedural Terminology codes for 
radiation were used pre-index and during follow-up.

Patients meeting any of the following criteria were excluded: 
previous treatment with radium-223, sipuleucel-T, cabazitaxel, 
docetaxel, abiraterone, enzalutamide, or mitoxantrone or diagnosis 
of cancer other than PC (ICD-9-CM codes 140.xx-171.xx, 174.xx- 
184.xx, 186.xx-195.xx, 200.xx-209.3x, and 230.xx-239.xx)  
during the baseline period.

A subset of patients who developed new bone metastases 
before the study period was assessed. Inclusion in the sub-
set required patients to be continuously eligible for at least  
12 months before the treatment index date to establish a bone 
metastases index date. In addition, patients were required to 
have continuous database activity for 6 months before the bone 
metastases index date. Patients with a claim for bone metas-
tases in the 6 months before the bone metastases index date 
were excluded.

Outcomes
Outcomes that were evaluated included treatment patterns, 
health care resource utilization (HCRU), health care costs, 
and mortality rates. Health care costs and resource utilization 
were evaluated within the 6-month follow-up period while 
treatment patterns and mortality were evaluated over a vari-
able follow-up period based on patient data through the end 
of continuous enrollment or available data (March 31, 2015), 
whichever occurred first.

Treatment patterns included bone antiresorptive therapy 
(denosumab, zoledronic acid, pamidronate) or palliative radia-
tion (strontium, samarium, other radiation); nonmutually 
exclusive distribution of treatment of PC by specific agents 
within each line of therapy; and duration of treatment for each 
PC treatment type over the variable follow-up period. First-line 
treatment was defined as any treatment given to a patient dur-
ing the first 28 days (1 cycle) after bone metastases diagnosis. 
If a secondary treatment agent was given within 28 days of 
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197,765 in PharMetrics. Among those, patients who received 
an FDA-approved treatment for mCRPC and had evidence of 
bone metastases during the pre-index period were identified: 
2,188 patients in MarketScan and 1,273 in PharMetrics. After 
applying all exclusion criteria, 953 patients were selected from 
MarketScan and 565 from PharMetrics.

Baseline Characteristics
The age of the majority of patients in both datasets was at least 
55 years (94.6% in MarketScan and 90.6% in PharMetrics). 
Mean ages were 71 years (± 10.7) in MarketScan and 66 years 
(± 9.3) in PharMetrics. In both datasets, few patients resided in 
the West (14.8% and 7.8%, respectively), and distribution in 
the Northeast, North Central/Midwest, and South ranged from 
24.2% to 34.5%. The majority of patients used preferred pro-
vider organization plans (51.7% and 71.7%). Disease burden in 
MarketScan and PharMetrics patients at baseline period were 
grouped by Klabunde scores of 0 (56.7% and 62.8%), 1 (23.3% 
and 20.2%), and 2 or higher (20.0% and 17.0%).

The median follow-up time was 18 months (interquartile 
range [IQR] = 14-23) for MarketScan patients and 14 months 
(11-18) for PharMetrics patients. Before mCRPC treatment 
initiation, patients received palliative radiation therapy and 
bone antiresorptive therapy. For MarketScan and PharMetrics, 
respectively, 14.0% and 18.2% of patients received radiation 
therapy; 36.1% and 40.0% received denosumab; 16.5% and 
16.8% received zoledronic acid; and 0.2% and 0.8% received 
pamidronate. Use of bone antiresorptive therapy increased in 
the follow-up period in comparison to baseline for all agents 
except pamidronate (e.g., denosumab increased to 44.8% in 
MarketScan and 47.4% in PharMetrics).

Treatment Patterns
Abiraterone was used in a large proportion of patients across 
all lines of therapy, followed by enzalutamide and docetaxel 
(Appendix A). The most commonly used treatment in first-
line therapy in both databases was abiraterone (49.6% in 
MarketScan and 42.5% in PharMetrics). Other chemotherapy  
(e.g., doxorubicin, etoposide, and paclitaxel) was the second  

FIGURE 1 Mean PPPM Health Care Resource Utilization 

Note: For MarketScan: P < 0.05 for all visits and claims except for ED visits (P = 0.213). For PharMetrics: P < 0.05 for all visits and claims except for ED visits (P = 0.065).
ED = emergency department; PPPM=per patient per month.
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6 months pre-index. The mean (SD) length of stay increased 
from 4.4 (± 3.6) to 4.7 (± 4.2) days in MarketScan and 5.4 (± 6.1) 
to 6.7 (± 11.3) days in PharMetrics.

Overall, pharmacy and medical costs substantially 
increased from the pre- to post-index periods (Figure 2). 
Median pharmacy costs increased from $785 (IQR = $98-
$1,619) to $40,624 (IQR = $661-$51,150) for MarketScan and 
$400 (IQR = $87-$1,412) to $24,093 (IQR = $629-$44,449) for 
PharMetrics. Whereas median medical costs increased from 
$13,809 (IQR = $4,085-$23,271) to $28,241 (IQR = $6,912-
$66,504) for MarketScan and $14,821 (IQR = $8,232-$26,532) 
to $42,648 (IQR = $16,675-$101,300) for PharMetrics. Median 
PPPM costs increased from baseline to post-index periods 
in both datasets substantially, by approximately $8,900. 
MarketScan data showed that patients had a median treat-
ment PPPM cost of $11,598 (IQR = $6,840-$16,627) post-index 
versus $2,643 (IQR = $850-$4,357) at baseline (Figure 3).  
PharMetrics data showed a median treatment PPPM cost of 
$11,601 (IQR = $8,577-$18,362) post-index in comparison 
to $2,742 (IQR = $1,484-$4,730) at baseline. When median 
PPPM cost was evaluated for the entire variable follow-up 
period through the end of continuous enrollment or available 
data (March 31, 2015), costs were $10,916 (IQR = $5,334-
$13,457) for MarketScan and $10,292 (IQR = $7,245-$14,699) 
for PharMetrics.

New Bone Metastases
For patients in the MarketScan database who developed new 
bone metastases, about half (345) were treated with abiraterone 
(Appendix B). Nearly the remainder of patients was treated 
with enzalutamide (18%), docetaxel (16%), and sipuleucel-T 
(14%). Mean (SD) duration of therapy for abiraterone was 193 
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most common choice used as first-line therapy for the 
MarketScan cohort (23.4%), while docetaxel was second most 
for the PharMetrics cohort (26.9%). Of patients who moved on 
to second-line therapy, the most common therapy was other 
chemotherapy (56.6% and 62.1%) followed by abiraterone 
(37.2% and 37.7%), enzalutamide (20.5% and 14.9%), and 
docetaxel (14.6% and 21.8%). Of patients who moved to third-
line therapy, the most common therapy was abiraterone (33.7% 
and 33.5%). The most common fourth-line chemotherapies 
were other chemotherapy agents (41.7% and 38.1%).

Among patients in the MarketScan database, median dura-
tion of treatment across any line of therapy was longest with 
other chemotherapy (9.2 months; IQR = 4.9-13.4) followed 
by abiraterone (7.9 months; IQR = 4.0-12.6), enzalutamide  
(5.0 months; IQR = 2.6-8.5), and docetaxel (4.2 months; 
IQR = 2.6-5.6). Among patients in the PharMetrics database, 
median treatment duration across any line of therapy was 
longest with abiraterone (7.8 months; IQR = 3.9-11.9), followed 
by other chemotherapy (7.0 months; IQR = 4.0-12.6), enzalu-
tamide (4.6 months; IQR = 2.1-9.1), and docetaxel (4.2 months; 
IQR = 2.8-5.6; Appendix A).

Health Care Utilization and Costs Related to Prostate  
Cancer with Bone Metastases
In both databases, mean PPPM HCRU increased from the 
baseline period to the follow-up period, as shown in Figure 1.  
In the MarketScan database, 283 (29.7%) patients had an 
inpatient hospitalization within 6 months post-index versus 
140 (14.7%) patients at 6 months pre-index. This increase was 
consistent with that of the PharMetrics database, in which  
167 (29.6%) patients had an inpatient hospitalization during 
the 6-month follow-up period versus 105 (18.6%) patients at  

FIGURE 2 Median Cost of Health Care Resource Utilization

IQR = interquartile range; Q1-Q3 = quarter 1 to quarter 3.
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days (131) in MarketScan and 150 days (118) in PharMetrics. 
Mean duration of therapy for enzalutamide was 211 days (122) 
in MarketScan and 200 days (98) in PharMetrics. The mean 
duration of treatment with any therapy averaged 184 days 
(132) for MarketScan and 134 days (115) for PharMetrics.

Mortality
Median OS was not captured because of the observation 
period. At 810 days (2.2 years) after initial treatment, it was 
estimated via Kaplan-Meier curve that 64.6% of PharMetrics 
patients were still alive (Figure 4). These data were not avail-
able for the MarketScan database.

■■  Discussion
Treatment Patterns
Treatment patterns identified were comparable to the most 
recent NCCN and AUA guidelines for PC even though our 
patients were identified between June 2013 and September 
2014. The NCCN Guidelines distinguish therapy based on 
location (visceral vs. nonvisceral) and symptomatic nature of 
metastases. Abiraterone and enzalutamide are recommended in 
visceral and nonvisceral CRPC patients, while docetaxel is pre-
ferred only in patients with visceral metastases. Cabazitaxel is 
used as a second-line option for both visceral and nonvisceral 
CRPC patients. For patients with asymptomatic or minimally 
symptomatic mCRPC with bone metastases, NCCN Guidelines 
recommend sipuleucel-T. For symptomatic CRPC patients, 
radium-223 is recommended.3 AUA guidelines align with 
NCCN Guidelines on these recommendations.16 Results across 

both databases indicated abiraterone was the most commonly 
received agent in all lines of therapy, followed by enzalutamide 
and docetaxel. This is consistent with findings by Flaig et al. 
(2016) who demonstrated that abiraterone and enzalutamide 
were predominantly used as first and second lines of treat-
ment.18 Abiraterone was approved 1 year before enzalutamide, 
which could explain the higher utilization. In patients receiv-
ing bone antiresorptive therapies or radiation, denosumab was 
the most common, followed by radiation and zoledronic acid.

A previous 2014 treatment utilization study evaluated the 
Premier Perspective Database—the largest U.S. inpatient drug 
utilization database for PC patients with and without bone 
metastases—to characterize therapy trends between January 
2006 and December 2010. The results (not mutually exclu-
sive) found that patients without bone metastases commonly 
used radiation (48.8%), surgery (31.9%), secondary hormone 
therapy (19.3%), and primary hormone therapy (16.0%). In 
patients with bone metastases, the trend was secondary hor-
mone therapy (46.4%), primary hormone therapy (44.3%), 
chemotherapy (27.9%), and radiation (24.0%).15 

In contrast, our results indicate that a higher percentage 
of patients use chemotherapy versus radiation, regardless of 
the presence of bone metastases. One reason for the use of 
chemotherapy in the nonmetastatic setting may be that phy-
sicians are aggressively treating patients for bone metastases 
without an official confirmatory test. The majority of hospitals 
participating in the Premier Perspective Database, however, 
are predominantly small- to medium-sized nonteaching facili-
ties serving urban populations. CRPC patients are generally 

FIGURE 3 Median PPPM Cost

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

M
ed

ia
n 

C
os

t, 
$ 

(IQ
R

 = 
Q

1-
Q

3)

MarketScan PharMetrics

2,643
(850-4,357)

2,742
(1,484-4,730)

11,598
(6,840-16,627)

11,601
(8,577-18,362)

Pre-index
Post-index

Note: Costs are shown in 2015 U.S. dollars.
IQR = interquartile range; PPPM = per patient per month; Q1-Q3 = quarter 1 to quarter 3.

P < 0.05 P < 0.05



S8 Supplement to Journal of Managed Care & Specialty Pharmacy JMCP March 2019 Vol. 25, No. 3-b www.jmcp.org

Costs increased substantially between pre- and post-index 
periods among both databases. The median cost PPPM was 
$11,598 (IQR = $6,840-$16,627) during 6 months post-index 
versus $2,643 (IQR = $850-$4,357) during baseline for the 
MarketScan database. In PharMetrics, median PPPM was 
$11,601 post-index (IQR = $8,577-$18,362) versus $2,742 base-
line (IQR = $1,484-$4,730). When considering all available data 
in the variable follow-up period, costs incurred in MarketScan 
and PharMetrics databases were $10,916 (IQR = $5,334-
$13,457) and $10,292 (IQR = $7,245-$14,699), respectively. 
The difference in costs between 6-month post-index and 
post-variable follow-up was mostly because of a longer time 
frame across all patients, lowering the overall PPPM average. 
Of note, PharMetrics data contain only commercial claims and 
do not include Medicare claims, contributing to the younger 
demographic compared with MarketScan. Despite the younger 
demographic of PharMetrics, PPPM costs were similar between 
both datasets, although MarketScan may be more representa-
tive of the mCRPC population.

The median medical cost per patient was $13,809 
(IQR = $4,085-$23,271) for the baseline period versus $28,241 
(IQR = $6,912-$66,504) for the post-index period in the 
MarketScan database and $14,821 (IQR = $8,232-$26,532) for 
the baseline period versus $42,648 (IQR = $16,675-$101,300) 
for the post-index period in the PharMetrics database.

The increase in post-index medical costs may be attrib-
uted to increased office visits, outpatient visits, and length of 
hospital stays during the post-index period. Proportionally, 
the largest increase in costs overall was pharmacy costs. Per-
patient pharmacy benefit costs totaled $785 (IQR = $98-$1,619)  

Evaluation of Treatment Patterns and Costs in Patients with Prostate Cancer and Bone Metastases

referred to teaching hospitals or cancer treatment centers.15 This  
information, in addition to the differing study periods, may account 
for some of the differences in treatment utilization findings.

Most treatment options fell short compared with their 
respective duration of treatment in pivotal trials and clinical 
studies with the exception of abiraterone. Abiraterone studies 
reported a median duration of therapy of 8.0 months in post-
chemotherapy patients and 13.6 months in prechemotherapy 
patients, which was close to our results of 7.9 for MarketScan 
and 7.8 for PharMetrics. Also consistent with our findings, a 
study evaluating postchemotherapy effectiveness of enzalu-
tamide found that abiraterone median duration of therapy was 
9.0 months and enzalutamide was 4.9 months.19 However, the 
median duration of therapy reported in the individual drug 
trials was most likely higher because of the controlled experi-
mental design and population selection criteria compared with 
this real-world claims data study.

Costs and Health Care Resource Utilization
In this study, the number of patients with HCRU increased 
between baseline and follow-up periods for mCRPC. Baseline 
versus inpatient hospitalization rates after 6 months were 
18.6% versus 29.6% for MarketScan and 14.7% versus 29.7% 
for PharMetrics. A 2014 retrospective analysis of the linked 
Surveillance, Epidemiology, and End Results (SEER) cancer reg-
istry and Medicare claims found that hospitalization rates among 
PC patients without distant metastases was 43.1%, whereas 
hospitalization rates among PC patients with distant metastases 
were 60.9% at 1 year after diagnosis.13 Our study only extended 
to 6 months, which may account for the differences.

FIGURE 4 Kaplan-Meier Estimated Survival in PharMetrics Population
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for the baseline period versus $40,624 (IQR = $661-$51,150) 
for the post-index period in the MarketScan database and 
$400 (IQR = $87-$1,412) for the baseline period versus 
$24,093 (IQR = $629-$44,449) for the post-index period in the 
PharMetrics database. Post-index costs varied between groups 
because of age differences in the patient populations. In the 
MarketScan database, the majority of patients were aged over 
65 years, which is associated with different utilization of medi-
cations under the medical versus pharmacy benefit compared 
with the utilization of younger patients in the PharMetrics 
database. The high rates of HCRU in the baseline period were 
because of the costs associated with the workup of mCRPC. A 
claims database found similar results among mCRPC patients, 
with costs rising before diagnosis, peaking during the month 
when metastases were diagnosed, and remaining significantly 
higher thereafter compared with a control group of PC patients 
who did not develop metastases.20 A previous study showed 
mean pharmacy costs for PC patients before bone metasta-
ses were $551 compared with after metastases at $2,017.15 A 
rationale for the steep increase could be attributed to a variety 
of reasons. A major contributing factor could be because of 
initiation and high utilization of oral medications for hormonal 
therapy. Another contributor to costs is medication treatment 
of bone metastases. Findings suggest that more patients were 
being treated for bone metastases in the post-index period 
versus the baseline period. Medication treatment costs of these 
bone metastases can be substantial, with the highest costs 
totaling over $1,000 per injection.21

Disease-Related Outcomes
Data indicated that 64% of patients with PC and bone metasta-
ses were alive 810 days (2.2 years) after initial treatment. SEER 
reported that the 5-year survival rate in distant PC is 29.3%.22 
If this study were to extend for a total of a 5-year period, we 
would anticipate similar findings to that of SEER data.

Limitations
There are inherent limitations that exist when using claims 
databases, since claims data are not collected for purposes of 
research and are susceptible to coding errors. Analysis was also 
limited in identification of the patient population by proxy of 
available data and short follow-up time period of 6 months. 
An algorithm for identifying CRPC patients has not been vali-
dated in the literature. However, there is a strong likelihood 
that CRPC patients were appropriately captured based on the 
disease-specific agents prescribed. ICD-9-CM codes, specifi-
cally for bone metastases, are not entirely reliable targets for 
diagnosis dates. Patients may be diagnosed as metastatic by 
the physician, but a claim may not occur until the time of first 

treatment. As such, pre- and post-index periods may have been 
affected and occurred later than the official diagnosis.

Claims data also may lead to unanswered questions around 
the rationale for treatment discontinuation or changes in treat-
ment regimen. Therefore, it is difficult to determine treatment 
failures versus patient unwillingness to continue because of 
side effects, tolerability, and other unaccounted factors. Since 
these were retrospective data, the picture of the current market 
in CRPC may not be complete because the drugs selected for 
this study are more recent market entrants. True market utili-
zation may be different now in comparison to when the study 
was conducted, as it is continuously evolving and dynamic. 
Docetaxel may also be used in hormone-sensitive PC in addi-
tion to mCRPC, although, given this study’s time period, 
most hormone-sensitive patients from these data would have 
predated the Chemohormonal Therapy in Metastatic Hormone-
Sensitive Prostate Cancer (CHAARTED) and Systemic Therapy 
in Advancing or Metastatic Prostate Cancer: Evaluation of 
Drug Efficacy (STAMPEDE) trial publications, which supported 
docetaxel use in hormone-sensitive patients. At the time of this 
research, some treatment options were recently approved and 
may not reflect a complete view of market uptake and utilization.

■■  Conclusions
Treatment patterns observed in this study aligned with cur-
rently available guideline recommendations. Abiraterone was 
the most frequently prescribed therapy across most lines 
of care, with enzalutamide and docetaxel also being com-
monly used. Median PPPM costs increased over the study 
period in both datasets, despite a younger demographic in 
the PharMetrics population. The total medical and pharmacy 
costs per patient increased substantially between baseline and 
post-index period, with pharmacy costs accounting for greater 
change. Additional studies from real-world settings, including 
Medicare populations, would provide additional perspectives 
on treatment utilization and potentially explore whether spe-
cific sequences of therapies can affect clinical outcomes.
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First Line, % Second Line, % Third Line, % Fourth Line, %
Median Duration,  
Months (Q1-Q3)

MarketScan PharMetrics MarketScan PharMetrics MarketScan PharMetrics MarketScan PharMetrics MarketScan PharMetrics

Radium-223 2.1 2.7 1.6 2.3 2.2 2.5 1.6 1.9 	 3.7	 (2.0-5.6) 	 4.0	 (1.9-5.9)
Abiraterone 49.6 42.5 37.2 37.7 33.7 33.5 26.3 26.4 	 7.9	(4.0-12.6) 	 7.8	 (3.9-11.9)
Sipuleucel-T 14.7 18.6 3.0 3.0 0.7 1.2 0.7 0.4 	 1.4	 (1.4-1.6) 	 1.4	 (1.4-1.6)
Docetaxel 16.4 26.9 14.6 21.8 12.2 17.3 9.9 12.9 	 4.2	 (2.6-5.6) 	 4.2	 (2.8-5.6)
Cabazitaxel 0.8 1.1 1.3 1.6 1.5 1.8 2.1 3.2 	 2.1	 (1.4-4.0) 	 2.1	 (1.1-3.5)
Enzalutamide 18.4 10.3 20.5 14.9 21.2 13.6 19.8 13.8 	 5.0	 (2.6-8.5) 	 4.6	 (2.1-9.1)
Mitoxantrone 0.1 0.2 0.2 0.4 0.2 0.2 0.1 0.2 	 2.4	 (2.1-6.4) 	 1.4	 (0.7-2.1)
Antiandrogen 6.2 7.8 7.8 8.0 5.8 6.0 4.3 5.0 	 3.2	 (1.9-7.4) 	 4.0	 (2.1-7.5)
Other  
chemotherapy

23.4 25.5 56.6 62.1 28.3 31.5 41.7 38.1 	 9.2	 (4.9-13.4) 	 7.0	(4.0-12.6)

Note: These results are not mutually exclusive. Not all patients moved through all 4 lines of therapy.
Q1-Q3 = quarter 1 to quarter 3.

APPENDIX A Line of Therapy and Median Duration Summary

 

MarketScan PharMetrics

n % Mean (SD), days n % Mean (SD), days

Abiraterone 345 49.6 	 193	 (131) 120 39.0 	 150	 (118)
Cabazitaxel 6 0.9 	 235	 (170) 1 0.3 	 318	 (NA)
Docetaxel 113 16.2 	 157	 (132) 93 30.2 	 100	 (105)
Enzalutamide 125 18.0 	 211	 (122) 27 8.8 	 200	 (98)
Mitoxantrone 1 0.1 	 316	 (NA) 0 0.0 NA
Radium-223 7 1.0 	 226	 (107) 3 1.0 	 155	 (136)
Sipuleucel-T 99 14.2 	 139	 (130) 64 20.8 	 121	 (111)
Total new bone metastases 
patients 

696 100.0 	 184	 (132) 308 100.0 	 134	 (115)

NA = not available; Q1-Q3 = quarter 1 to quarter 3; SD = standard deviation.

APPENDIX B Days to Treatment in Newly Diagnosed Bone Metastases Population
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