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Abstract

Introduction: Overactive bladder (OAB) and frailty are independently

associated with patient burden. However, economic burden and treatment‐
taking behavior have not been well characterized among frail patients with

OAB, which, given the varying safety and tolerability profiles of available

treatments, is crucial.

Objectives: To assess costs, health care resource utilization, treatment‐taking
behavior (persistence and adherence) to OAB medication in older, frail OAB

patients.

Methods: This was a retrospective cohort study using international business

machines MarketScan Medicare Supplemental claims data. Eligible frail

patients (per Claims‐based Frailty Index score) initiating mirabegron were 1:2

propensity score matched (based on age, sex, and other characteristics) with

those initiating antimuscarinics and were followed up to 1 year. All‐cause, per‐
person, per‐month costs, health care encounters, persistence (median days to

discontinuation assessed using Kaplan−Meier methods) and adherence (≥80%
of proportion of days covered at Day 365) were compared.

Results: From 2527 patients with incident mirabegron (21%) or antimuscari-

nic (79%) dispensations, 516 incident mirabegron users (median age: 82 years,

64% female) were matched to 1032 incident antimuscarinic users (median age:

81 years, 62% female). Median cost was higher in mirabegron group ($1581 vs.

$1197 per month); this was primarily driven by medication cost. There was no

difference in medical encounters. Adherence (39.1% vs. 33.8%) and persistence

(103 vs. 90 days) were higher in mirabegron users.

Conclusions: Among frail older adults with OAB, mirabegron use was

associated with higher costs and potential improvements in treatment‐taking
behaviors, particularly with respect to treatment adherence, versus those

initiating antimuscarinics.
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1 | INTRODUCTION

Overactive bladder (OAB) is a urologic condition
characterized by urgency, with or without urge urinary
incontinence, and accompanied by frequency and
nocturia.1,2 Estimates of OAB prevalence among the
general US population range between 16.5% and 23.3%.3

Research using the Timed Up and Go Test, as a
parsimonious measure of frailty, has demonstrated a
highly significant association between OAB and frailty,
even after adjusting for age and other risk factors.4

Frailty is associated with older age and is a risk factor
for adverse outcomes including increased health services
use, institutionalization, and death.5 Given the associa-
tion between frailty and excess health care costs, the
Center for Medicare and Medicaid Services applies a
survey‐based frailty adjustment to payments for enrollees
in Program of All‐Inclusive Care for the Elderly
organizations.6,7 To characterize frailty among larger
populations, an index was developed and was adapted for
use with administrative claims data (the claims‐based
frailty index [CFI]).8 The CFI is the most widely used
measure to assess frailty in administrative claims data; its
use improves the prediction of adverse outcomes when
added to demographics and comorbidities, and there is
evidence that higher scores are associated with increased
mobility impairment, falls, disability, and mortality.8–10

Anticholinergics are prescribed for a variety of
conditions (e.g., depression, chronic obstructive pulmo-
nary disease, Parkinson's disease, and OAB) and are
associated with numerous adverse effects on physical and
mental function,11–13 particularly among older frail
individuals.14 First‐line pharmacotherapy for OAB typi-
cally comprises es oral antimuscarinics, which are part of
the class of anticholinergic medications indicated for and
used for the treatment of OAB, and beta‐3 adrenergic
agonists (mirabegron and vibegron).15,16 Recent
American Urological Association Society of Urody-
namics, Female Pelvic Medicine & Urogenital
Reconstruction (SUFU) guidelines for OAB management
state that clinicians should use caution in prescribing
antimuscarinics in patients who are using other medica-
tions with anticholinergic properties, and antimuscari-
nics and mirabegron (the only beta‐3 adrenergic agonist
available at the time of guideline drafting) for frail OAB
patients. These cautions are due to concerns about
cumulative anticholinergic burden and that OAB medi-
cations may have a lower therapeutic index among frail
individuals and a poorer safety profile.15 However, there
is an overall lack of evidence regarding symptom
management among frail older adults with OAB.17

OAB and frailty are each associated with economic
burden in the United States, although the impact of frailty

on OAB‐related costs has not been described. The direct
costs of OAB in the United State was estimated to be $49.1
billion in 2007 (most recent data) and was projected to
increase by 168% by 2020.18 Studies have consistently
demonstrated an association between frailty and increased
health care costs.19–21 In the United State, application of the
CFI to Medicare claims data showed that the incremental
annual costs associated with frailty were $2712, $7915, and
$16 449 for prefrail, mildly frail, and moderately to severely
frail patients, respectively.22

It is important to understand the impact of frailty on
OAB‐related costs, particularly among users of the most
commonly prescribed OAB medications (mirabegron and
antimuscarinics). Additionally, persistence and adher-
ence among frail individuals using different OAB
therapies should be evaluated to determine whether
any treatment‐related differences in safety or therapeutic
index manifest as higher costs or poorer treatment‐taking
behaviors. Therefore, among a cohort of frail older adults
with OAB, the objectives of this study were to compare
all‐cause costs and encounters and persistence and
adherence between incident antimuscarinic and incident
mirabegron users.

2 | MATERIALS AND METHODS

2.1 | Study design and data source

This was a retrospective cohort study using international
business machines MarketScan Medicare Supplemental
claims data, comprising approximately 11 million indivi-
duals covered by Medicare Supplemental plan. Elements
collected include patient demographics, geographic data,
inpatient and outpatient medical encounters, payment both
by Medicare and commercial, and drug information.23

2.2 | Claims‐Based assessment of frailty

Frailty was assessed using the CFI.8 Categories of frailty
derived from the calculated CFI include robust (CFI <
0.15), prefrail (0.15−0.24) mildly frail (0.25−0.34) and
moderate‐to‐severely frail (≥0.35). Patient diagnoses used
in the CFI were captured by International Classification
of Diseases, Tenth Revision, Clinical Modification (ICD‐
10‐CM) codes.10,24

2.3 | Study population

Patients were identified based on the presence of ≥1
dispensation for mirabegron (vibegron was not available
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at the time of the study) or an antimuscarinic between
October 1, 2016, and September 30, 2018. Patients were
required to be ≥65 years of age on the date of the first
observed claim for mirabegron or an antimuscarinic (i.e.,
the index date). Exclusion criteria were simultaneous
prescriptions of both drugs at index and a record of
neurogenic bladder during any point of the study.
Patients were required to have ≥1 year of continuous
enrollment data before index date (pre‐index period) and
≥1 month of follow‐up post‐index. A ≤ 45‐day gap in
enrollment was permitted during the pre‐index period.

CFI score was estimated during the pre‐index period.
Patients who had a CFI score of ≥0.25 were included in
the study cohort.

2.4 | Study outcomes

2.4.1 | Costs and encounters

All‐cause costs were calculated as the sum of all
encounters and associated costs from inpatient, out-
patient, emergency room, and outpatient pharmacy
settings. Encounters and costs that were specific to
OAB were ascertained according to the following:
Medical claims with one or more ICD‐9/10 codes for
OAB diagnosis (regardless of whether OAB is a primary
or secondary diagnosis), medical claims with one or more
Current Procedural Terminology codes for onabotuli-
numtoxinA, sacral nerve stimulation, or percutaneous
tibial nerve stimulation, and/or pharmacy claims for
mirabegron or antimuscarinics.

2.4.2 | Adherence and persistence

Adherence was determined by the proportion of days
covered (PDC, %), where the number of days a patient
was known to have medication coverage over the period
is divided by the number of days in the period. Patients
were considered adherent if the PDC was ≥0.80.25

Treatment persistence was assessed by Kaplan−Meier
methods as the days to discontinuation, which was
defined as (1) the absence of a prescription fill within the
defined 30‐day allowable gap following the end of
available therapy (calculated from fill dates and days of
supply) or (2) the presence of a claim for the other study
treatment indicating a potential switch or add‐on,
whichever occurred first. Antimuscarinic drugs were
treated as therapeutic equivalents; switches between
antimuscarinic treatments were not considered as
discontinuation events. The end of the data period and
Day 365 were considered censoring events.

2.5 | Statistical analysis

2.5.1 | Propensity score (PS) matching

PS matching was used to balance the distribution of
baseline characteristics that might affect the outcomes.26

Variables included in the PS were age, sex, CFI category,
Charlson Comorbidity Index (CCI) comorbidities, plan
type, geographic region, pre‐index health care costs, and
other OAB medication class use. Nearest neighbor
matching of mirabegron to antimuscarinic users was
done on a 1:2 ratio, using a recommended caliper width
of 0.2.27 Incident antimuscarinic users who were within a
caliper of 0.2 of the standard deviation (SD) of the logit of
the PS were considered as potential matches for the
incident mirabegron users. The first and second closest
matches based on the smallest absolute difference in PS
were selected as matched patients for the mirabegron
user. If there was a tie, the match was selected randomly.
Matching was conducted without replacement. Mirabe-
gron users who were not matched to two antimuscarinic
users were dropped from the matched analysis. Absolute
standardized mean differences (SMD) were calculated to
assess the balance between the groups before and after
the matching: SMD values less than 0.1 were considered
negligible.28

2.5.2 | Statistical comparisons

For costs and encounters, differences were estimated
between matched pairs, and the medians of these
differences were calculated. Distribution‐free confidence
limits (95% CL) for the median difference were derived
using previously published methods.29 An estimate with
a CL that did not include 0 was considered statistically
significant. Mean/median costs were calculated for the
duration of patient follow‐up and per‐patient per‐month
(PPPM). Regarding the latter, the post‐index period for
each patient was partitioned into 30‐day intervals, each
of which was considered an analytic month. Partial
months (< 30 days) were dropped from the analysis.
Costs and encounters were calculated for each month for
each patient. Mean and median PPPM were summarized
across patients and analytic months.

Kaplan−Meier (KM) analyses were used to estimate
the time to treatment discontinuation for each treatment
group. The proportion of individuals still on treatment at
90, 180, and 365 days was reported with 95% confidence
intervals (CIs). Mean PDC and proportion of individuals
adherent to treatment were tabulated at 90, 180, and 365
days. Tests for between‐group differences were con-
ducted using the Fisher Exact test.
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2.5.3 | Sensitivity analyses

Two sensitivity analyses were conducted to assess the
impact of different assumptions on the study findings. First,
health care costs, number of encounters and treatment
adherence were calculated from index date to time of index
treatment discontinuation (vs. the duration of patient
follow‐up). Second, the permissible gap of 30 days in the
assessment of persistence was extended to 60 days.

3 | RESULTS

Among 2527 patients identified as meeting the study
criteria (Table 1) before matching, 537 initiated
mirabegron and 1990 initiated an antimuscarinic.
Oxybutynin was the most frequently observed anti-
muscarinic (65.2%). The mean (SD) age was 81.3 (7.3)
years for mirabegron users and 80.2 (7.96) years for
antimuscarinic users; the majority of both groups were
female. Groups differed somewhat in terms of geo-
graphic distribution, insurance plan type and median
enrollment.

In terms of clinical characteristics, the median CFI
score was similar among mirabegron and antimuscarinic
users; 23.7% of antimuscarinic users had moderate/
severe frailty versus 22.2% of mirabegron users. The
median CCI score for both groups was 6.0. A weak
positive association between CCI score and CFI score
was found (Pearson correlation coefficient = 0.2), how-
ever, there was no interaction between CFI score and
individual CCI conditions in the logistic regression
model which used for PS match. The presence of
dementia was higher among mirabegron users (44.3%)
than antimuscarinic users (38.7%). 14% of mirabegron
users had received an antimuscarinic in the pre‐index
period, while 2.6% of antimuscarinic users had received
mirabegron during the pre‐index period.

The median enrollment time for mirabegron users
was longer than that of antimuscarinic users, as was the
percentage of those who contributed a full year of follow‐
up (Table 1). Pre‐index median health care costs were
higher for mirabegron users versus antimuscarinic users
(Table 1).

After PS‐matching, the study sample consisted of 516
mirabegron users and 1032 antimuscarinic users. Base-
line characteristics were generally well balanced
(Table 1), although the SMD for age remained above
0.1 (SMD= 0.1124), as well as the SMD for previous use
of an OAB medication during the pre‐index period
(SMD= 0.4142). Patient attrition is presented in Figure 1.

3.1 | Costs

Among matched cohorts, the largest contributor to all‐
cause health care costs PPPM was outpatient costs,
followed by inpatient costs, and then pharmacy costs
(Table 2). The mean and median total health care costs
PPPM were higher among mirabegron users (mean:
$6010; median: $1581) than antimuscarinic users
(mean: $5515; median: $1197). The median difference
in total health care costs PPPM was $308 (95% CL:
$178−$470) more among mirabegron users, a differ-
ence which was statistically significant. The largest
median difference was observed for pharmacy costs,
which was statistically significantly higher ($218 [95%
CL: $169−$263]) among mirabegron users versus
antimuscarinic users. There were no differences in
inpatient and outpatient costs between groups. The
trends observed for OAB‐related costs mirrored those
for total health care costs (Table 2).

3.2 | Encounters

Regarding all‐cause medical encounters, the largest
median difference observed was for pharmacy claims,
estimated at 0.25 more claims PPPM among mirabe-
gron users (95% CL: 0.0−0.5; Table 2) but not
statistically significant. Trends in number of OAB‐
related medical encounters were similar to those
observed for all‐cause medical encounters (Table 2).
Median differences in OAB‐related medical encounters
PPPM were not statistically significant between
groups. When health care costs and encounters were
calculated from index date to time of index treatment
discontinuation (instead of through end of follow‐up),
the observed trends were unchanged (Supporting
Information: Table 1).

3.3 | Treatment persistence

The median time to treatment discontinuation
(Figure 2) was nonstatistically significantly higher
among mirabegron users (103 days; 95% CI: 30−360)
versus antimuscarinic users (90 days; 95% CI: 30−326).
A higher percentage of mirabegron users were persist-
ent to therapy versus antimuscarinic users at all time
points evaluated (90, 180, and 365 days; Table 3).
Extending the allowable gap in treatment to 60 days
did not change the findings (Supporting Information:
Table 2).
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3.4 | Treatment adherence

Treatment adherence was higher among mirabegron
users compared to matched antimuscarinic users
(Table 3), although mirabegron users had a longer
average follow‐up time. The proportion of patients
adherent to treatment (i.e., proportion with PDC ≥ 0.80)
was 57.8% among mirabegron users and 49.9% among
antimuscarinic users at 90 days (p< 0.01), and 39.1%
among mirabegron users and 33.8% among antimuscari-
nic users at 365 days (p= 0.04). However, no differences
were noted in PDC between the matched groups across
all time points considered (90, 180, and 365 days) when
adherence was assessed over time on treatment (Support-
ing Information: Table 2).

4 | DISCUSSION

In this retrospective study, a large, US claims data set was
used to assess differences in health care spending and to
characterize treatment‐taking behaviors among frail
older patients with OAB who were newly treated with
either mirabegron or antimuscarinics. To our knowledge,
this is the first study to assess these outcomes among frail
older adults with OAB.

New users of mirabegron had higher health care costs
than new users of antimuscarinics. This difference was
driven by medication costs rather than the number of
claims, and no unexpected differences in terms of
medical encounters were noted among frail patients
taking mirabegron compared to those on antimuscari-
nics. The difference in pharmacy costs could indicate
that those who received mirabegron had broader and
more generous prescription coverage than those who
received antimuscarinics. Mirabegron users were more
(nonsignificantly) persistent than antimuscarinic users
and had higher adherence across all time points
considered. However, mirabegron users had longer
follow‐up times than antimuscarinic users, which
allowed for more observation of medication coverage.
Sensitivity analyses that considered time on treatment
versus the full follow‐up period were conducted to
examine whether PDC was a function of longer
treatment time rather than gaps in therapy. No differ-
ences in adherence were observed, which indicates that
the differences observed when PDC was considered over
time on treatment are likely not due to gaps in therapy. It
should be noted that safety‐related discontinuations
could also result in decreased costs; however, reason
for discontinuation were not available in the current
analysis and it was not possible to determine whether
they contributed to observed differences in costs.T
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Findings from the present study regarding treatment
adherence and persistence are in line with those derived
from a general OAB population. In a retrospective claims
analysis of OAB patients receiving either mirabegron or
anticholinergic therapies (including antimuscarinics),
Sussman et al. found that 44% of patients treated with
mirabegron and 31% of patients treated with antic-
holinergics adhered to their index medication during the
12‐month study period (defined as PDC ≥0.80).25 In the
present study, adherence was also higher among
mirabegron users versus antimuscarinic users, although
this could have been impacted by a longer persistence
rate among mirabegron users. Furthermore, using a
definition similar to that employed by the present study,
Sussman et al. reported that 19% of mirabegron users and
12% of anticholinergic users were persistent to therapy at

12 months. The present study found higher treatment
persistence among mirabegron users (25%) versus anti-
muscarinic users (23%) at 12 months. This suggests that
relative to a general OAB population, older, frail OAB
patients who receive mirabegron do not exhibit poorer
treatment‐taking behaviors that arise as a result of
unique safety issues or decreased treatment efficacy.
Overall, these findings are also consistent with observa-
tions that mirabegron is associated with better adherence
and persistence than antimuscarinics, given its associa-
tion with significantly fewer side effects.30,31

Findings from the present study suggest that com-
pared to a general OAB population, frail OAB patients
have higher health care costs. A study by Durden et al.
using Truven MarketScan data reported that subsequent
to PS‐matching, the mean all‐cause health care costs

FIGURE 1 Patient Attrition. [1] Index
date was defined as the first claim date of
MIRA or AMs during the ascertainment
period (January 10, 2016−September 30,
2019). [2] A gap in enrollment up to 45 days
was allowed in the pre‐index, while no gap in
enrollment was allowed in the post‐index
period. [3] First claim observed in the
identification period is for MIRA (or AM)
medication, and there is absence of MIRA
(or AM) claims in the pre‐index period. AM,
antimuscarinic; CFI, Claims‐based Frailty
Index; MIRA, mirabegron.
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TABLE 2 All‐cause and OAB‐related costs and encounters for matched cohorts

Category Statistics
Mirabegron
users (n= 516)

Antimuscarinic users
(n= 1032)

Median difference
(Mira‐AM), (95% CL)

All‐cause health care (inpatient, outpatient, and outpatient pharmacy) costsa

Total health care costs Mean (SD) $56 590 ($89 982) $48 084 ($88 142) $4881 ($2560−$7267)

Median (Q1–Q3) $25 370 ($10 866–$67 180) $19 651 ($6472–$50 198)

Min–max $213–$1239 664 $31–$1 023 475

Total health care costs (PPPM) Mean (SD) $6010 ($17 429) $5515 ($18 015) $308 ($178–$470)

Median (Q1–Q3) $1581 ($676–$3929) $1,197 ($434–$3283)

Min–max $0–$426 313 $0–$471 260

All‐cause inpatient costs

Hospitalization costs Mean (SD) $20 098 ($49 234) $17 866 ($47 660) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$17 020) $0 ($0–$15 673)

Min–max $0–$494 527 $0–$474 883

Hospitalization costs (PPPM) Mean (SD) $2134 ($14 491) $2049 ($15 037) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$422 878 $0–$468 397

All‐cause outpatient costs

Outpatient services costs Mean (SD) $27 019 ($64 510) $23 849 ($58 295) $1046 ($228–$2100)

Median (Q1–Q3) $10 365 ($3482–$30 857) $8417 ($2436–$24,283)

Min–max $0–$1 180 053 $0–$896 078

Outpatient services costs (PPPM) Mean (SD) $2869 ($8638) $2735 ($8475) $25 ($24–$68)

Median (Q1–Q3) $549 ($144–$1975) $498 ($131–$1769)

Min–max $0–$130 878 $0–$219 452

Total outpatient office costs Mean (SD) $5293 ($10 009) $4559 ($10254) $324 ($125–$548)

Median (Q1–Q3) $2412 ($522–$6115) $1495 ($411–$4649)

Min–max $0–$147 020 $0–$199 132

Total outpatient office
costs (PPPM)

Mean (SD) $562 ($1302) $523 ($1538) $11 ($0–$33)

Median (Q1–Q3) $181 ($0–$569) $145 ($0–$464)

Min–max $0–$27 539 $0–$38 485

Median (Q1–Q3) $44 ($0–$367) $0 ($0–$254)

Min–max $0–$27 265 $0–$38 485

All‐cause outpatient pharmacy costs

Prescription claim costs Mean (SD) $9473 ($13 174) $6369 ($13021) $2021 ($1665–$2583)

Median (Q1–Q3) $5974 ($2883–$11 004) $3091 ($1089–$7220)

Min–max $117–$118 706 $6–$205 579

Prescription claim costs (PPPM) Mean (SD) $1006 ($1750) $731 ($2004) $218 ($169–$263)

Median (Q1–Q3) $536 ($120–$1182) $255 ($52–$805)

Min–max $0–$33 063 $0–$77 703

(Continues)
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TABLE 2 (Continued)

Category Statistics
Mirabegron
users (n= 516)

Antimuscarinic users
(n= 1032)

Median difference
(Mira‐AM), (95% CL)

All‐cause inpatient encounters

Hospitalization encounters N (%) 213 (41.3%) 398 (38.6%) 0 (0–0)

Mean (SD) 0.547 (0.755) 0.525 (0.800)

Median (Q1–Q3) 0 (0–1) 0 (0–1)

Min–max 0–5 0–7

Hospitalization
encounters (PPPM)

Mean (SD) 0.058 (0.237) 0.060 (0.247) 0 (0–0)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–2 0–3

All‐cause outpatient services

Outpatient services encounters N (%) 511 (99.0%) 1024 (99.2%) 4 (2–7)

Mean (SD) 37.727 (29.137) 32.842 (28.569)

Median (Q1–Q3) 31.5 (16–53) 27 (12–47)

Min–max 0–139 0–349

Outpatient services
encounters (PPPM)

Mean (SD) 4.006 (3.810) 3.767 (3.755) 0 (0–0.5)

Median (Q1–Q3) 3 (1–6) 3 (1–5)

Min–max 0–27 0–30

Total outpatient office encounters N (%) 492 (95.3%) 951 (92.2%) 2 (1–4)

Mean (SD) 21.339 (21.468) 17.093 (18.482)

Median (Q1–Q3) 15 (5–31.5) 11 (3–24.5)

Min–max 0–124 0–123

Total outpatient office
encounters (PPPM)

Mean (SD) 2.266 (2.546) 1.960 (2.271) 0 (0–0)

Median (Q1–Q3) 2 (0–3) 1 (0–3)

Min–max 0–18 0–23

All‐cause outpatient pharmacy

Prescription claim encounters N (%) 516 (100%) 1032 (100%) 5 (0–9)

Mean (SD) 59.285 (41.798) 53.592 (44.029)

Median (Q1–Q3) 52 (27–80) 43 (21–72)

Min–max 1–246 1–297

Prescription claim
encounters (PPPM)

Mean (SD) 6.296 (4.746) 6.147 (5.181) 0.25 (0–0.5)

Median (Q1–Q3) 5 (3–9) 5 (3–9)

Min–max 0–43 0–116

OAB‐related health care (inpatient, outpatient, and outpatient pharmacy) costsa

Total health care costs Mean (SD) $2919 ($3421) $1205 ($2988) $1238 ($1047–$1546)

Median (Q1–Q3) $2147 ($825–$4199) $335 ($103–$1138)

Min–max $142–$35393 $2–$39044

Total health care costs (PPPM) Mean (SD) $310 ($886) $138 ($924) $37 ($0–$64)

Median (Q1–Q3) $43 ($0–$363) $0 ($0–$74)

Min–max $0–$28 913 $0–$38 719
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TABLE 2 (Continued)

Category Statistics
Mirabegron
users (n= 516)

Antimuscarinic users
(n= 1032)

Median difference
(Mira‐AM), (95% CL)

OAB‐related inpatient costs

Hospitalization costs Mean (SD) $125 ($1694) $246 ($2469) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$28 913 $0–$38 719

Hospitalization costs (PPPM) Mean (SD) $13 ($553) $28 ($839) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$28 913 $0–$38 719

OAB‐related outpatient services costs

Outpatient services costs Mean (SD) $618 ($2165) $352 ($1241) $0 ($0–$2)

Median (Q1–Q3) $109 ($0–$382) $70 ($0–$253)

Min–max $0–$32,079 $0–$17,351

Outpatient services costs (PPPM) Mean (SD) $66 ($600) $40 ($339) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$22 782 $0–$17 351

Total outpatient office costs Mean (SD) $299 ($714) $230 ($878) $0 ($0–$0)

Median (Q1–Q3) $83 ($0–$284) $0 ($0–$180)

Min–max $0–$8498 $0–$15 277

Total outpatient office
costs (PPPM)

Mean (SD) $32 ($172) $26 ($187) $0 ($0 ‐ $0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$5,042 $0–$5,957

Primary care provider outpatient
office costsb

Mean (SD) $60 ($210) $58 ($211) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$2813 $0–$3625

Primary care provider outpatient
office costs (PPPM)

Mean (SD) $6 ($52) $7 ($60) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$1911 $0 ‐ $3519

Obstetrics/gynecology outpatient
office costsc

Mean (SD) $25 ($269) $4 ($43) $0 ($0 ‐ $0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$5483 $0–$810

Obstetrics/gynecology outpatient
office costs (PPPM)

Mean (SD) $3 ($72) $0 ($13) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$4516 $0–$810

Urologist outpatient office costsd Mean (SD) $188 ($604) $141 ($816) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$143) $0 ($0–$0)

Min–max $0–$8498 $0 ‐ $15 277

Urologist outpatient office
costs (PPPM)

Mean (SD) $20 ($142) $16 ($171) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$3883 $0–$5957

(Continues)
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TABLE 2 (Continued)

Category Statistics
Mirabegron
users (n= 516)

Antimuscarinic users
(n= 1032)

Median difference
(Mira‐AM), (95% CL)

Other outpatient office costs Mean (SD) $26 ($128) $27 ($214) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$1742 $0–$5638

Other outpatient office
costs (PPPM)

Mean (SD) $3 ($29) $3 ($45) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$0) $0 ($0–$0)

Min–max $0–$752 $0–$2581

OAB‐related outpatient pharmacy costs

Prescription claim costs Mean (SD) $2176 ($1873) $607 ($1096) $1095 ($927–$1341)

Median (Q1–Q3) $1787 ($657–$3545) $158 ($38–$599)

Min–max $78–$19 159 $2–$13 150

Prescription claim costs (PPPM) Mean (SD) $231 ($344) $70 ($189) $0 ($0–$0)

Median (Q1–Q3) $0 ($0–$348) $0 ($0–$32)

Min–max $0–$4044 $0–$3985

OAB‐related inpatient encounters

Hospitalization encounters N (%) 3 (0.6%) 15 (1.5%) 0 (0–0)

Mean (SD) 0.006 (0.076) 0.015 (0.120)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–1 0–1

Hospitalization
encounters (PPPM)

Mean (SD) 0.001 (0.025) 0.002 (0.041) 0 (0–0)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–1 0–1

OAB‐related outpatient services

Outpatient services encounters N (%) 319 (61.8%) 556 (53.9%) 0 (0–0)

Mean (SD) 1.787 (2.459) 1.359 (2.273)

Median (Q1–Q3) 1 (0–3) 1 (0–2)

Min–max 0–17 0–31

Outpatient services
encounters (PPPM)

Mean (SD) 0.190 (0.515) 0.156 (0.482) 0 (0–0)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–7 0–15

OAB‐related outpatient services

Total outpatient office encounters N (%) 291 (56.4%) 463 (44.9%) 0 (0–0)

Mean (SD) 1.463 (2.140) 1.080 (2.080)

Median (Q1–Q3) 1 (0–2) 0 (0–1)

Min–max 0–17 0–31

Total outpatient office
encounters (PPPM)

Mean (SD) 0.155 (0.452) 0.124 (0.434) 0 (0–0)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–7 0–15
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TABLE 2 (Continued)

Category Statistics
Mirabegron
users (n= 516)

Antimuscarinic users
(n= 1032)

Median difference
(Mira‐AM), (95% CL)

Primary care provider outpatient
office encountersb

N (%) 112 (21.7%) 253 (24.5%) 0 (0–0)

Mean (SD) 0.395 (1.064) 0.420 (0.937)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–11 0–8

Primary care provider outpatient
office encounters (PPPM)

Mean (SD) 0.042 (0.243) 0.048 (0.230) 0 (0–0)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–6 0–3

OAB‐related outpatient services

Obstetrics/gynecology outpatient
office encountersc

N (%) 19 (3.7%) 16 (1.6%) 0 (0–0)

Mean (SD) 0.089 (0.665) 0.026 (0.299)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–11 0–8

Obstetrics/gynecology outpatient
office encounters (PPPM)

Mean (SD) 0.009 (0.131) 0.003 (0.062) 0 (0–0)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–5 0–2

Urologist outpatient office
encountersd

N (%) 175 (33.9%) 195 (18.9%) 0 (0–0)

Mean (SD) 0.808 (1.526) 0.449 (1.255)

Median (Q1–Q3) 0 (0–1) 0 (0–0)

Min–max 0–9 0–13

Urologist outpatient office
encounters (PPPM)

Mean (SD) 0.086 (0.317) 0.051 (0.251) 0 (0–0)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–4 0–4

OAB‐related outpatient services

Other outpatient office
encounters

N (%) 49 (9.5%) 79 (7.7%) 0 (0–0)

Mean (SD) 0.171 (0.701) 0.186 (1.272)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–10 0–30

Other outpatient office
encounters (PPPM)

Mean (SD) 0.018 (0.156) 0.021 (0.263) 0 (0–0)

Median (Q1–Q3) 0 (0–0) 0 (0–0)

Min–max 0–4 0–15

OAB‐related outpatient pharmacy

Prescription claim encounters N (%) 516 (100%) 1032 (100%) 1 (0–1)

Mean (SD) 5.355 (4.703) 4.176 (3.938)

Median (Q1–Q3) 4 (2–8) 3 (1–6)

Min–max 1–28 1–28

(Continues)
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PPPM among a general population of patients with
OAB were estimated at $1625 (SD: $4293; estimates in
2013 United Stated Dollars).32 In the present study,
costs were estimated to be $6010 ($17 429) in the
matched mirabegron group, and $5515 ($18 015) in the
matched antimuscarinic group; higher costs were
driven by pharmacy costs. Both studies overlap in
terms of study population; whereas the present study
includes only patients from the MarketScan Medicare
Supplemental database, Durden et al. includes patients
from both the MarketScan commercial and Medicare
Supplemental databases. Considering Medicare reim-
bursement rates for health care are generally lower
than those seen with Commercial coverage, the
magnitude of the difference between the findings
observed in the present study versus those observed
in Durden et al. is possibly in part attributable to
differences in the study populations (general OAB vs.
older frail OAB).

This study used Medicare Supplemental data,
which is limited to adults who have commercial
insurance. Therefore, the results of this study may
limit the generalizability to that population. Other
limitations include those that are inherent to adminis-
trative claims data: dispensation of medication does
not indicate whether the medication was actually
taken, ascertainment of conditions and treatments rely
on administrative codes, which are subject to coding
error, and data on subjects before enrollment is
unavailable. Additionally, it is not possible to adjust
for the generosity of drug benefit, as the specifics
related to plan benefits are not contained in the
database. Therefore, it is possible that patients who
received mirabegron had a more generous drug benefit
that extended to other prescription drugs.

While administrative claims data provides robust
information regarding health care costs, encounters, and
treatment patterns, it does not fully capture OAB‐related
costs not covered by insurance (e.g., containment
products) or clinical characteristics beyond diagnoses
and treatment. In the current study, specific disease
characteristics that may guide physicians to choose
mirabegron over antimuscarinics cannot be ascertained.
Other clinically relevant outcomes, including the specific
reasons for OAB treatment discontinuation and treat-
ment efficacy, as well as the use of non‐pharmacologic
OAB treatments, are also not captured in these data.

TABLE 2 (Continued)

Category Statistics
Mirabegron
users (n= 516)

Antimuscarinic users
(n= 1032)

Median difference
(Mira‐AM), (95% CL)

Prescription claim
encounters (PPPM)

Mean (SD) 0.569 (0.709) 0.479 (0.682) 0 (0–0)

Median (Q1–Q3) 0 (0–1) 0 (0–1)

Min–max 0–5 0–9

Note: 95% CL for the median are distribution‐free confidence limits of median; Median differences were derived using the CIPCTLDF option on PROC
UNIVARIATE statement in SAS.

Abbreviations: CL, confidence limit; SD, standard deviation; Q1, 25th percentile; Q3, 75th percentile; min, minimum; max, maximum; PPPM, per patient per
month.
aTotal inpatient and outpatient costs include inpatient admission, outpatient service and outpatient pharmacy costs.
bPrimary care provider includes the following physician specialties: Family Practice, Internal Medicine, MultiSpecialty Physician Group, and Medical Doctor.
cObstetrics/gynecology includes the following specialties: OBGY.
dUrologist includes the following specialties: Urology.

Notes: 95% CI for the median are distribution‐free confidence intervals for the median.

FIGURE 2 Kaplan−Meier plots of persistence by index
medication for matched cohorts (with number of patients with
index medication). Abbreviations: AM, antimuscarinic; MIRA,
mirabegron.
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Instead, this study provides a broad overview of
treatment‐taking behavior and health care costs among
frail, older adults with OAB.

It should be noted that we considered all antimus-
carinics in one treatment category; however, there is

evidence that differences exist in persistence amongst
oxybutynin and the newer generation antimuscarinics
(e.g., tolterodine, solifenacin).33,34 Finally, the 1‐year
follow‐up time does not allow for the assessment of long‐
term costs and outcomes, including the advancement to

TABLE 3 Persistence and adherence
(PDC) for matched cohorts

Persistence
Kaplan−Meier estimates
(95% CLs)

Mirabegron
users (n= 516)

Antimuscarinic
users (n= 1032)

90 days 52.0% (47.5−56.3) 47.7% (44.5−50.9)

180 days 40.2% (35.7−44.6) 34.8% (31.7−38.0)

365 days 24.6% (20.6−28.8) 23.0% (20.0−26.1)

Adherence (PDC)

PDC through 90 days

Mean (SD) 0.763 (0.279) 0.701 (0.312)

Median (Q1−Q3) 0.925 (0.515−1.000) 0.789 (0.333−1.000)

Min−max 0.022−1.000 0.011−1.000

Median difference (Mira‐AM),
(95%CI)

0.000 (0.000−0.000)

PDC through 180 days

Mean (SD) 0.664 (0.322) 0.601 (0.340)

Median (Q1−Q3) 0.753 (0.333−0.994) 0.656 (0.246−0.967)

Min−max 0.022−1.000 0.006−1.000

Median difference (Mira‐AM),
(95% CI)

0.011 (0.000−0.046)

PDC through 365 days

Mean (SD) 0.589 (0.343) 0.535 (0.355)

Median (Q1−Q3) 0.652 (0.247−0.935) 0.507 (0.173−0.921)

Min−max 0.019−1.000 0.003−1.000

Median difference (Mira‐AM),
(95%CI)

0.009 (0.000−0.049)

PDC ≥ 0.80

Through 90 days 298 (57.8%) 515 (49.9%)

Difference (95% CI) 7.85% (2.61%−13.09%)

p Value* 0.0036

Through 180 days 247 (47.9%) 415 (40.2%)

Difference (95% CI) 7.66% (2.41%−12.90%)

p Value* 0.0046

Through 365 days 202 (39.1%) 349 (33.8%)

Difference (95% CI) 5.33% (0.22%−10.43%)

p Value* 0.0426

Note: 95% CI for the median are distribution‐free confidence intervals for the median. p Value was derived
from Fisher's Exact Test.

Abbreviations: KM, Kaplan−Meier estimate; NE, not estimated; PDC (proportion of days covered); Q1,
25th percentile; Q3, 75th percentile; 95% CL, 95% confidence limits.
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more aggressive treatments, the occurrence of a prescrib-
ing cascade, and the implications of anticholinergic
burden.35,36

5 | CONCLUSIONS

This study provides evidence regarding treatment‐
taking behaviors and all‐cause medical costs and
encounters among a population of frail older adults
with OAB. There were no differences in number of
encounters between treatment groups. Costs were
higher among those who started mirabegron, which
was driven by differences in costs specific to pharmacy
claims. Incident mirabegron use was associated with
potential improvements in treatment‐taking behaviors,
particularly with respect to treatment adherence,
versus those initiating antimuscarinics.
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