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Aims: To assess the efficacy and safety of mirabegron 50mg once daily compared with placebo and the active control,
tolterodine extended-release (ER) 4mg once daily, in patients with symptoms of overactive bladder (OAB) in Taiwan,
Korea, China, and India. Methods: A 12-week multinational, randomized, double-blind, parallel-group placebo- and
active-controlled trial. The primary efficacy endpoint was change from baseline to final visit in mean number of
micturitions/24 hr. Secondary endpoints were: mean number of urgency episodes, incontinence episodes and urge
incontinence episodes/24hr, mean number of nocturia episodes per night, mean volume voided per micturition, and
quality-of-life (QoL) scores as assessed by the King’s Health Questionnaire (KHQ).Results: Of 1,126 patients who were
randomized to receive double-blind study drug, 921 patients (300, 311, and 310 in the placebo, mirabegron 50mg, and
tolterodine ER 4mg groups, respectively) completed the treatment period. Demographic characteristics were similar
across treatment groups. A statistically significant improvement versus placebo in mean number of micturitions/24 hr
was seen with mirabegron 50mg at all timepoints (P< 0.05) as well as final visit (�0.57 with 95% confidence intervals
[CIs] of [�1.04, �0.09], P¼ 0.019). There was no significant difference between treatment groups in improvement from
baseline to final visit in any of the secondary outcome measures except volume voided per micturition. The overall
incidence of drug-related adverse events was 17.2%, 15.8%, and 21.3%, in the placebo, mirabegron 50mg, and tolterodine
ER 4mg groups, respectively. Conclusions: Mirabegron 50mg once daily for 12 weeks was superior to placebo in
reducing the frequency ofmicturitions in patientswith symptoms of OAB in Taiwan, Korea, China, and India.Neurourol.
Urodynam. 34:685–692, 2015. # 2014 Wiley Periodicals, Inc.
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INTRODUCTION

Overactive bladder syndrome (OAB) is a syndrome charac-
terized by urinary urgency, with or without urgency urinary
incontinence, usually with frequency and nocturia.1 OAB
affects more than 400 million people worldwide2 while the
prevalence among adult men in the Asian region (India,
Indonesia, Malaysia, Pakistan, Philippines, Singapore, Korea,
Taiwan, China, HongKong, and Thailand) has been estimated at
29.9%.3

Antimuscarinics are first line pharmacotherapy for OAB.4

However, some patients have a suboptimal response to
antimuscarinics or may experience adverse effects, such as
dry mouth or constipation.5,6 Therefore, a high proportion of
patients discontinue antimuscarinic therapy, with fewer than
25% remaining on treatment at 1 year.7

b3-adrenergic receptors are known to promote urine storage
in the bladder by inducing detrusor relaxation in animal and
human bladders.8,9 In humans, the b3-adrenoceptor is the
predominant b-receptor sub-type in the urinary bladder.10 b3-
adrenoceptor agonists relax the detrusor smoothmuscle during
the bladder storage phase and increase bladder capacity.11

Mirabegron is the first b3-adrenoceptor agonist12 to have
been approved for the treatment of OAB (in Japan, the United
States, Europe, Canada, Australia, Hong Kong, and Korea).
Pooled safety data indicate that dry mouth, the chief cause of
treatment discontinuation with antimuscarinic agents, occurs
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with low incidence with mirabegron.13 In addition, random-
ized, controlled trials in Europe, Australia, North America, and
Japan,14–17 have shown thatmirabegron reduces the number of
micturitions and incontinence episodes in a 24-hr period
compared with placebo. Moreover, the magnitude of the
treatment response seen with mirabegron is similar to that
of other OAB agents.18

This phase III study has been conducted in patients with
symptoms of OAB in Asia to further evaluate the efficacy and
safety of mirabegron 50mg once daily compared with placebo.
As in the pivotal phase III trial conducted in Europe and
Australia14 the antimuscarinic, tolterodine extended-release
(ER) 4mg once daily, was included as an active control to
provide context to the results obtained for mirabegron;
however, no statistical comparisons of the mirabegron and
tolterodine ER treatment arms were performed.

MATERIALS AND METHODS

Study Design and Participants

This 12-week multinational, multicenter, randomized,
double-blind, parallel-group placebo- and active-controlled
trial (clinicaltrials.gov identifier: NCT01043666) was conducted
at 67 sites in Taiwan, Korea, China, and India. The study
population consisted of male and female outpatients who met
the legal minimum age requirement of the region (18 years in
China and India; 20 years in Korea [at the time of the study];
and Taiwan) and who had symptoms of OAB for �3 months.
The study consisted of a 2-week single-blind, placebo run-in
period, followed by a 12-week double-blind treatment period.
Following the run-in period, eligible subjects were randomized
to receive mirabegron 50mg, tolterodine ER 4mg, or placebo
orally, once daily after breakfast, for 12 weeks. Randomization
was accomplished using a computer-generated randomization
scheme (Cenduit GmbH, Allschwil, Switzerland) with stratifi-
cation by site. Study visits took place at week 2 (visit 1;
confirmation of eligibility criteria); week 0 (visit 2, end of run-in
period);weeks 4, 8, and 12 (visits 3, 4, and 5), andweek 14 (visit 6,
follow-up visit conducted by telephone or site visit 14 days after
the end of treatment). A micturition diary was completed over
the 3-day period prior to visits 2, 3, 4, and 5. The study initiation
date (date of first screening) was December 21, 2009, and the
study completion date (date of last evaluation) was September
16, 2011.

Inclusion criteria included: (1) symptoms of OAB for at least
12weeks before initiation of the run-in period; (2) an average of
�8 micturitions/24hr; and (3) an average of �1 episode of
urgency or urgency incontinence/24 hr, during a 3-day mictu-
rition diary period. Key exclusion criteria were: (1) stress
urinary incontinence as a predominant symptom at screening;
(2) urinary tract infection, urinary stone, interstitial cystitis, or a
history of recurrent urinary tract infection; (3) confirmed post-
void residual (PVR) volume of�100ml or a clinically significant
lower urinary tract obstructive disease; (4) an average total
daily urine volume >3000ml (as recorded in a 3-day voiding
diary period); (5) uncontrolled hypertension (sitting systolic
blood pressure �180mmHg or diastolic blood pressure �110
mmHg); (6) pulse rate �110 beats per minute (bpm) or
<50bpm; and (7) subject has indwelling catheter or practices
intermittent self-catheterization.

The study was approved by the institutional review board of
each study site and conducted in accordance with the ethical
principles that have their origin in the Declaration of Helsinki,
Good Clinical Practice, International Conference on Harmoni-
sation guidelines, and all applicable laws and regulations.

Efficacy Outcome Measures

The primary efficacy endpoint was change from baseline to
final visit in mean number of micturitions/24hr. (This was
selected as the primary endpoint in accordance with European
Medicines Agency and Food and Drug Administration guide-
lines for OAB trials and following consultation with individual
health authorities; note also that this was the same primary
efficacy endpoint as in an earlier Phase III Japanese study.17)
Secondary efficacy endpoints were change from baseline to
final visit in mean number of urgency episodes, urinary
incontinence episodes, urgency incontinence episodes, and
nocturia episodes/24 hr, and mean volume voided/micturition.
Change from baseline to each study visit was also measured.
Values were obtained from the patient’s 3-day micturition
diary. An additional secondary endpoint—change from base-
line to final visit in individual domains of the King’s Health
Questionnaire (KHQ)—was also included in order to assess
effects of mirabegron 50mg on quality-of-life (QoL). This
questionnaire was completed at Visit 2 (defined as baseline)
and Visit 5 (or discontinuation).

Safety Assessments

Safety assessments included reporting of adverse events
(AEs), clinical laboratory assessments, vital signs, physical
examination, electrocardiogram (ECG) findings, and measure-
ment of PVR volume. AE collection began at screening and
continued throughout the treatment period and follow-up
period. Treatment emergent AEs were defined as AEs that
started or worsened in the period from first double-blind study
drug intake until 30 days after last double-blind study drug
intake. All observed or spontaneously reported AEs were
recorded, including a description of the event, dates of onset
and end of the event, intensity, seriousness, actionwith respect
to study drug, treatment required, relationship to study drug,
and outcome of the event.

Statistical Methodology

Safety analyses were performed on the safety analysis set
(SAF)—all randomized patients who took at least one dose of
study drug. Efficacy was assessed using the full analysis set
(FAS)—SAF patients who had completed a 3-day micturition
diary at baseline and at least once post-baseline. The KHQ was
assessed in the QoL analysis set—FAS patients with sufficient
data to allow calculation of one or more domain scores, and
who had taken double-blind study drug for �14 days.
Changes in the mean number of micturitions/24hr from

baseline to final visit were analyzed using analysis of
covariance (ANCOVA), including treatment and region as fixed
factors and baseline value as covariate. The primary compari-
sonwas that of mirabegron 50mgwith placebo. Comparison of
tolterodine ER 4mgwith placebowas performed as a secondary
analysis; thus, no adjustment for multiplicity was considered.
No statistical comparisons of the mirabegron and tolterodine
ER treatment armswere performed. Comparison of the changes
in the mean number of incontinence episodes and urgency
incontinence episodes were performed by a stratified rank
ANCOVA with baseline-standardized ranks as covariates and
region as a stratum. Other secondary variables were analyzed
as for the primary variable.
A sample size of 309 patients/group provided 90% power to

demonstrate superiority of mirabegron to placebo with a two-
sided significance level of 5%. The sample size was calculated
based on the assumption of a mean number of micturitions/
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24hr of �1.18 and �2.12 in the placebo and mirabegron 50mg
groups, respectively. The SDwas assumed to be 3.6. Considering
the number of potential dropout patients, the target random-
ized number of patients was set at 345 patients per group. The
same number of patients was also set for the tolterodine group.

RESULTS

Patients Demographics and Disposition

Of 1,126 patients randomized to receive double-blind study
drug, 921 (300, 311, and 310 in the placebo, mirabegron 50mg,
and tolterodine ER 4mg groups, respectively), completed the
treatment period (Fig. 1). Of 1,126 randomized patients, 994
(88.3%), 926 (82.2%), and 1,103 (98.0%) were included in the FAS,
QoL,andSAFanalysissets,respectively. Inclusionineachanalysis
set and demographic characteristics were similar across treat-
ment groups (Table I). Approximately two-thirds of each
treatment group was female (69.7%, 67.5%, and 64.0% of the
placebo, mirabegron 50mg, and tolterodine ER 4mg groups,
respectively). In the SAF,mean treatment compliance during the
treatment period was 97.6%, 98.5%, and 97.7% in the placebo,
mirabegron 50mg, and tolterodine ER 4mg groups, respectively.

Efficacy

The mean number of micturitions/24hr decreased over time
in all treatment groups (Fig. 2). Moreover, the improvement in

mean number of micturitions/24hr seen with mirabegron
50mg was statistically significantly greater than that seen
with placebo at all timepoints (P< 0.05; Fig. 2) aswell as at final
visit (�0.57 with 95% confidence intervals [CIs] of [�1.04,
�0.09], P¼ 0.019) but that between the tolterodine ER 4mg and
placebo groups was not (P¼ 0.895).
The mirabegron 50mg group demonstrated a statistically

significant improvement from baseline in mean volume
voided/micturition as early as week 4 and further increases
(all statistically significant relative to placebo) were observed
until week 12 and at final visit (9.48 with 95% CIs of [2.41,
16.54]; P¼ 0.009; Fig. 2). The difference between the tolterodine
ER 4mg and placebo groups was not statistically significant at
any timepoint or at final visit (P¼ 0.076). The magnitude of the
increase in mean volume voided/micturition was numerically
larger in the mirabegron 50mg and tolterodine ER 4mg groups
than in the placebo group at all timepoints (Fig. 2).
Mirabegron 50mg was also associated with improvement

over time in the frequency of urgency episodes, incontinence
episodes, urgency incontinence episodes, and nocturia episodes
(Fig. 2). However, there was no significant difference between
treatment groups in the improvements from baseline to final
visit in any of these secondary outcome measures.

Quality-of-Life Outcomes

AllKHQdomainscoreswerereducedfrombaselinetofinalvisit
inall treatment groups, indicating improvement inQoL (Table II).

Fig. 1. Patient disposition. SAF, safety analysis set; FAS, full analysis set; QoL set, quality-of-life analysis set.
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In the mirabegron 50mg group, scores for all domains except
emotions, decreased by more than the minimally important
difference of five points.19 However, none of the differences
betweenthemirabegron50mgandtheplacebogroups, inchange
from baseline to final visit was statistically significant.

Safety Results

The overall incidence of treatment emergent AEs (TEAEs)
was 33.9%, 28.7%, and 34.5% in the placebo, mirabegron
50mg and tolterodine ER 4mg groups, while the overall
incidence of drug-related TEAEs was 17.2%, 15.8%, and 21.3%,
respectively (Table III). The incidence of both TEAEs and drug-
related TEAEs was lower in the mirabegron 50mg group than
in the other treatment groups but the differences were not
statistically significant. The most common TEAEs (�2% of
patients) in the mirabegron 50mg group were dry mouth
(4.9%), nasopharyngitis (2.5%), and constipation (2.2%). The
incidence of these events was similar in the placebo group.
Dry mouth occurred most frequently in the tolterodine ER
4mg group (8.1%).

The incidence of serious TEAEs was low. No drug-related
serious TEAEs were reported in the mirabegron 50mg group.
Most TEAEs were mild or moderate in severity in all treatment
groups (Table III). Therewas one death (TEAE of sudden death in
a patient in the placebo group) on day 44, 30 days after the last
administration of placebo.

TEAEs of potential QTc prolongation occurred with an
incidence of 0.8%, 0.5%, and 1.1% in the placebo, mirabegron
50mg, and tolterodine ER 4mg groups, respectively. TEAEs of
hypertension occurredwith an incidence of 0.5% and 0.8% in the
mirabegron 50mg and tolterodine ER 4mg groups, respectively
(there were no cases in the placebo group). Potential cardiac
arrhythmia occurred with an incidence of 5.5%, 3.0%, and 2.2%
in the placebo, mirabegron 50mg, and tolterodine ER 4mg
groups, respectively (Table III). Changes in laboratory param-
eterswere similar across the treatment groups.No patient in the
mirabegron 50mg group had absolute QTcF interval values
>480ms or increase in QTcF intervals >60ms. Mean change
from baseline to final visit in PVR volume was 0.6, �2.7 and
0.6ml in theplacebo,mirabegron 50mgand tolterodine ER 4mg
groups, respectively.
For both the mirabegron 50mg and tolterodine ER 4mg

groups, the adjusted mean difference from placebo (95% CIs) in
pulse rate was larger at 6 hr post-dose (1.57 [0.43, 2.71] and 2.72
[1.58, 3.87], respectively) thanupon awakening (1.12 [0.01, 2.24]
and 0.75 [�0.37, 1.87], respectively). Also, at 6 hr post-dose, the
adjusted mean difference from placebo in pulse rate was
smaller in the mirabegron 50mg group (1.57 bpm) than in the
tolterodine ER 4mg group (2.72 bpm). Adjusted mean differ-
ences fromplacebo in systolic blood pressure [SBP] and diastolic
blood pressure [DBP] upon awakening were similar in the
mirabegron 50mg and tolterodine ER 4mg groups (0.22 [�1.38,
1.82] and 0.28 [�1.33, 1.88], respectively).

TABLE I. Demographic and Baseline Characteristics (FAS; n¼ 323 in the Placebo Group, n¼ 338 in theMirabegron Group, and n¼ 333 in the Tolterodine ER
4mg Group, Except Where Shown)

Placebo Mirabegron 50mg Tolterodine ER 4mg

Sex, n (%)

Male 98 (30.3) 110 (32.5) 120 (36.0)

Female 225 (69.7) 228 (67.5) 213 (64.0)

Age, years (mean� SD) 55.3� 13.63 54.3� 14.21 53.9� 14.50

Age group, n (%)

<65 years 235 (72.8) 252 (74.6) 246 (73.9)

�65 years 88 (27.2) 86 (25.4) 87 (26.1)

Weight, kg (mean� SD) 61.37� 9.774 61.83� 10.282 61.70� 10.412

Type of incontinence, n (%)

No incontinence 131 (40.6) 147 (43.5) 139 (41.7)

Urgency incontinence 136 (42.1) 124 (36.7) 136 (40.8)

Mixed stress/urgency incontinence 56 (17.3) 67 (19.8) 58 (17.4)

Duration of OAB symptoms, months

Mean� SD 58.3� 65.51 62.2� 71.76 57.8� 62.20

Range 3–480 3–610 3–493

Previous nondrug therapy, regardless of type, n (%) 6 (1.9) 3 (0.9) 6 (1.8)

Previous drug therapy, regardless of type, n (%) 169 (52.3) 176 (52.1) 171 (51.4)

Number of:

Micturitions/24h (mean� SD) 12.59� 4.912 (n¼ 323) 12.09� 4.110 (n¼ 338) 12.13� 3.667 (n¼ 333)

Urgency episodes/24 h (mean� SD) 5.58� 5.342 (n¼ 323) 5.18� 4.579 (n¼ 337) 5.39� 4.295 (n¼ 333)

Incontinence episodes/24 h (mean� SD) 2.35� 2.698 (n¼ 127) 2.37� 2.535 (n¼ 135) 2.25� 2.784 (n¼ 137)

Urgency incontinence episodes/24 h (mean� SD) 2.13� 2.720 (n¼ 98) 1.70� 1.579 (n¼ 108) 1.93� 2.337 (n¼ 108)

Nocturia episodes/night (mean� SD) 2.51� 1.745 (n¼ 293) 2.32� 1.470 (n¼ 318) 2.39� 1.719 (n¼ 309)

Volume voided/micturition, ml (mean� SD) 152.61� 55.004 (n¼ 321) 147.82� 52.726 (n¼ 337) 150.18� 57.220 (n¼ 329)

Domain scores of the KHQ (mean� SD)

General health perception 43.05� 18.823 (n¼ 302) 45.21� 19.637 (n¼ 313) 45.50� 22.626 (n¼ 311)

Incontinence impact 67.22� 28.166 (n¼ 302) 68.48� 28.624 (n¼ 313) 71.38� 26.625 (n¼ 311)

Role limitations 49.89� 29.627 (n¼ 301) 52.08� 31.118 (n ¼312) 52.89� 29.278 (n¼ 311)

Physical limitations 48.84� 29.745 (n¼ 301) 54.17� 30.661 (n¼ 312) 52.95� 30.132 (n¼ 311)

Social limitations 33.54� 28.528 (n¼ 301) 36.50� 30.214 (n¼ 312) 36.11� 29.546 (n¼ 310)

Personal relationships 23.25� 30.114 (n¼ 243) 24.01� 30.016 (n¼ 252) 25.90� 32.077 (n¼ 251)

Emotions 39.00� 28.837 (n¼ 302) 43.56� 29.924 (n¼ 313) 45.09� 32.023 (n¼ 311)

Sleep/energy 42.22� 25.762 (n¼ 302) 45.53� 26.140 (n¼ 313) 43.30� 27.086 (n¼ 311)

Severity measures 25.30� 20.141 (n¼ 302) 29.64� 24.049 (n¼ 312) 30.27� 23.903 (n¼ 311)

Bladder problems 28.91� 13.304 (n¼ 302) 31.71� 14.991 (n¼ 313) 31.68� 14.591 (n¼ 311)

FAS, full analysis set; SD, standard deviation; KHQ, King’s Health Questionnaire.
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Fig. 2. Adjustedmean change from baseline (� standard error) at each visit inA: mean number ofmicturitions/24hr; B: mean volume voided permicturition;

C: mean number of incontinence episodes/24 hr; D: mean number of urgency episodes/24 hr; E: mean number of urgency incontinence episodes/24hr;

F: mean number of nocturia episodes (full analysis set) (gray line¼placebo; gold line¼mirabegron 50mg; blue line¼ tolterodine ER 4mg). Adjusted mean

differences for mirabegron and tolterodine versus placebo by time point are shown under each figure. �Statistically significant treatment benefit relative to

placebo (P< 0.05). BL, Baseline.
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TABLE II. Results for the Individual Domains of the King’s Health Questionnaire (QoL Analysis Set) With Placebo, Mirabegron 50mg, and Tolterodine ER
4mg at Final Visit

Placebo Mirabegron 50mg Tolterodine ER 4mg

General health perception n¼ 302 n¼ 313 n¼ 311

Mean change from baseline (SD) �3.81� 21.23 �6.07� 22.62 �4.82� 22.65

Adjusted mean difference versus placebo (95% CIs) na �1.03 (�3.97, 1.90); P¼0.490 0.32 (�2.63, 3.26); P¼ 0.833

Incontinence impact n¼ 302 n¼ 313 n¼ 311

Mean change from baseline (SD) �13.02� 29.13 �11.50� 27.52 �16.51� 31.78

Adjusted mean difference versus placebo (95% CIs) na 1.75 (�2.46, 5.96); P¼ 0.414 �1.86 (�6.08, 2.36); P¼ 0.388

Role limitations n¼ 301 n¼ 312 n¼ 311

Mean change from baseline (SD) �13.79� 28.85 �12.92� 30.44 �13.40� 28.88

Adjusted mean difference versus placebo (95% CIs) na 1.91 (�2.07, 5.90); P¼ 0.347 1.84 (�2.15, 5.82); P¼ 0.366

Physical limitations n¼ 301 n¼ 312 n¼ 311

Mean change from baseline (SD) �11.02� 27.81 �12.65� 28.10 �11.95� 28.54

Adjusted mean difference versus placebo (95% CIs) na 0.50 (�3.44, �4.33); P¼0.804 0.74 (�3.19, 4.67); P¼ 0.713

Social limitations n¼ 301 n¼ 312 n¼ 310

Mean change from baseline (SD) �8.16� 27.00 �10.27� 26.70 �8.71� 26.80

Adjusted mean difference versus placebo (95% CIs) na �0.78 (�4.37, 2.82); P¼0.671 0.59 (�3.00, 4.19); P¼ 0.746

Personal relationships n¼ 243 n¼ 252 n¼ 251

Mean change from baseline (SD) �4.30� 25.30 �3.96� 25.88 �5.80� 25.46

Adjusted mean difference versus placebo (95% CIs) na 0.88 (�3.12, 4.88); P¼ 0.667 �0.72 (�4.71, 3.27); P¼ 0.723

Emotions n¼ 302 n¼ 313 n¼ 311

Mean change from baseline (SD) �7.98� 25.30 �12.53� 28.70 �11.25� 26.13

Adjusted mean difference versus placebo (95% CIs) na �2.77 (�6.50, 0.97); P¼0.146 �0.79 (�4.54, 2.95); P¼ 0.678

Sleep/energy n¼ 302 n¼ 313 n¼ 311

Mean change from baseline (SD) �10.38� 23.67 �12.46� 26.34 �9.38� 24.33

Adjusted mean difference versus placebo (95% CIs) na �0.46 (�3.79, 2.87); P¼0.786 1.54 (�1.80, 4.87); P¼ 0.366

Severity measures n¼ 302 n¼ 312 n¼ 311

Mean change from baseline (SD) �14.13� 16.43 �6.99� 16.51 �7.95� 18.30

Adjusted mean difference versus placebo (95% CIs) na �1.42 (�3.80, 0.97); P¼0.244 �2.14 (�4.52, 0.25); P¼ 0.080

Bladder problems n¼ 302 n¼ 313 n¼ 311

Mean change from baseline (SD) �8.22� 14.95 �10.13� 15.01 �10.17� 15.13

Adjusted mean difference versus placebo (95% CIs) na �0.57 (�2.65, 1.51); P¼0.592 �0.63 (�2.71, 1.45); P¼ 0.553

CI, confidence interval; na, not applicable; SD, standard deviation.

TABLE III. Incidence of Treatment Emergent Adverse Events (TEAEs) and Selected Cardiovascular TEAEs (SAF)

Placebo
(n¼ 366)

Mirabegron 50mg
(n¼ 366)

Tolterodine ER 4mg
(n¼ 371)

TEAEs 214 191 260

Drug-relateda TEAEs, n (%) 63 (17.2) 58 (15.8) 79 (21.3)

SAEs, n (%) 7 (1.9) 5 (1.4) 6 (1.6)

Drug-related SAEs, n (%) 0 0 1 (0.3)

TEAEs leading to permanent discontinuation of study drug, n (%) 8 (2.2) 9 (2.5) 11 (3.0)

Drug-related TEAEs leading to permanent discontinuation of study drug, n (%) 5 (1.4) 5 (1.4) 9 (2.4)

Patients reporting a TEAE, n (%)b 124 (33.9) 105 (28.7) 128 (34.5)

Most common (reported by �2% of patients in any treatment group); MedDRA (v 12.1) preferred term:

Dry mouth 18 (4.9) 18 (4.9) 30 (8.1)

Constipation 8 (2.2) 8 (2.2) 9 (2.4)

Nasopharyngitis 8 (2.2) 9 (2.5) 9 (2.4)

Dizziness 5 (1.4) 5 (1.4) 8 (2.2)

Cardiovascular TEAEs

TEAEs of potential QTc prolongation (%) 4 (1.1) 2 (0.5) 4 (1.1)

Electrocardiogram QT prolonged 3 (0.8) 1 (0.3) 4 (1.1)

Syncope 0 1 (0.3) 0

Sudden death 1 (0.3) 0 0

Hypertension-related TEAEs 1 (0.3) 2 (0.5) 4 (1.1)

Hypertension 0 2 (0.5) 3 (0.8)

Blood pressure increased 1 (0.3) 0 1 (0.3)

TEAEs of potential cardiac arrhythmia 20 (5.5) 11 (3.0) 8 (2.2)

Cardiac disordersc 16 (4.4) 9 (2.5) 4 (1.1)

Patients with one or more AEs within a level of MedDRA term were counted only once in that level. Summarized AEs were reported after the first dose and no more

than 2 weeks after the last dose of double-blind study drug.

SAE, serious adverse event; SAF, safety analysis set; TEAE, treatment emergent adverse event.
aDrug relatedness was based on investigator assessment.
bn (%) is number of patients reporting given event as a % of the total number of patients in the treatment group.
cCardiac disorders were summarized by system organ class of MedDRA.

690 Kuo et al.

Neurourology and Urodynamics DOI 10.1002/nau



DISCUSSION

This trial confirms that mirabegron 50mg is effective and
well tolerated in patientswithOAB. The incidence of TEAEswas
similar to that seen in other trials. Moreover, mirabegron 50mg
demonstrated a statistically significant improvement relative
to placebo in change from baseline to final visit in mean
number of micturitions/24hr, as well as mean volume voided/
micturition, but not in other efficacy variables including mean
number of urgency episodes, urgency incontinence episodes
and incontinence episodes/24hr andmean number of nocturia
episodes/night.
In previous phase III trials conducted in Europe (Study 046),14

North America (Study 047),15 and Japan (Study 048)17

mirabegron resulted in statistically significant improvements
from baseline to final visit relative to placebo in all endpoints
evaluated (except for nocturia in the Japanese trial). A
comparison of the results shows that the magnitude of the
change from baseline to final visit with mirabegron in the
current study is not smaller than that seen in the earlier trials,
but the magnitude of the change from baseline to final visit
with placebo is larger than seen in the Japanese trial for the
outcomes of micturition, incontinence episodes, urgency and
urge incontinence, and larger than seen in the European and
NorthAmerican trials for the outcome of urgency episodes. This
large placebo effect may account for the lack of statistical
significance in the current study between mirabegron and
placebo in the frequency of episodes of urgency and of urgency
urinary incontinence.
In general, clinical studies of antimuscarinic drugs for OAB

have been characterized by a substantial response in patients
treated with placebo.20–22 Although the placebo response in
drug studies for OAB is highly heterogeneous and has not been
well characterized, factors that have been identified include
OAB characteristics (e.g., OAB severity), types of endpoints
(subjective rather than objective), level of prior and concomi-
tant treatment (e.g., pelvic floor training) and size of the placebo
arm.20,23 Indeed, it has been suggested that recruitment ofmore
patients and ofmore severely affected patientsmightminimize
the placebo response.20 In addition, nonspecific effects, such as
increased awareness of the disease, the expectations of study
participants and bladder training resulting from the use of
bladder diaries, have been considered relevant.20,21

A comparison of patients enrolled in this trial with those of
patients enrolled in the registration trials that were conducted
in Europe (Study 046),14 NorthAmerica (Study 047),15 and Japan
(Study 048),17 reveals striking differences in baseline demo-
graphics. In the current trial, 25.1–26.5% of patients were aged
�65 years compared with 38.0–39.2% in Study 048 in Japan,
36.1–38.8% in Study 046 in Europe, and 38.0–41.6% in Study 047
in the US. There was also greater male representation, with
male patients making up 30.6–35.0% of all patients in the
current trial compared with 15.6–17.1% of patients in Study
048, 27.1–28.4% in Study 046 and 23.8–27.1% in Study 047. Of
particular note were differences in baseline disease severity:
37.9–40.3% of patients in the current trial had incontinence at
baseline compared with 65.1–71.8% of patients in Study 048,
58.8–63.2% in Study 046, and 71.7–75.2% in Study 047. In
addition, the inclusion criteria specified that the minimum
duration of OAB symptoms must be 3 months in the current
trial, compared with 6 months in Study 048 in Japan. It is
possible that these differences may have played some role in
the high placebo effect seen, and hence, the differences in
efficacy results between this trial and those conducted
previously.14–17

Patients treated with mirabegron have previously demon-
strated statistically significant improvements in health-
related QoL measures versus placebo.14 In this study,
mirabegron 50mg did not have a statistically significant
effect on QoL relative to placebo as assessed by the KHQ.
However, all KHQ domain scores were improved and the
improvement from baseline on all domains, except that of
emotions, was greater than five points, the change in score
that is said to be clinically meaningful.19 It is worth noting
that the Overactive Bladder questionnaire was used to assess
QoL in previous studies and this is the first clinical trial to
employ the KHQ.

CONCLUSIONS

This study demonstrated that mirabegron 50mg once daily
for 12 weeks was superior to placebo in reducing the frequency
of micturitions in patients with symptoms of OAB in Taiwan,
Korea, China and India. Mirabegron was well tolerated overall
and no clinically relevant safety concerns were identified.
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