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Abstract

Background: Recent advancements in the clinical management of metastatic prostate cancer
include several costly therapies and diagnostic tests. The objective of this study was to provide
updated information on the cost to payers attributable to metastatic prostate cancer among men
aged 18 to 64 years with employer-sponsored health plans and men aged 18 years or older covered
by employer-sponsored Medicare supplement insurance.

Methods: By using Merative MarketScan commercial and Medicare supplemental data for
2009-2019, the authors calculated differences in spending between men with metastatic prostate
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cancer and their matched, prostate cancer-free controls, adjusting for age, enroliment length,
comorbidities, and inflation to 2019 US dollars.

Results: The authors compared 9011 patients who had metastatic prostate cancer and were
covered by commercial insurance plans with a group of 44,934 matched controls and also
compared 17,899 patients who had metastatic prostate cancer and were covered by employer-
sponsored Medicare supplement plans with a group of 87,884 matched controls. The mean age of
patients with metastatic prostate cancer was 58.5 years in the commercial samples and 77.8 years
in the Medicare supplement samples. Annual spending attributable to metastatic prostate cancer
was $55,949 per person-year (95% confidence interval [CI], $54,074-$57,825 per person-year)

in the commercial population and $43,682 per person-year (95% Cl, $42,022-$45,342 per person-
year) in the population covered by Medicare supplement plans, both in 2019 US dollars.

Conclusions: The cost burden attributable to metastatic prostate cancer exceeds $55,000 per
person-year among men with employer-sponsored health insurance and $43,000 among those
covered by employer-sponsored Medicare supplement plans. These estimates can improve the
precision of value assessments of clinical and policy approaches to the prevention, screening, and
treatment of prostate cancer in the United States.
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INTRODUCTION

Prostate cancer is the most commonly diagnosed invasive cancer and the second leading
cause of cancer-related deaths among men in the United States.! Although most prostate
cancers diagnosed in the United States are slow-growing and not typically lethal, the
incidence of metastatic prostate cancer has been increasing since approximately 2010.2 The
National Cancer Institute Surveillance, Epidemiology, and End Results (SEER) age-adjusted
observed incidence rates for metastatic prostate cancer increased from 7.0 per 100,000 in
2010 (95% confidence interval [CI], 6.8—7.2 per 100,000) to 10.0 per 100,000 in 2019 (95%
Cl, 9.8-10.3 per 100,000), representing an average annual percent increase of 4.1% (95%
Cl, 3.1%-5.2%).2

During that period, the US Food and Drug Administration has approved several new
therapies (e.g., abiraterone, apalutamide, cabazitaxel, enzalutamide, and sipuleucel-T) and
diagnostic imaging tests (e.g., 18F-fluciclovine positron emission tomography) for both
castration-resistant and treatment-naive metastatic prostate cancers.® The newly approved
medications—with a monthly retail price exceeding $12,000—are costly and thus have
significant economic implications for patients and payers.*~’

Given the increased incidence of metastatic prostate cancer in the United States in recent
years and the simultaneous introduction of costly therapies, it is essential to understand the
cost burden of metastatic prostate cancer in light of these changes. Cost burden estimates
are commonly used as inputs in model-based cost-effectiveness analyses assessing the value
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of medical interventions and evaluating policies related to the prevention, screening, and
treatment of prostate cancer.

Although prostate cancer incidence increases with age—and thus is more common in older
men—about two in five prostate cancers are diagnosed in men younger than 65 years.!

The steepest growth of metastatic prostate cancer incidence has been projected in men

aged 45-55 years.89 This demographic is most commonly covered by employer-sponsored
insurance.19 Employer-sponsored health plans typically pay health care prices that are
approximately twice as high as Medicare fees.11-13 The objective of the current study was to
provide updated information on the cost attributable to metastatic prostate cancer among (1)
men aged 18-64 years with employer-sponsored health plans and (2) men aged 18 years or
older covered by employer-sponsored Medicare supplement insurance.

MATERIALS AND METHODS

This retrospective, observational study was approved by the Emory University Institutional
Review Board (No. STUDY00001791). We constructed the analytic sample using
administrative records from the Merative MarketScan commercial database and the
Medicare supplemental database for the years 2009-2019.14 The two databases contain
comprehensive records on health insurance enrollment, the use of and spending for inpatient
and outpatient health care services, and outpatient prescription drugs. The Commercial
database includes information on individuals aged birth to 64 years covered by employer-
sponsored health insurance plans; the Medicare supplemental database includes information
on people enrolled in traditional Medicare who are also enrolled in employer-sponsored
Medigap plans.14 For the latter group—although Medicare is the primary payer—the
MarketScan data include health care payments by both Medicare and employer-sponsored
Medicare supplement plans. Because the two databases draw from considerably different
populations, we conducted a separate analysis for each population.

We constructed the sample of cases—patients diagnosed with metastatic prostate cancer—as
follows: First, we identified patients aged 18 years or older with prostate cancer using the
diagnosis-based condition algorithm from the Centers for Medicare & Medicaid Services
Chronic Conditions Data Warehouse, revised 02/2021 (see Table S1).1> MarketScan does
not include cancer stage data from cancer registries. Among patients with prostate cancer,
we classified metastatic prostate cancer in patients with at least one inpatient, one

skilled nursing facility, or two hospital outpatient claims associated with the International
Classification of Diseases, 9th edition, diagnosis codes 196.0-199.1 or the International
Classification of Diseases, 10th edition, diagnosis codes C77.0-C80.1, billed on or after

the first indication of prostate cancer diagnosis (see Table S2).16 We excluded patients

with fewer than 365 days of continuous enrollment before the first indication of metastatic
disease to ensure that the analytic sample contained only newly diagnosed cases. We defined
the index year as the year the patient was diagnosed with metastatic prostate cancer. Finally,
we identified two subcategories of metastatic disease: (1) men with a diagnosis code for
metastatic disease within 7 days of the first claim with a diagnosis code for prostate cancer;
and (2) men with a diagnosis code for metastatic disease greater than 7 days after the first
claim with a diagnosis code for prostate cancer. Table S3 shows a flowchart of the study
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sample construction. We imputed missing values for state and Metropolitan Statistical Area
(MSA\) of enrollees’ residence with hot-deck imputation (see Table S4).

From a pool of prostate cancer-free men with an overlapping health plan enrollment, we
matched up to five controls to each case on age (capped at 90 years), the geographic

area based on the MSA or the statewide non-MSA where the enrollee resided, and
enrollment in prescription drug coverage. Controls were assigned the same index year as
their corresponding case. We excluded cases with no matched controls (n7=9 [0.10%] of the
commercial sample; 7= 165 [0.91%] of the Medicare supplement sample; see Table S5).

We measured health care spending at the person-year level, starting with the index

year until loss to follow-up measured by plan enroliment dates. Patients with metastatic
prostate cancer and controls were censored at the date of disenrollment. The spending
measure aggregated payments for all adjudicated health care claims paid by health plans

or patients through cost-sharing mechanisms (i.e., deductible, coinsurance, copayment). To
gain insight into drivers of spending, we stratified the analysis by spending type (physician
services, inpatient facility services, outpatient facility services, and prescription drugs). We
also calculated spending specifically for antineoplastic drugs and opioids. We identified
antineoplastic drugs in the claims data using the Healthcare Common Procedure Coding
System codes for docetaxel (J9170 or J9171), sipuleucel-T (Q2043), cabazitaxel (J9043), or
radium RA 223 (A9606) and the National Drug Code numbers for abiraterone, apalutamide,
and enzalutamide (see Table S6). We identified opioids in the claims data as any prescription
drugs in the agonists or partial agonists therapeutic classes that are not buprenorphine using
National Drug Code numbers (see Table S6). All spending measures were adjusted for
inflation using the annual Consumer Price Index and were expressed in 2019 US dollars.’

We estimated the annual spending attributable to metastatic prostate cancer as the
adjusted difference in total spending between cases and controls obtained from a two-part,
multivariable model that controlled for patient’s age, length of enrollment in the given
calendar year, and comorbidities (acute myocardial infarction, Alzheimer disease, anemia,
atrial fibrillation and flutter, chronic kidney disease, colorectal cancer, chronic obstructive
pulmonary disease, congestive heart failure, depression, diabetes, ischemic heart disease,
lung cancer, rheumatoid arthritis, and stroke).18-20 The first part was a logistic regression
model that estimated the likelihood of having positive spending as a function of the
independent variables. The second part was a generalized linear model with a gamma
distribution function and a log-link function that estimated the association between health
care spending and the independent variables in the subsample of observations in which
spending was positive. We clustered standard errors at the individual level. We used the delta
method to calculate the standard error of the adjusted difference in expenditures between
cases and controls.2

In sensitivity analyses, we stratified the analytic sample based on: (1) whether men had a
diagnosis code for metastatic disease within 7 days of the first claim listing a diagnosis code
for prostate cancer (suggesting the patient was initially diagnosed with metastatic disease)
versus men with a diagnosis code for metastatic disease greater than 7 days after the first
claim listing a diagnosis code for prostate cancer (suggesting the man was first diagnosed
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with a localized or regional disease which later progressed into metastatic disease); (2)
enrollment in prescription drug coverage; (3) calendar year; and (4) enrollment in fee-for-
service versus fully or partially capitated plans.

Finally, we estimated the percentage of metastatic prostate cancer patients receiving
antineoplastic drugs approved after 2010 using multivariable logistic regression models
controlling for the calendar year, age, length of enrollment in the given calendar year,

and comorbidities. We also estimated the conditional spending on these drugs using
multivariable generalized linear models with the log-link and gamma distribution functions
controlling for the same predictors.

We conducted the analyses in SAS, version 9.4, and Stata, version 17.0, with statistical
significance at a = 0.05.

RESULTS

We analyzed data from 9,011 metastatic prostate cancer patients with 44,934 matched
controls covered by commercial insurance plans, and from 17,899 metastatic prostate cancer
patients with 87,884 matched controls covered by employer-sponsored Medicare supplement
plans. The commercial analytic sample included 20,433 person-years for metastatic prostate
cancer patients and 101,795 person-years for controls; the Medicare supplement analytic
sample included 37,098 person-years for metastatic prostate cancer patients and 181,398
person-years for controls. Table 1 shows the characteristics of the study subjects. Controls
were similar to cases on the matching variables (age, geographic location, and enrollment in
prescription drug coverage). The mean age for metastatic prostate cancer patients was 58.5
years in the commercial and 77.8 years in the Medicare supplement samples. The prevalence
of comorbidities was generally higher among cases than control subjects in commercial and
Medicare supplement samples.

The adjusted attributable spending for metastatic prostate cancer was $55,949 (95%

Cl: $54,074 to $57,825) per person-year in the commercial population and $43,682

(95% CI: $42,022 to $45,342) per person-year in the population covered by Medicare
supplement plans (Table 2). Outpatient facility services were the largest category of
attributable spending per person-year in commercial ($24,725; 95% CI: $23,748 to $25,701)
and Medicare supplement populations ($14,112; 95% ClI: $13,179 to $15,045). In the
commercially insured population, physician services were the second largest type of
attributable spending per person-year ($13,966; 95% CI: $13,407 to $14,525), followed by
spending on prescription drugs ($8720; 95% CI: $8136 to $9305), while in the Medicare
supplement population, spending on physician services ($11,160; 95% CI: $10,776 to
$11,544) was similar to spending on prescription drugs ($11,150; 95% CI: $10,662 to
$11,638). Spending on antineoplastic drugs was $12,761 per person-year (95% Cl: $11,984
to $13,539) in the commercially insured population and $13,620 per person-year (95% ClI:
$13,031 to $14,208) in the Medicare supplement population.

In the commercially insured population, attributable spending per person-year in patients
with a diagnosis code for metastatic disease within seven days of the first claim listing
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a diagnosis code for prostate cancer ($57,062; 95% CI: $52,702 to $61,423) was similar

to spending for patients with a diagnosis code for metastatic disease greater than 7 days

after the first claim listing a diagnosis code for prostate cancer ($56,725; 95% CI, $54,662—
$57,787) (Table 2). In the Medicare supplement population, the attributable spending per
person-year was lower for patients with a diagnosis code for metastatic disease within

7 days of the first claim listing a diagnosis code for prostate cancer ($36,840; 95% Cl,
$33,517-$40,163) than for those with a diagnosis code for metastatic disease greater than
seven days after the first claim listing a diagnosis code for prostate cancer ($44,933; 95% ClI,
$43,083-$46,782).

We observed no difference in attributable spending on medical services (excluding
expenditures on prescription drugs) between patients with and without prescription drug
coverage in each population (Table 2). We also observed no difference in attributable
spending between patients enrolled in traditional (fee-for-service) health plans and those
enrolled in fully or partially capitated health plans (Table 2).

Between 2010 and 2019, the attributable spending on metastatic prostate cancer in the
commercially insured population grew from $51,815 per person-year (95% ClI, $46,732—
$56,899 per person-year) to $57,755 per person-year (95% Cl, $51,666-$63,843 per person-
year) (Figure 1). In the population covered by Medicare supplement plans, the attributable
spending grew from $31,100 per person-year (95% ClI, $28,057-$34,144 per person-year) in
2010 to $64,562 per person-year (95% CI, $57,957-$71,168 per person-year) in 2018, when
it surpassed the attributable spending in the commercially insured population.

The use of antineoplastic drugs by patients with metastatic prostate cancer increased from
14.5% (95% ClI, 12.0%-16.9%) in 2010 to 29.5% (95% Cl, 27.3%-31.7%) in 2019 in the
commercially insured population, and it increased by a similar percentage, from 10.9%
(95% Cl, 9.4%-12.4%) in 2010 to 27.2% (95% Cl, 24.5%-29.8%) in 2019, in the Medicare
supplement population (Figure 2). Spending on antineoplastic drugs per person-year among
patients receiving these drugs rose in both commercially insured and Medicare supplement
populations from $21,492 (95% ClI, $18,096-$24,887) and $15,256 (95% ClI, $13,281-
$17,230) in 2010, respectively, to $72,926 (95% ClI, $67,664-$78,188) and $70,764 (95%
Cl, $66,878-$74,650) in 2018, respectively (Figure 3). Spending on antineoplastic drugs per
person-year among patients receiving these drugs dropped to $63,519 (95% ClI, $58,006—
$69,032) in 2019 in the commercially insured population.

DISCUSSION

This study presents recent estimates of the economic burden of treating metastatic prostate
cancer in men aged 18-64 years covered by commercial health insurance and men
enrolled in employer-sponsored Medicare supplement plans in the United States. By using
administrative claims data from 2009 to 2019, we estimated the mean annual attributable
cost of metastatic disease at $55,949 per person-year in the commercial population and
$43,682 per person-year in the Medicare supplement population, expressed in 2019 US
dollars.

Cancer. Author manuscript; available in PMC 2024 October 15.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Horny et al.

Page 7

These updated estimates can improve the precision of value assessments of US clinical

and policy approaches to the prevention, screening, and treatment of prostate cancer. For
example, a commonly cited estimate of the mean annual cost burden of metastatic (stage 1V)
prostate cancer in the United States is $8118 (in 2004 US dollars) per person per year.22 If
adjusted for inflation to 2019 US dollars, the estimate would be $10,986. This estimate is
from a study that relied on SEER-Medicare data in 1991-2002 when managing metastatic
prostate cancer involved bone and computed tomography scans of the pelvis for staging and
androgen-deprivation therapy given as 3-month or 6-month depot injections.22 Since then,
several new, effective, and costly therapies and diagnostic imaging tests have been approved
by the US Food and Drug Administration and adopted into clinical practices.3~7

A more recent study of SEER-Medicare data during 2007-2017 estimated the mean annual
attributable cost of metastatic prostate cancer at $31,427 (adjusted to 2019 US dollars) per
person per year.% Although this updated estimate accounts for the recent changes in the
clinical management of the disease, it applies to older men who are covered by traditional
fee-for-service Medicare and not to the many patients with prostate cancer covered by
employer-sponsored health insurance. The difference between the estimates in this report
and the more recent SEER-Medicare study?® is likely because commercial plans pay higher
prices than Medicare, and potentially more aggressive disease-management strategies used
in younger men with generally longer life expectancy.11-13:23-25

Studies evaluating the cost of metastatic prostate cancer treatment in the privately insured
population typically document a higher cost burden compared with that in the Medicare
population. A recent study of the MarketScan data from 2014 to 2016—a subset of our study
period—estimated the lifetime incremental cost of metastatic prostate cancer treatment in
the commercial population at $82,336 for those previously diagnosed with localized disease
and $161,714 for those diagnosed with de novo metastatic disease, both expressed in 2018
US dollars.28 By using newer data from 2016 to 2019, another study compared the treatment
cost of nonmetastatic versus metastatic, castration-resistant prostate cancer, concluding that
the mean incremental cost to payers was $113,725.27 However, that analysis focused only
on patients with prostate cancer undergoing androgen-deprivation therapy, and thus these
results may not generalize to different disease-management approaches. Finally, a study

of men who were younger than 65 years in the first year after prostate cancer diagnosis
estimated total health care costs at $55,497 (in 2020 US dollars) per person per year.28 That
study did not estimate attributable costs of prostate cancer and included men diagnosed with
prostate cancer at all stages.

Our findings also documented increasing trends in the cost burden of metastatic prostate
cancer in men covered by employer-sponsored health insurance plans. Although the annual,
inflation-adjusted attributable cost increased by approximately 11.5% (from $51,815 to
$57,755) between 2010 and 2019 in the commercially insured population, it increased

by 107.6% (from $31,100 to $64,562) in the population covered by employer-sponsored
Medicare supplement plans. In both populations, a driver of the growing cost burden was
the increasing use of costly antineoplastic drugs. Consider that, in 2010, only 14% and 11%
of commercially insured patients and patients covered by employer-sponsored Medicare
supplement plans received antineoplastic drugs, respectively, yet the proportions in the
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two populations rose to 29% and 27%, respectively, in 2019. These results suggest that
physicians are more comfortable treating patients with newer drugs than docetaxel, which
is associated with a higher risk of serious adverse events.2? In addition, the conditional,
adjusted annual spending on antineoplastic drugs grew substantially in both populations at
15% and 19% per year, respectively. Newer drugs are often substantially more costly than
older drugs, reflecting the demand for effective cancer therapies and payers’ reluctance to
tightly manage oncology drugs as they do for other drug classes.3°

At the same time, it is important to acknowledge the survival gains that have been

observed with the dissemination of novel therapeutic options for prostate cancer. A recent
cost-effectiveness analysis has demonstrated just over 1 year of improvement in population-
level survival among Medicare beneficiaries with advanced prostate cancer in 2014-2016
compared with those diagnosed in 2007—2009.3 The study estimated the incremental cost
per life-year gained at $83,000 in 2017 US dollars, demonstrating a good value of the novel
prostate cancer therapies to Medicare beneficiaries. Although the spending attributable to
metastatic prostate cancer treatment is considerably higher in the population of patients
covered by employer-sponsored plans—as demonstrated by this study—the survival gains
are also likely greater than among Medicare beneficiaries. More research is needed to fully
assess the value of the novel therapeutic options for prostate cancer among younger patients
covered by employer-sponsored insurance.

Limitations

The findings of this study should be interpreted within the context of its limitations. First,
the MarketScan data did not include information from cancer registries about metastasis.
We used diagnosis codes reported in claims and algorithms used in prior research to
identify metastatic disease as an alternative. Although this approach is standard in analyses
of administrative data, it is possible that it has misclassified some patients as having or

not having the disease. Second, this study was retrospective and observational, and it is
possible that some of the observed differences in health care spending between patients with
metastatic prostate cancer and their controls were caused by unobserved factors. However,
we followed the standard methodology for research when randomization is not feasible.
Third, the MarketScan data do not identify decedents because of privacy. Therefore, we
could not determine whether the loss to follow-up was because of death, loss of coverage, or
a switch to another health plan. As such, we could not correct our cost burden estimates for
the commonly observed increase in health care spending—especially among patients with
cancer—in the last year of life. Fourth, our estimates are based on records of consumed
care. Because employer-sponsored health plans commonly feature high patient cost-sharing
requirements, some patients delay or forgo needed care or prescription fills because of
costs.*31-35 Consequently, our estimates may be lower than they would be if all patients
could afford to adhere to their recommended treatment regimens.

Conclusions

The cost burden attributable to treating metastatic prostate cancer in 2019 US dollars
exceeds $55,000 per person-year among working-age men with employer-sponsored health
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insurance. Among those with employer-sponsored Medicare supplement coverage, the cost
burden exceeds $43,000 per person-year. These estimates can improve the precision of value
assessments in US clinical and policy approaches to the prevention, screening, and treatment
of prostate cancer.
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FIGURE 1.
Adjusted spending per person-year attributable to metastatic prostate cancer, by year and

type of insurance: MarketScan commercial and Medicare supplemental databases, 2009—
2019. Adjusted spending attributable to metastatic prostate cancer is the difference in

total annual spending between cases and controls obtained from a two-part, multivariable
model that controlled for patient’s age, length of enrollment in the given calendar year, and
comorbidities (acute myocardial infarction, Alzheimer disease, anemia, atrial fibrillation,
chronic kidney disease, chronic obstructive pulmonary disease, colorectal cancer, congestive
heart failure, depression, diabetes, ischemic heart disease, lung cancer, rheumatoid arthritis
or osteoarthritis, and stroke). All dollar amounts were adjusted for inflation and are
expressed in 2019 US dollars. The error bars represent 95% confidence intervals. Spending
in the Medicare supplement sample in 2019 was excluded because of a substantial drop in
the average price per claim compared with the previous years. USD indicates US dollars.
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FIGURE 2.
Proportion of patients with metastatic prostate cancer who received antineoplastic drugs, by

year and type of insurance: MarketScan commercial and Medicare supplemental databases,
2009-2019. The error bars represent 95% confidence intervals.
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FIGURE 3.
Spending on antineoplastic drugs per person among patients with metastatic prostate

cancer who received these drugs, by year and type of insurance: MarketScan commercial
and Medicare supplemental databases, 2009-2019. Spending on antineoplastic drugs was
adjusted using multivariable generalized linear models with the log-link and gamma
distribution functions controlling for patient’s age, length of enroliment in the given
calendar year, and comorbidities (acute myocardial infarction, Alzheimer disease, anemia,
atrial fibrillation, chronic kidney disease, chronic obstructive pulmonary disease, colorectal
cancer, congestive heart failure, depression, diabetes, ischemic heart disease, lung cancer,
rheumatoid arthritis or osteoarthritis, and stroke). All dollar amounts were adjusted for
inflation and are expressed in 2019 US dollars. The error bars represent 95% confidence
intervals. Spending in the Medicare supplement sample in 2019 was excluded because of
a substantial drop in the average price per claim compared with the previous years. USD
indicates US dollars.
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