
Background

• The study objective is to quantify the reimbursed Medicare costs (RMC) associated with 

MRI-Bx in the elderly Medicare population in the United States.

Objectives

Results

• Among elderly Medicare beneficiaries with LIPCa, MRI-Bx was associated with significantly 

higher Medicare reimbursements.

• Future studies should assess the long-term clinical and economic value of MRI-Bx in this 

population. 

Conclusions
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Study Design and Data Source

• We conducted a retrospective cohort study using the Surveillance, Epidemiology, and End 

Results (SEER)-Medicare 100% Prostate Cancer file (2006-2020) linked to PolicyMap Census 

tract-level social determinants of health (SDoH) measures.4,5

• SEER program is a nationally representative cancer surveillance program that collects 

demographic, clinical, and tumor characteristics and linked with Medicare Parts A, B, and D 

claims to provide information on prostate biopsy testing, diagnoses, treatments, utilization, 

and  costs.4

Study Population

• This study identified patients 66 to 75 years newly diagnosed LIPCa ( 2007 to 2019), and 

who received confirmatory MRI-Bx or systematic biopsy-only (SBx) during the 18 months 

post-initial diagnosis.

• Utilized the American Joint Committee on Cancer’s (AJCC) clinical tumor-node-

metastasis (TNM) staging variables, and the American Urological Association (AUA) risk 

stratification algorithm6 to identify and categorize patients as LIPCa (cT1-cT2c, cN0, cM0 

with Gleason score≤3+4).

• The MRI-Bx cohort included patients with LIPCa who underwent prostate or pelvic MRI on 

or before the SBx date, identified using CPT/ICD-9/10-PCS codes for in-bore MRI-guided 

biopsy (i.e., 55706)  and MRI (i.e., 72195, 72196,  72197, 76398, 77021, 76999).7

• The SBx cohort were identified using CPT codes 55700, 55705, 76842, 76872, 76942, 76972, 

88305, G0416, and ICD-9/10-PCS 60.11, 60.12, 0VB03ZX codes.7

• The study required continuous enrollment for Medicare Part A, B, and D coverage during 

the 12-month pre-index date (baseline period) and at least a 12-month post-index date 

(follow-up period) to enable us to estimate the RMC during the 12-month follow-up period.

Study Outcome 

• We estimated the 12-month RMC (U.S. $) from a Medicare perspective. 

• The 12-month RMC was inflated to 2024 U.S. dollars purchasing power using the 2024 

average Consumer Price Index for the medical care component for inflation.

• All costs were adjusted to 2024 US dollars to reflect current Medicare reimbursements and 

improve comparability with present-day reimbursement analysis to inform contemporary 

decision-making. 

Pre-Index Date Multilevel Factors

• Patient-level: Risk group, and age group in years, sociodemographic information; tumor-

level (i.e., Clinical T stage, Gleason grade group [GG], prebiopsy PSA level); clinical (i.e., 

Charlson Comorbidity Index (CCI), hyperlipidemia, alcohol use disorder, year of receiving 

confirmatory biopsy).

• Census tract-level SDoH measures: Education, household income, poverty, Yost index, 

homeowners cost burden, food insecurity,  internet access, and public transportation 

access.

• Physician/Practice-level: Physician specialty and Medicare LIPCa case volume (average 

cumulative Medicare volume, ACMV).

Statistical Analysis

• Implemented Propensity Score Inverse Probability of Treatment Weighting (PS-IPTW), using 

generalized linear mixed model (GLMM) with a physician random intercept model, to 

account for differences between groups in the measured pre-index date covariates.8

• We estimated the cost ratio and the average marginal effect (AME) using a PS-TPTW 

weighted generalized estimating equation (GEE) method, specifying a gamma distribution, a 

log link and an exchangeable working correlation structure at the physician level.8

• Delta method was used to estimate the 95% confidence interval.

• We used a p-value of 0.05 or less to establish a statistically significant difference.

• Sensitivity analyses examined 18-month RMC and estimated the E-value to quantify the 

strength of a potential unmeasured confounder required to fully explain away the observed 

AME on a cost ratio scale.  

• All statistical analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC).

Methods 

Discussion

• This study used data from the SEER-Medicare (2007-2020) linked to PolicyMap (2009-

2020) SDoH measures. The interpretation and reporting of these data are the sole 

responsibility of the authors.

• The authors acknowledge the efforts of the National Cancer Institute; the Centers for 

Medicare & Medicaid Services; Information Management Services (IMS). Inc.; and 

the SEER Program in the creation of the SEER-Medicare database.
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• Among 8,620 patients in the IPTW weighted sample15.3% received MRI-Bx as presented 

in Table 1 below. 

• The mean 12-month RMC was 11.4% higher in the MRI-Bx group (adjusted cost ratio = 

1.114; 95% CI =1.051 to 1.181; p-value<0.01) and the associated AME was $3,588 (95% CI 

=$1,556 to $5,619; p-value<0.01) as highlighted in Figure 2 below.

• Among the MRI-Bx versus SBx group, physician and supplier (42.0% vs. 46.1%), hospital 

outpatient (37.0% vs 29.6%.), and inpatient hospital (13.6% vs. 16.1%) services 

contributed the most to the RMC as shown in Figure 1.

• The adjusted mean 18-month RMC difference, and E-value were $4,317 (95% CI =$1,533 

to $7,100), and 1.470 (95% CI=1.280 to 1.643), respectively.

• There were no major differences in the AME estimates across the base case and the 

sensitivity analysis.
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• The annual Medicare spending on localized prostate cancer was $400 million in 2004 to 2007 

and increasing over time.1

• Prostate biopsy-related costs are a major contributor to this expenditure.2

• Despite this, the economic implications of incorporating magnetic resonance imaging-guided 

biopsy (MRI-Bx) into confirmatory diagnosis algorithms of low-risk and favorable 

intermediate-risk prostate cancer (LIPCa) remains understudied.3
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Table 1. Characteristics of patients undergoing confirmatory biopsy, after 

Propensity Score Inverse Probability of Treatment Weighting, 2007-2020 

Contact Information

• Using a nationally representative sample of Medicare beneficiaries aged 66-75 years 

with LIPCa, this study quantified the economic impact of receiving confirmatory MRI-

Bx on Medicare reimbursement in the short term to guide Medicare’s value-based 

reimbursement model.

• Despite similar measured pre-index date patient-level and contextual factors, patients 

who received confirmatory MRI-Bx had substantially higher 12-month RMC compared 

to those receiving SBx.

• Although confirmatory MRI-Bx improves risk stratification accuracy, this study provides 

real-world evidence of higher short-term Medicare spending compared to SBx.1-3

• Consequently, LIPCa healthcare providers should consider the targeted use of 

confirmatory MRI-Bx, particularly in patients most likely to benefit clinically.

• Research is needed to understand the long-term clinical and economic value of 

confirmatory MRI-Bx in elderly Medicare beneficiaries with LIPCa. 

• Our study results may be limited by unmeasured confounding, potential 

misclassification from claim-based procedure codes identifying MRI-Bx versus SBx, 

and limited generalizability to Medicare Fee-for-Service beneficiaries aged 66 to 75 

years with LIPCa from 2007 to 2020. 

Figure 2. Adjusted average marginal reimbursed Medicare costs among the MRI-Bx and SBx cohorts 
in a population of Propensity Score Inverse Probability of Treatment Weighted patients, 2007-2020   

Figure 1. Mean reimbursed Medicare costs among the MRI-Bx and SBx cohorts in a population 
of Propensity Score Inverse Probability of Treatment Weighted patients, 2007-2020 

a: N=8,620; MRI-Bx=1,315; SBx=7,305
b: N=8,028; MRI-Bx=1,205; SBx=6,823 

Bernard Bright Davies-Teye, MD, MPH, PhD

Physician-Scientist with a PhD in Pharmaceutical Health 

Services Research from University of Maryland, Baltimore. 

Presently, Bernard is an RWV&E Post-doctoral Fellow 

in solid tumor (GU) at J&J IM | Rutgers University

Email: BDaviesT@its.jnj.com 

bbdavies-teye@umaryland.edu

MRI-Bx: Magnetic resonance imaging-guided biopsy.
p: p-value
RMC: Reimbursed Medicare costs.
SBx: Systematic biopsy-only.
*: Home health agency and durable medical equipment costs, though statistically significant (p < 0.05), were minimal in magnitude and
excluded from the figure for visual clarity. Hospice costs were non-significant and excluded as well.

MRI-Bx: Magnetic resonance imaging-guided biopsy.
RMC: Reimbursed Medicare costs.
SBx: Systematic biopsy-only.
SMD: Standardized mean difference.
a: The confirmatory MRI-Bx group includes patients with LIPCa receiving AS or RT: 1) who received prostate MRI before/on the same date as prostate biopsy during the 18-month following the initial 
diagnosis; and 2) whose first prostate MRI date is before/on the AS or RT initiation date.
b: The confirmatory SBx  group includes patients with LIPCa receiving AS or RT: 1) who received systematic biopsy-only without receiving prostate MRI during the 18-month post-diagnosis period; 
and 2) whose first prostate biopsy claim date is before/on the AS or RT initiation date.
c: Column percentage. Percentage may not total 100 because of rounding.
d: Indicates the p-value for statistical difference between the MRI-Bx and SBx groups by the specified explanatory variable.
e: Row percentage.
f: Dual The full dual category includes patients with missing dual eligibility status at treatment initiation; Overall, the proportion of missingness for the dual eligibility status variable at treatment 
initiation is less than 0.5%.
*: Home health agency and durable medical equipment costs, though statistically significant (p < 0.05), were minimal in magnitude and
excluded from the figure for visual clarity. Hospice costs were non-significant and excluded as well.
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