
EURURO-7231; No. of Pages 11
Platinum Priority – Incontinence
Editorial by XXX on pp. x–y of this issue

Persistence and Adherence with Mirabegron versus

Antimuscarinic Agents in Patients with Overactive Bladder:

A Retrospective Observational Study in UK Clinical Practice

Christopher R. Chapple a,*, Jameel Nazir b, Zalmai Hakimi c, Sally Bowditch b, Francis Fatoye d,
Florent Guelfucci e, Amine Khemiri f, Emad Siddiqui b, Adrian Wagg g

a Department of Urology, Royal Hallamshire Hospital, Sheffield Teaching Hospitals, Sheffield, UK; b Astellas Pharma Europe Ltd., Astellas Medical Affairs,

EMEA, HEOR, Chertsey, UK; c Astellas Pharma Europe B.V., Astellas Medical Affairs, Global, HEOR, Leiden, Netherlands; d Department of Health Professions,

Manchester Metropolitan University, Manchester, UK; e Creativ-Ceutical, Paris, France; f Creativ-Ceutical SARL, Les Berges du lac, Tunisia; g Department of

Medicine, University of Alberta, Edmonton, Alberta, Canada

E U R O P E A N U R O L O G Y X X X ( 2 0 1 7 ) X X X – X X X

ava i lable at www.sc iencedirect .com

journa l homepage: www.europea nurology.com

Article info

Article history:

Accepted January 20, 2017

Associate Editor:
Christian Gratzke

Keywords:

Adherence

Antimuscarinics

Mirabegron

Observational

Overactive bladder

Persistence

Abstract

Background: Persistence with antimuscarinic therapy in overactive bladder (OAB) is poor, but
may be different for mirabegron, a b3-adrenoceptor agonist with a different adverse event
profile.
Objective: To compare persistence and adherence with mirabegron versus tolterodine ex-
tended release (ER) and other antimuscarinics in routine clinical practice over a 12-mo period.
Design, setting, and participants: Retrospective, longitudinal, observational study of anon-
ymised data from the UK Clinical Practice Research Datalink GOLD database. Eligibility: age
�18 yr, �1 prescription for target OAB drug (between May 1, 2013 and June 29, 2014), and 12-
mo continuous enrolment before and after the index prescription date.
Interventions: Mirabegron, darifenacin, fesoterodine, flavoxate, oxybutynin ER or immediate-
release (IR), propiverine, solifenacin, tolterodine ER or IR, and trospium chloride.
Outcome measurements and statistical analysis: The primary endpoint was persistence (time
to discontinuation). Secondary endpoints included 12-mo persistence rates and adherence
(assessed using medication possession ratio, MPR). Cox proportional-hazards regression
models and logistic regression models adjusted for potential confounding factors were used
to compare cohorts. Analyses were repeated after 1:1 matching.
Results and limitations: The study population included 21 996 eligible patients. In the un-
matched analysis, the median time-to-discontinuation was significantly longer for mirabegron
(169 d, interquartile range [IQR] 41–not reached) compared to tolterodine ER (56 d, IQR 28–
254; adjusted hazard ratio [HR] 1.55, 95% confidence interval 1.41–1.71; p < 0.0001) and other
antimuscarinics (range 30–78 d; adjusted HR range 1.24–2.26, p < 0.0001 for all comparisons).
The 12-mo persistence rates and MPR were also significantly greater with mirabegron than
with all the antimuscarinics. Limitations include the retrospective design, use of prescription
records to estimate outcomes, and inability to capture reasons for discontinuation.
Conclusions: Persistence and adherence were statistically significantly greater with mirabe-
gron than with tolterodine ER and other antimuscarinics prescribed for OAB in the UK.
Patient summary: This study assessed persistence and adherence (or compliance) with
medications prescribed for OAB in a large UK population. We found that patients prescribed
mirabegron remained on treatment for longer and showed greater adherence than those
prescribed traditional antimuscarinics.
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1. Introduction

Overactive bladder (OAB) is a complex of lower urinary tract

storage symptoms characterised by urgency, with or

without urgency incontinence, and often accompanied by

frequency and nocturia in the absence of proven infection or

other pathology [1]. The condition is common, affecting an

estimated 12% of adults [2].

In the UK, pharmacotherapy is used to manage OAB

symptoms if lifestyle, behavioural, and conservative measures

fail [3,4]. Antimuscarinics are the mainstay of pharmacother-

apy for OAB. However, systemic blockade of muscarinic

receptors leads to common, bothersome class-related adverse

events such as dry mouth, constipation, and headache

[5]. Mirabegron, a selective b3-adrenoceptor agonist, is an

alternative treatment option with established efficacy in

patients with OAB [6–8]. Overall rates of treatment-emergent

adverse events for mirabegron are similar to those observed

for antimuscarinics [9], but the risk of dry mouth and

constipation is significantly lower for mirabegron [10].

Persistence (time from initiation to discontinuation of

therapy [11]) and adherence (extent to which a patient acts

in accordance with the prescribed interval and dose of a

dosing regimen [11]) with oral antimuscarinics are recog-

nised as among the lowest for medications used for

common chronic conditions [12] and fall rapidly after

treatment initiation [13]. Depending on the antimuscarinic

prescribed, 65–86% of patients discontinue therapy after

1 yr [14]. Real-world data, mainly from retrospective

medical claims databases, suggest that treatment persis-

tence with mirabegron may be greater than for antimus-

carinics in OAB [15–17].

The objective of this study was to compare treatment

persistence and adherence for mirabegron compared to

tolterodine extended-release (ER) over a 12-mo period,

consistent with a previous long-term comparative study

[18], and with other antimuscarinics in UK clinical practice.

Our study was based on prescription records from a large

primary and secondary care database in the UK, Clinical

Practice Research Datalink (CPRD). One other UK-specific

comparative study of persistence for mirabegron versus

antimuscarinics is ongoing, but has only been presented in

preliminary form to date [19,20]. As well as evaluating

persistence in the total study population, we also looked at

specific predefined subgroups of interest (ie, treatment-

naı̈ve, treatment experienced and elderly patients) and

applied matching to control for key baseline characteristics.

2. Patients and methods

2.1. Study design and data source

This was a retrospective, longitudinal, observational, cohort study of

patients who received a prescription for a target OAB medication in UK

clinical practice. The primary objective was to compare persistence on

treatment between mirabegron and tolterodine ER. Secondary objectives

included comparing persistence and adherence between mirabegron

and other antimuscarinics, and to describe patient characteristics that

affected persistence and adherence.
Please cite this article in press as: Chapple CR, et al. Persistence and
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Anonymised data were taken from the CPRD GOLD, a large, nationally

representative, primary care research database that collates medical

records from 674 general practices across the UK. It includes data for

approximately 4.4 million active patients (ie, alive, currently registered)

who meet database quality criteria [21].

Approval for the study protocol was obtained from the CPRD

Independent Scientific Advisory Committee (protocol 16_097R; approv-

al date July 6, 2016). The study was conducted in compliance with

national and European Union requirements ensuring the rights of

participants in noninterventional studies.

2.2. Study population

Adults aged �18 yr with at least one prescription for a target drug issued

between May 1, 2013 and June 29, 2014 (selection period) were eligible

(Supplementary Fig. 1). The selection period was based on the

availability of mirabegron (approved in Europe in January 2013) and

to allow at least 12-mo patient follow-up before analysis of the database.

The target drugs were mirabegron, darifenacin, fesoterodine, flavoxate,

oxybutynin ER or immediate-release (IR), propiverine, solifenacin,

tolterodine ER or IR, and trospium chloride. The first prescription date

for a target drug initiated during the selection period was defined as the

index date, and the drug was designated the index drug. Only patients

with a new prescription were included; patients with a prescription for

the index drug in the 12 mo before the index date were excluded.

Patients were required to have at least 12 mo of continuous enrolment in

CPRD before (pre-index period) and after (post-index period) the index

date. Prescriptions for combination therapy with two target drugs at the

index date or a 5a-reductase inhibitor (suggestive of benign prostatic

hyperplasia due to an enlarged prostate) during follow-up were not

permitted.

2.3. Endpoints

Persistence on treatment was assessed using two endpoints: median

time to discontinuation (primary endpoint) and the persistence rate at

12 mo. Adherence was also assessed using two endpoints: medication

possession ratio (MPR) at 12 mo and adherence rate at 12 mo. Definitions

of the endpoints are provided in Supplementary Table 1.

2.4. Statistical analysis

Analyses included all patients meeting the inclusion criteria. Analyses

were also stratified according to the following prespecified subcohorts at

index date: treatment-naı̈ve (no prescription for any target drug during

the pre-index period); treatment-experienced (prescription for at least

one non-index target drug during the pre-index period); and elderly

patients (�65 yr).

Time to discontinuation was calculated using Kaplan-Meier survival

analysis, and differences between cohorts were assessed via log-rank

test; hazard ratios (HRs) are reported for comparisons between

mirabegron (reference) and antimuscarinics. Patients were censored if

they reached the end of follow-up without discontinuation. Cox

proportional-hazards regression models, adjusted for potential con-

founding factors (gender, age, Charlson index, treatment status,

hypertension, polypharmacy), were used to compare cohorts (expressed

as HR and 95% confidence interval [CI]). For the primary analysis, OAB

treatment was defined as discontinued if the maximum allowable gap

duration (MAGD) was at least 1.5 times the intended duration of the

most recent prescription. Sensitivity analyses were conducted using a

MAGD ratio of 2 and fixed definitions of 30, 45, 60, and 90 d. Logistic

regression models, adjusted for potential confounding factors, were used

to compare 12-mo persistence rates between cohorts (expressed as odds

ratio [OR] and 95% CI). Proportions of persistent and adherent patients
 Adherence with Mirabegron versus Antimuscarinic Agents in
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Table 1 – Baseline characteristics

Characteristic Mirabegron
(n = 1203)

Tolterodine
ER (n = 1561)

Darifenacin
(n = 126)

Fesoterodine
(n = 1287)

Flavoxate
(n = 144)

Oxybutynin
ER (n = 1144)

Oxybutynin
IR (n = 5779)

Propiverine
(n = 95)

Solifenacin
(n = 8191)

Tolterodine
IR (n = 1523)

Trospium
chloride
(n = 943)

All patients
(N = 21 966)

Gender, n (%)

Male 293 (24) 563 (36)* 37 (29) 333 (26) 68 (47) 359 (31) 1748 (30) 22 (23) 2372 (29) 440 (29) 278 (29) 6513 (30)

Female 910 (76) 998 (64) 89 (71) 954 (74) 76 (53) 785 (69) 4031 (70) 73 (77) 5819 (71) 1083 (71) 665 (71) 15483 (70)

Age, years

Mean (SD) 64.1 (14.8) 64.6 (16.1) 63.5 (14.9) 63.3 (15.8) 64.6 (16.7) 61.6 (17.5) 63.4 (17.0) 66.3 (14.3) 63.8 (16.2) 66.4 (15.2) 66.3 (15.8) 63.94 (16.3)

Range 19.0–95.0 19.0–99.0 28.0–94.0 18.0–96.0 19.0–98.0 18.0–99.0 18.0–102.0 37.0–92.0 18.0–106.0 18.0–96.0 18.0–97.0 18.0–106.0

Age group, n (%)

<65 yr 542 (45) 685 (44) 60 (48) 623 (48) 68 (47) 596 (52) 2685 (46) 41 (43) 3816 (47) 615 (40) 372 (39) 10103 (46)

�65 yr 661 (55) 876 (56) 66 (52) 664 (52) 76 (53) 548 (48) 3094 (54) 54 (57) 4375 (53) 908 (60) 571 (61) 11893 (54)

Treatment status, n (%)

Naı̈ve 476 (40) 1150 (74)* 73 (58) 799 (62) 111 (77) 907 (79) 5233 (91) 46 (48) 7021 (86) 990 (65) 549 (58) 17355 (79)

Experienced 727 (60) 411 (26) 53 (42) 488 (38) 33 (23) 237 (21) 546 (9.4) 49 (52) 1170 (14) 533 (35) 394 (42) 4641 (21)

CCI

Mean (SD) 0.38 (0.78) 0.35 (0.78) 0.41 (0.87) 0.40 (0.88) 0.47 (0.79) 0.36 (0.78) 0.38 (0.83) 0.44 (0.92) 0.38 (0.84) 0.36 (0.77) 0.38 (0.80) 0.38 (0.82)

Range 0.0–6.0 0.0–5.0 0.0–7.0 0.0–8.0 0.0–3.0 0.0–6.0 0.0–8.0 0.0–4.0 0.0–8.0 0.0–5.0 0.0–7.0 0.0–8.0

Hypertension, n (%)

No 1021 (85) 1316 (84) 111 (88) 1070 (83) 113 (78) 979 (86) 4865 (84) 74 (78) 6844 (84) 1270 (83) 795 (84) 18458 (84)

Yes 182 (15) 245 (16) 15 (12) 217 (17) 31 (22) 165 (14) 914 (16) 21 (22) 1347 (16) 253 (17) 148 (16) 3538 (16)

Polypharmacy, n (%)

0 113 (9.4) 172 (11)* 16 (13) 120 (9.3) 15 (10) 122 (11) 630 (11) 6 (6.3) 811 (9.9) 135 (8.9) 77 (8.2) 2217 (10)

1–3 329 (27) 515 (33) 36 (29) 424 (33) 28 (19) 365 (32) 1936 (34) 24 (25) 2680 (33) 484 (32) 259 (27) 7080 (32)

4–5 218 (18) 263 (17) 22 (17) 227 (18) 17 (12) 182 (16) 1055 (18) 15 (16) 1514 (18) 262 (17) 170 (18) 3945 (18)

6–8 245 (20) 321 (21) 29 (23) 253 (20) 34 (24) 215 (19) 1031 (18) 23 (24) 1612 (20) 291 (19) 213 (23) 4267 (19)

>8 298 (25) 290 (19) 23 (18) 263 (20) 50 (35) 260 (23) 1127 (20) 27 (28) 1574 (19) 351 (23) 224 (24) 4487 (20)

CCI = Charlson comorbidity index; ER = extended release; IR = immediate release; SD = standard deviation.
* p < 0.05 versus mirabegron.

E
 U

 R
 O

 P
 E

 A
 N

 
U

 R
 O

 L
 O

 G
 Y

 
X

 X
 X

 
(

 2
 0

 1
 7

 )
 

X
 X

 X
 –

 X
 X

 X
 

3

E
U

R
U

R
O

-7
2

3
1

;
 N

o
.

 o
f

 P
a

g
e

s
 1

1

P
le

a
se

 cite
 th

is
 a

rticle
 in

 p
re

ss
 a

s:
 C

h
a

p
p

le
 C

R
,

 e
t

 a
l.

 P
e

rsiste
n

ce
 a

n
d

 A
d

h
e

re
n

ce
 w

ith
 M

ira
b

e
g

ro
n

 v
e

rsu
s

 A
n

tim
u

sca
rin

ic
 A

g
e

n
ts

 in
P

a
tie

n
ts

 w
ith

 O
v

e
ra

ctiv
e

 B
la

d
d

e
r:

 A
 R

e
tro

sp
e

ctiv
e

 O
b

se
rv

a
tio

n
a

l
 S

tu
d

y
 in

 U
K

 C
lin

ica
l

 P
ra

ctice
.

 E
u

r
 U

ro
l

 (2
0

1
7

),
 h

ttp
://d

x
.d

o
i.o

rg
/

1
0

.1
0

1
6

/j.e
u

ru
ro

.2
0

1
7

.0
1

.0
3

7

http://dx.doi.org/10.1016/j.eururo.2017.01.037
http://dx.doi.org/10.1016/j.eururo.2017.01.037


E U R O P E A N U R O L O G Y X X X ( 2 0 1 7 ) X X X – X X X4

EURURO-7231; No. of Pages 11
were compared between cohorts using Fisher’s exact test or a x2 test,

depending on the sample size.

Patients in the mirabegron cohort were randomly matched (1:1) to

patients in each of the other target drug cohorts based on sex, age (<65

or �65 yr), Charlson comorbidity index score [22,23], and treatment

status (naı̈ve or experienced) using a greedy algorithm. All analyses were

repeated in matched populations.

Analyses were performed using SAS version 9.4 (SAS Institute, Cary,

NC, USA).

3. Results

Between May 1, 2013 and June 29, 2014, 69 002 patients

with at least one prescription for a target OAB drug were

identified. A total of 47 006 (68%) patients were excluded

(Fig. 1), so 21 996 (32%) patients constituted the study

population. Solifenacin was the most commonly prescribed

drug (n = 8191, 37%), followed by oxybutynin IR (n = 5779,

26%). Other target drugs each accounted for less than 10% of

the study population, including mirabegron (5.5%). All

patients were followed for 12 mo.

Patient demographics and characteristics at baseline are

presented in Table 1. Compared to tolterodine ER, a

significantly higher proportion of patients prescribed

mirabegron were female (76% vs 64%), treatment-experi-

enced (60% vs 26%), and receiving more than eight

coexisting medications at the index date (25% vs 19%).
Fig. 1 – Patient selection flowchart. 5-ARI = 5a reductase inhibitor; ER = extend
may have had more than one reason for exclusion.

Please cite this article in press as: Chapple CR, et al. Persistence and
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3.1. Mirabegron versus tolterodine ER

3.1.1. Unmatched analysis

Persistence was statistically significantly greater with

mirabegron than with tolterodine ER (Table 2). The median

time to discontinuation with mirabegron was 169 d (inter-

quartile range [IQR] 41–not reached) compared to 56 d (IQR,

28–254) with tolterodine ER (adjusted HR 1.55, 95% CI 1.41–

1.71; p < 0.0001; Fig. 2A). Persistence at 12 mo was also

significantly greater for mirabegron (38%) than for tolter-

odine ER (20%; adjusted OR 0.48, 95% CI 0.40–0.58;

p < 0.0001). Both persistence endpoints were significantly

greater with mirabegron than with tolterodine ER in all

predefined subcohorts (treatment-naı̈ve, treatment-experi-

enced, and �65 yr; p < 0.0001 for all comparisons; Table 2).

Mean MPR was significantly greater with mirabegron than

with tolterodine ER in all patients, and in the treatment-

naı̈ve and �65-yr-old subcohorts (p < 0.0001 all compar-

isons; Table 2).

Treatment discontinuation was significantly more likely

in treatment-naı̈ve patients (p < 0.0001), whereas age, sex,

comorbidities, hypertension, and coexistent medications

did not affect persistence (Table 3).

3.1.2. Matched analysis

Matched patient baseline characteristics are presented in

Supplementary Table 2. Time to discontinuation and 12-mo
ed release; IR = immediate release; OAB = overactive bladder. *Patients
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Table 2 – Persistence and adherence: mirabegron versus tolterodine ER (unmatched analysis)

Variable All patients Treatment-naı̈ve patients Treatment-experienced patients Elderly patients

Mirabegron
(n = 1203)

Tolterodine
ER (n = 1561)

Mirabegron
(n = 476)

Tolterodine
ER (n = 1150)

Mirabegron
(n = 411)

Tolterodine
ER (n = 727)

Mirabegron
(n = 661)

Tolterodine
ER (n = 876)

Persistence

Time to discontinuation (d)

Median (IQR) 169 (41–NR) 56 (28–254) 132 (30–NR) 56 (28–168) 189 (56–NR) 120 (28–581) 202 (52–NR) 56 (28–264)

Hazard ratio (95% CI)a 1.55 (1.41–1.71) 1.66 (1.46–1.88) 1.41 (1.21–1.63) 1.70 (1.50–1.94)

p value <0.0001 <0.0001 <0.0001 <0.0001

12-mo persistence, n (%) 454 (38) 318 (20) 164 (34) 192 (17) 290 (40) 126 (31) 274 (41) 184 (21)

Difference, % (95% CI) 17 (14–21) 18 (13–23) 9 (4–15) 20 (16–25)

Odds ratio (95% CI)a 0.48 (0.40–0.58) 0.39 (0.30–0.50) 0.62 (0.48–0.81) 0.41 (0.32–0.52)

p value <0.0001 <0.0001 <0.0001 <0.0001

Adherence

Patients (n) 955 889 345 609 610 280 540 500

MPR

Mean (SD)b 0.59 (0.33) 0.51 (0.33) 0.59 (0.33) 0.48 (0.33) 0.59 (0.34) 0.60 (0.31) 0.61 (0.33) 0.53 (0.33)

p value <0.0001 <0.0001 0.98 <0.0001

Adherent patients, c n (%) 410 (43) 290 (33) 150 (43) 177 (29) 260 (43) 113 (40) 252 (47) 176 (35)

Difference, % (95% CI) 10 (6–15) 14 (8–21) 2 (-5–9) 12 (5–17)

p value <0.0001 <0.0001 0.52 0.0002

Median follow-up (d) d 525 548 500 531 546 571 515 548

CI = confidence interval; ER = extended release; IQR = interquartile range; MPR = medication possession ratio; NR = not reached; SD = standard deviation.
a Adjusted for gender, age group, treatment status, Charlson comorbidity index, hypertension, and polypharmacy at index date.
b MPRs ranged from 0 (no adherence) to 1 (perfect adherence).
c Patients considered to be adherent when MPR � 0.8.
d Patients who did not discontinue treatment 12 mo after initiation.
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Fig. 2 – Time to discontinuation for mirabegron versus (A) tolterodine ER and (B) other antimuscarinics. ER = extended release; IR = immediate release.
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persistence were statistically significantly greater with

mirabegron than with tolterodine ER in all patients, as well

as in all three predefined subcohorts (p < 0.0001 all compar-

isons; Supplementary Table 3). Mean MPR was significantly

higher with mirabegron than with tolterodine ER in all

patients (0.60 vs 0.55; p = 0.03), and in the treatment-naı̈ve

subcohort (0.59 vs 0.49; p = 0.004; Supplementary Table 3).

3.1.3. Sensitivity analysis

Sensitivity analyses around the MAGD yielded findings

similar to the base-case analysis (Supplementary Table 4).

3.2. Mirabegron versus other antimuscarinics

3.2.1. Unmatched analysis

Persistence was statistically significantly better with

mirabegron than with each of the other antimuscarinics

(Table 4). The median time to discontinuation was

significantly longer with mirabegron (169 d) than with

other antimuscarinics (range 30–78 d), with the adjusted
Please cite this article in press as: Chapple CR, et al. Persistence and
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HR ranging from 1.24 to 2.26 (p < 0.0001 all comparisons;

Fig. 2B). Persistence at 12 mo was also significantly

greater with mirabegron (38%) than with other anti-

muscarinics (range 8.3–25%; p < 0.0001 for all agents,

except p = 0.002 for oxybutynin IR). Mirabegron statisti-

cally significantly increased both persistence endpoints

compared to each of the other antimuscarinics in all

predefined subcohorts, with the exception of propiverine

in treatment-experienced patients (Supplementary

Tables 5–13). The mean MPR was statistically significant-

ly greater with mirabegron (0.59) than with other

antimuscarinics in all patients (range 0.41–0.53; p values

0.01 to <0.0001; Table 4) and in treatment-naı̈ve patients

(range 0.39–0.51; p values 0.02 to <0.0001; Supplemen-

tary Tables 5–13).

Treatment discontinuation was significantly more likely

in women (p = 0.0075), in patients with more comorbidities

(p = 0.0006), patients aged <65 yr (p < 0.0001), treatment-

naive patients (p < 0.0001), and patients receiving two or

more other medications (Table 3).
 Adherence with Mirabegron versus Antimuscarinic Agents in
tudy in UK Clinical Practice. Eur Urol (2017), http://dx.doi.org/
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Table 3 – Persistence (time to discontinuation): multivariate Cox regression model (unmatched analysis)

Covariates a HR (95% CI)b p value

Mirabegron versus tolterodine ER

Index drug Mirabegron (reference) – –

Tolterodine ER 1.55 (1.41–1.71) <0.0001

Gender Male (reference) – –

Female 0.96 (0.88–1.06) 0.44

Age in years <65 yr (reference) – –

�65 yr 0.95 (0.87–1.04) 0.29

CCI score 0.95 (0.90–1.01) 0.09

Treatment status Naı̈ve (reference) – –

Experienced 0.74 (0.68–0.82) <0.0001

Hypertension No (reference) – –

Yes 0.90 (0.80–1.02) 0.10

Polypharmacy a 0 (reference) – –

1 0.98 (0.89–1.08) 0.67

2 0.78 (0.61–0.98) 0.04

3 0.66 (0.48–0.90) 0.01

4 0.88 (0.61–1.27) 0.49

Mirabegron versus antimuscarinics

Index drug Mirabegron (reference) – –

Darifenacin 1.77 (1.45–2.16) <0.0001

Fesoterodine 1.38 (1.26–1.51) <0.0001

Flavoxate 2.27 (1.89–2.72) <0.0001

Oxybutynin ER 1.46 (1.33–1.60) <0.0001

Oxybutynin IR 1.90 (1.76–2.05) <0.0001

Propiverine 1.66 (1.31–2.10) <0.0001

Solifenacin 1.24 (1.15–1.34) <0.0001

Tolterodine IR 1.59 (1.46–1.74) <0.0001

Trospium chloride 1.58 (1.43–1.74) <0.0001

Gender Male (reference) – –

Female 1.05 (0.90–1.16) 0.0075

Age <65 years (reference) – –

�65 years 0.94 (0.86–1.09) <0.0001

CCI score 0.97 (0.89–1.03) 0.0006

Treatment status Naı̈ve (reference) – –

Experienced 0.69 (0.67–0.72) <0.0001

Hypertension No (reference) – –

Yes 0.92 (0.89–0.96) 0.15

Polypharmacy b 0 (reference) – –

1 1.03 (0.10–1.06) 0.0643

2 0.87 (0.80–0.94) 0.0003

3 0.81 (0.74–0.89) <0.0001

4 0.79 (0.69–0.89) 0.0004

CCI = Charlson comorbidity index; CI = confidence interval; ER = extended release; HR = hazard ratio; IR = immediate release.
a HRs compared with reference variables for each covariate; HR > 1 indicates an increased likelihood of discontinuation with the test variable versus the

reference variable.
b Number of unique prescription drugs at the index date.

E U R O P E A N U R O L O G Y X X X ( 2 0 1 7 ) X X X – X X X 7

EURURO-7231; No. of Pages 11
3.2.2. Matched analysis

Matching was successful for seven of the nine comparator

antimuscarinics; propiverine and darifenacin were not

considered because of small sample sizes. Persistence and

adherence outcomes for the matched comparisons are

presented in Supplementary Tables 6–9 and 11–13.

The median time to discontinuation (adjusted HR range

1.31–2.31; p < 0.0001 all comparisons) and 12-mo persis-

tence rates (adjusted OR range 0.18–0.71; p � 0.0001 all

comparisons) were statistically significantly greater with

mirabegron than with other antimuscarinics in all patients.

An increase in both persistence endpoints was also evident

for mirabegron compared to other antimuscarinics in the

three predefined patient subcohorts (p values 0.04 to

<0.0001), except for 12-mo persistence versus solifenacin

in matched analysis of treatment-experienced patients. The
Please cite this article in press as: Chapple CR, et al. Persistence and
Patients with Overactive Bladder: A Retrospective Observational S
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mean MPR was significantly greater with mirabegron than

with other antimuscarinics, except for solifenacin, in all

patients (p values 0.03 to <0.0001), and in treatment-naı̈ve

subcohorts, except for flavoxate (p values 0.02 to <0.0001).

4. Discussion

In this study, patients prescribed mirabegron were signifi-

cantly more likely to continue treatment in the long term

compared to those prescribed tolterodine ER, with 12-mo

persistence rates of 38% and 20% and median times to

discontinuation of 169 and 56 d, respectively. Persistence

was also significantly greater with mirabegron than with

each of the other comparator antimuscarinics, including the

two most commonly prescribed antimuscarinic agents in

this large UK population, oxybutynin IR and solifenacin.
 Adherence with Mirabegron versus Antimuscarinic Agents in
tudy in UK Clinical Practice. Eur Urol (2017), http://dx.doi.org/
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Table 4 – Persistence and adherence: mirabegron versus antimuscarinic agents other than tolterodine ER in all patients (unmatched analysis)

Variable Mirabegron
(n = 1203)

Darifenacin
(n = 126)

Fesoterodine
(n = 1287)

Flavoxate
(n = 144)

Oxybutynin
ER (n = 1144)

Oxybutynin
IR (n = 5779)

Propiverine
(n = 95)

Solifenacin
(n = 8191)

Tolterodine
IR (n = 1523)

Trospium
chloride
(n = 943)

Persistence

Time to discontinuation (d)

Median (IQR) 169 (41–NR) 56 (28–179) 78 (28–353) 30 (30–64) 60 (30–208) 35 (28–108) 56 (28–258) 67 (30–366) 56 (28–285) 60 (28–237)

Hazard ratio (95% CI) a – 1.76 (1.44–2 .15) 1.37 (1.25–1.51) 2.26 (1.88–2.71) 1.46 (1.32–1.60) 1.90 (1.76–2.05) 1.66 (1.31–2.09) 1.24 (1.15–1.34) 1.59 (1.45–1.74) 1.57 (1.43–1.74)

p value – <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001

12-mo persistence, n (%) 454 (38) 20 (16) 309 (24) 12 (8.3) 197 (17) 719 (12) 20 (21) 2028 (25) 313 (21) 180 (19)

Difference, % (95% CI) – 22 (15–29) 14 (10–17) 30 (24–35) 21 (17–24) 25 (23–28) 17 (8–25) 13 (10–16) 17 (14–21) 19 (15–22)

Odds ratio (95% CI)a – 0.35 (0.21–0.57) 0.60 (0.50–0.72) 0.19 (0.10–0.34) 0.45 (0.37–0.54) 0.33 (0.28–0.38) 0.45 (0.27–0.75) 0.74 (0.65–0.85) 0.48 (0.40–0.57) 0.42 (0.34–0.51)

p value – <0.0001 <0.0001 <0.0001 <0.0001 0.002 <0.0001 <0.0001 <0.0001 <0.0001

Adherence

Patients (n) 955 73 822 46 651 2775 55 5208 909 591

MPR

Mean (SD)b 0.59 (0.33) 0.46 (0.34) 0.53 (0.33) 0.44 (0.32) 0.49 (0.32) 0.41 (0.32) 0.51 (0.32) 0.53 (0.34) 0.50 (0.34) 0.48 (0.33)

p value – 0.002 0.001 0.004 <0.0001 <0.0001 0.07 <0.0001 <0.0001 <0.0001

Adherent patients,c n (%) 410 (43) 21 (29) 286 (35) 11 (24) 202 (31) 621 (22) 14 (25) 1846 (35) 291 (32) 169 (29)

Difference, % (95% CI) – 14 (3–25) 8 (4–13) 19 (6–32) 12 (7–17) 21 (17–24) 18 (6–30) 8 (4–11) 11 (7–15) 14 (10–19)

p value – 0.02 0.0005 0.01 <0.0001 <0.0001 0.01 <0.0001 <0.0001 <0.0001

Median follow-up (d) d 525 514 551 627 559 548 575 562 533 562

CI = confidence interval; ER = extended release; IQR = interquartile range; IR = immediate release; MPR = medication possession ratio; NR = not reached; SD = standard deviation.
a Adjusted for gender, age group, treatment status, Charlson comorbidity index, hypertension, and polypharmacy at the index date.
b MPRs ranged from 0 (no adherence) to 1 (perfect adherence).
c Patients considered to be adherent when MPR �0.8.
d Patients who did not discontinue treatment 12 mo after initiation.
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Improvements with mirabegron were maintained in pre-

defined subcohorts of treatment-naı̈ve, treatment-experi-

enced, and older patients, as well as after matching to

controls for potentially confounding differences in baseline

characteristics. The findings of a sensitivity analysis that

tested assumptions around the date of discontinuation

were similar to those of the base-case analysis. Adherence,

assessed in terms of MPR with a fixed denominator, was

significantly greater with mirabegron than with all anti-

muscarinics in the overall study population, although these

benefits appeared to be limited mainly to treatment-naı̈ve

patients in both matched and unmatched analyses. Overall,

our findings suggest that persistence and adherence with

mirabegron are statistically superior to those with other

antimuscarinics in a large UK primary care population. The

clinical significance of increased adherence has been

highlighted recently in a prospective study showing that

women who adhered to OAB medication had significantly

greater improvements in urinary symptoms than non-

adherent women did [24].

Our observations are consistent with other recent real-

world studies comparing mirabegron to antimuscarinic

agents under different health care systems in the US, Japan,

and Canada, which reported significantly better persistence

with mirabegron [15–17]. In the North American studies,

both of which were based on retrospective claims data, the

relative risk of discontinuation with mirabegron versus

tolterodine ER was similar to the present study (HR: Canada,

1.44; USA, 1.64; UK, 1.56) [15,16]. Persistence with

mirabegron versus tolterodine was also greater in treat-

ment-naive and treatment-experienced cohorts in both

studies [15,16], as in the present study. The smaller

Japanese study, based on medical records, reported a

significantly improved 12-mo persistence rate with mir-

abegron compared to tolterodine (38% vs 20%) [17], as in the

present study (38% vs 20%). In addition, two noncompara-

tive studies of persistence with mirabegron in UK popula-

tions have recently been reported [25,26], but cannot be

directly compared with our study because of a shorter

duration of follow-up in one study (6 mo) [25] and many

patients (37%) received mirabegron in combination with

antimuscarinics in the other [26].

In our study, discontinuation of antimuscarinics was less

common among men than among women and generally

occurred within 1–3 mo, compared to a median of 5.6 mo

with mirabegron. We were unable to examine the reasons

for discontinuation in our study as these data are not

contained within the CPRD database. However, data from a

large US survey (>5000 respondents) suggested that the

most common reasons for discontinuation of antimuscari-

nics were treatment not working as expected, switching to a

new medication, coping without medication, and side

effects [27]. Other reasons described in the literature

included inadequate patient counselling resulting in

unrealistic patient expectations [28], cost [27,29,30],

unwillingness to take long-term treatment [27], and

proactive treatment holidays, all of which may have

occurred in our study. It is conceivable that the initial

separation of the Kaplan-Meier curves (Fig. 2) is attributable
Please cite this article in press as: Chapple CR, et al. Persistence and
Patients with Overactive Bladder: A Retrospective Observational S
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to differences between mirabegron and antimuscarinics in

the occurrence of bothersome anticholinergic side effects,

notably dry mouth, [9,10]. The time to onset of adverse

events with antimuscarinics is approximately 1 wk [31] and

fits with this early difference between groups. The gradient

of the curves was generally comparable after 3 mo,

suggesting that reasons for later discontinuations may

have been common to both drug classes. Further efforts are

needed to better understand the reasons for discontinua-

tion of OAB medications and how to support patients so that

they achieve long-term compliance.

This study has many design strengths including a large

population from the CPRD database that is broadly

representative of the UK general population [21] and the

use of matching to control for baseline imbalances, notably

the proportion of treatment-experienced patients, which

was greater in the mirabegron cohort at baseline. The

unmatched analysis was used as the primary analysis

because, after applying the stringent inclusion/exclusion

criteria, it was uncertain if there would be adequate patient

numbers for matching. The main study limitations are its

retrospective design and the use of prescription-event rather

than patient-derived data (eg, patient diaries) to estimate

outcomes. Although patients with <12-mo follow-up after

treatment initiation were excluded (n = 6078; Fig. 1) to

support the assessment of all study objectives and end-

points, these patients could have theoretically been included

in the analysis of time to discontinuation. The inability to

capture reasons for discontinuation of treatment, as well as

any potential health benefits resulting from increased

persistence in terms of symptom severity and health-related

quality of life (HRQoL), were other limitations of this study. It

should also be noted that there was variation in the

prescribing of mirabegron relative to tolterodine ER in the

early months of the study selection period (Supplementary

Fig. 2), possibly because of the UK launch of mirabegron

(February 2013) and the release of updated treatment

guidelines to include mirabegron [32]. The relatively later

availability of mirabegron and its positioning within UK

guidelines [32] may also have contributed to the higher

proportion of treatment-experienced patients in this group.

Analyses of health care resource use and associated costs

from the present study will be reported separately. Large

prospective observational studies of mirabegron are ongo-

ing in the USA (PERSPECTIVE; https://clinicaltrials.gov/ct2/

show/NCT02386072) and Europe (BELIEVE; https://

clinicaltrials.gov/ct2/show/NCT02320773), which include

persistence and HRQoL outcomes in a real-life setting. These

studies may help to better understand the benefits of

improved treatment persistence, reasons for discontinua-

tion, and why men in our study were less likely to

discontinue treatment than women.

5. Conclusions

Patients receiving mirabegron remain on treatment for

significantly longer and have significantly better 12-mo

persistence and adherence rates compared to tolterodine ER

and other antimuscarinics commonly prescribed for OAB in
 Adherence with Mirabegron versus Antimuscarinic Agents in
tudy in UK Clinical Practice. Eur Urol (2017), http://dx.doi.org/
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the UK. Mirabegron provides an alternative treatment

option for OAB with the potential to increase treatment

persistence. This is an important consideration for clinicians

when managing chronic conditions, as well as for payers

when considering the economic implications of available

treatments for OAB.
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