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Objective: To confirm if mirabegron 50 mg shows efficacy in women with overactive

bladder and either urgency urinary incontinence or mixed urinary incontinence versus

placebo.

Methods: Post-hoc analyses were carried out using pooled data from a Japanese

phase IIb and a phase III study. The primary efficacy end-point was baseline to end-of-

treatment change in the mean number of micturitions/24 h. The secondary end-points

were changes in the mean voided volume/micturition, mean number of urgency and

incontinence episodes/24 h, and mean number of nocturia episodes/night. Other end-

points were quality of life and incontinence normalization rates.

Results: Women with urgency urinary incontinence (placebo n = 204, mirabegron

n = 214) and mixed urinary incontinence (placebo n = 122, mirabegron n = 139) were

included. Change in mean micturitions/24 h at end-of-treatment for mirabegron was

statistically significant versus placebo in both populations; the effect size increased over time.

For all secondary end-points, median changes for mirabegron were statistically significant

versus placebo at end-of-treatment, except for nocturia for the urgency urinary incontinence

population and urgency for the mixed urinary incontinence population. Mirabegron showed

larger improvements versus placebo in all quality-of-life domains, except for general health

perception in the urgency urinary incontinence population. Incontinence normalization rates

for mirabegron were 47.2% and 49.6% in the urgency urinary incontinence and mixed urinary

incontinence populations, respectively, versus 42.6% and 39.3% for placebo.

Conclusions: Mirabegron 50 mg significantly improved key overactive bladder

symptoms versus placebo in women with urgency urinary incontinence, and it also

improved most overactive bladder symptoms, including micturition frequency, in

patients with mixed urinary incontinence. These findings support the benefits of using

mirabegron in the female overactive bladder wet population.

Key words: b3-adrenoreceptor agonist, mirabegron, overactive bladder, urinary

incontinence.

Introduction

Female urinary incontinence, OAB and other LUTS are highly prevalent conditions with a
profound influence on well-being and QOL.1–5 In Japan, a 2002 survey estimated OAB preva-
lence to be 12.4% (11% in women, 14% in men), increasing with age.6 In a large-scale
nationwide epidemiological survey of randomly selected Japanese men and women aged
≥40 years, 15% experienced a negative impact on daily life from LUTS, although just 3% of
the whole sample sought medical care.7

Incontinence is among the most troublesome of the OAB symptoms and is associated with
the most significant impairment on QOL.8 The ICS identifies several subtypes of urinary
incontinence, including UUI (involuntary loss of urine associated with urgency), SUI (invol-
untary loss of urine on effort or physical exertion, or on sneezing or coughing) and MUI
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(involuntary loss of urine associated with urgency and with
exertion, effort, sneezing or coughing). Based on the current
ICS definition of OAB, all patients with UUI have OAB,
whereas not all patients with OAB have UUI.9 In the 2002
Japanese survey, prevalence rates for OAB were 6.4% with
UUI (≥1 episode/week) and 6.0% without UUI.6

Mirabegron is a b3-adrenoreceptor agonist that causes
detrusor muscle relaxation, thereby inhibiting micturition and
increasing urine storage in the bladder. It represents an alter-
native to antimuscarinics for OAB treatment, with a poten-
tially favorable benefit-to-risk ratio.10,11 In a Japanese
phase IIb dose-finding study in which >80% of participants
were women (study CL-045, ClinicalTrials.gov
NCT00527033), mirabegron at daily doses of 25, 50 and
100 mg showed significant improvements versus placebo in
mean change from baseline in the number of micturitions/
24 h.12 Significant improvements were also observed in
incontinence, urgency incontinence, mean voided volume/
micturition and three of nine domains from the KHQ (incon-
tinence impact, physical limitations and severity measures) at
each mirabegron dose. Urgency episodes decreased and mean
voided volume increased, both dose-dependently, with no
clinically significant safety concerns. In a subsequent Japa-
nese phase III study in which >82% of participants were
women (CL-048, ClinicalTrials.gov NCT00966004), mirabe-
gron 50 mg was selected to assess efficacy (superiority) and
safety versus both placebo- and tolterodine-treated groups
(without testing).13 The results showed that mirabegron was
significantly superior to placebo in terms of mean change
from baseline in the number of micturitions/24 h and in mean
change from baseline in the number of urgency episodes/
24 h, incontinence episodes/24 h, urgency incontinence epi-
sodes/24 h and voided volume/micturition. The incidence of
AEs in the mirabegron group was similar to that in the pla-
cebo group. Most AEs were mild and none were severe.

There is sparse evidence for the efficacy of mirabegron in
incontinent OAB (OAB wet) populations.14 The current post-
hoc analysis used data for women with incontinence extracted
from the two pivotal placebo-controlled Japanese studies;12,13

the objectives were to confirm these data, which suggest that
mirabegron 50 mg shows clinical improvement in OAB-re-
lated symptoms and QOL scores in women with UUI or
MUI versus placebo, and to examine potential factors that
affect efficacy.

Methods

Post-hoc analyses were conducted using pooled data from a
phase IIb and a phase III study carried out in Japan. The pro-
tocol for each study was approved by the respective institu-
tional review boards and the studies were carried out in
accordance with the Declaration of Helsinki. The full
methodology for these pivotal studies is described in the pri-
mary publications;12,13 both were 12-week, multicenter, dou-
ble-blind, double-dummy, parallel-group comparative studies
in male and female patients with OAB symptoms for
≥24 weeks, eight or more micturitions/24 h on average and
at least one episode of urgency and/or urgency incontinence/
24 h. Therefore, patients may or may not have been

incontinent. The inclusion and exclusion criteria were similar
between the studies.

All patients in the post-hoc analysis had at least one episode
of incontinence/24 h at baseline, were female, had received
either mirabegron 50 mg or placebo and were designated as
belonging to either the UUI or MUI population on the basis of
investigator diagnosis at study enrolment. The methods regard-
ing the FAS, QOL analysis set and SAF were the same as
those used in the individual studies.12,13 The primary efficacy
end-point for the post-hoc analysis was change from baseline
to EOT in mean number of micturitions/24 h. Median change
in the mean number of micturitions/24 h was considered the
treatment effect within each treatment group. Secondary end-
points were change from baseline to EOT in mean voided vol-
ume/micturition, mean number of urgency episodes/24 h, mean
number of incontinence episodes/24 h and mean number of
nocturia episodes/night. Other end-points were mean change
from baseline to EOT in the individual domains of the KHQ
that measure aspects of QOL and incontinence normalization
rates (complete absence of symptoms at EOT that were present
at baseline, i.e. zero incontinence episodes).

For the exploratory analysis, multiple regression analysis
was used to search for factors with a large impact on the pri-
mary end-point. Potential factors included age, treatment (mira-
begron vs placebo), mean number of micturitions/24 h at
baseline, mean number of urgency episodes/24 h at baseline,
voided volume/micturition at baseline, mean number of incon-
tinence episodes/24 h at baseline, nocturia episodes/night at
baseline (yes or no), BMI, previous medication for OAB (yes
or no), previous anticholinergic medication, OAB duration
(months) and KHQ total QOL score at baseline. The final
model was selected from a clinical point of view, referring to
Akaike’s information criterion as a selection indicator.

Safety was evaluated on the basis of TEAEs, vital signs
(systolic and diastolic blood pressure, and pulse rate), 12-lead
ECG (including QTc interval) and PVR urine volume.

Statistical analysis

Statistical analyses for the primary and secondary end-points
were carried out using data at EOT; no statistical comparisons
were conducted on data at weeks 4 and 8. All analyses for
efficacy end-points, except for the KHQ, were carried out
using the FAS-MUI (women with ≥1 mean urinary inconti-
nence episode/24 h at baseline and diagnosed by the investiga-
tor as belonging to the MUI population) and the FAS-UUI
(women with ≥1 mean urinary incontinence episode/24 h at
baseline and diagnosed by the investigator as belonging to the
UUI population). For the KHQ (QOL score), QOL analysis
set-MUI and QOL analysis set-UUI were analyzed. The safety
evaluation was carried out using the SAF-MUI and SAF-UUI.

For continuous variables, summary statistics included the
number of patients (n), mean, SD, median, and Q1 and Q3,
which represent the 25th and 75th percentiles of the popula-
tion. For efficacy data, the 10th and 90th percentiles (mini-
mum and maximum) were also included. Categorical data
were presented as frequencies and percentages. All statistical
comparisons were made using two-sided tests at the a = 0.05
significance level unless stated otherwise. All null hypotheses
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Table 1 Baseline characteristics, by population (FAS)

UUI population MUI population

Placebo (n = 204)

Mirabegron

50 mg (n = 214) Placebo (n = 122)

Mirabegron

50 mg (n = 139)

Mean age, years (SD) 58.3 (13.4) 57.9 (14.0) 59.4 (11.3) 58.8 (12.3)

Median 60.0 59.5 61.0 60.0

Q1–Q3 47.0–68.5 48.0–69.0 51.0–67.0 48.0–69.0

Age group, n (%)

<65 years 122 (59.8) 133 (62.1) 78 (63.9) 92 (66.2)

≥65 years 82 (40.2) 81 (37.9) 44 (36.1) 47 (33.8)

Mean weight, kg (SD) 53.51 (7.88) 53.74 (8.85) 55.28 (9.27) 56.17 (10.19)

Median 53.00 52.40 54.45 54.80

Q1–Q3 48.95–57.0 47.90–58.0 49.00–59.50 49.00–61.50

Mean height, cm (SD) 155.25 (6.40) 155.22 (6.17) 154.11 (6.30) 153.96 (5.78)

Median 155.40 155.00 154.00 154.00

Q1–Q3 151.0–159.75 151.0–159.40 150.0–158.0 150.0–158.0

Mean duration of illness, months† (SD) 81.9 (95.6) 74.7 (69.5) 68.9 (53.0) 83.2 (75.4)

Median 55.0 55.0 52.5 57.0

Q1–Q3 33.0–93.0 33.0–93.0 32.5–95.0 34.0–104.0

OAB severity (mean no. micturitions/24 h), n (%)

<10 65 (31.9) 64 (29.9) 39 (32.0) 46 (33.1)

≥10 to <15 127 (62.3) 134 (62.6) 78 (63.9) 75 (54.0)

≥15 12 (5.9) 16 (7.5) 5 (4.1) 18 (12.9)

Mean PVR urine volume, mL (SD) 9.68 (13.54) 8.20 (14.01) 7.05 (14.22) 10.14 (13.85)

Median 4.80 2.55 0.65 4.70

Q1–Q3 0–14.00 0–10.20 0–8.40 0–14.50

Medical history, n (%)

No 177 (86.8) 180 (84.1) 101 (82.8) 116 (83.5)

Yes 27 (13.2) 34 (15.9) 21 (17.2) 23 (16.5)

Complications, n (%)

No 52 (25.5) 60 (28.0) 27 (22.1) 31 (22.3)

Yes 152 (74.5) 154 (72.0) 95 (77.9) 108 (77.7)

Previous medications, n (%)

No 76 (37.3) 78 (36.4) 49 (40.2) 60 (43.2)

Yes 128 (62.7) 136 (63.6) 73 (59.8) 79 (56.8)

Concomitant medications, n (%)

No 61 (29.9) 62 (29.0) 31 (25.4) 38 (27.3)

Yes 143 (70.1) 152 (71.0) 91 (74.6) 101 (72.7)

Mean no. micturitions/24 h (SD) 11.21 (2.47) 11.48 (2.67) 11.10 (2.16) 11.49 (2.76)

Min–max 8.0–21.3 7.7–23.3 8.0–18.0 8.0–21.3

Median 11.00 11.00 10.67 10.67

Q1–Q3 9.33–12.50 9.33–13.00 9.67–12.33 9.33–13.00

Mean no. urgency episodes/24 h (SD) 4.85 (2.80) 5.11 (3.09) 4.38 (2.67) 4.89 (3.10)

Min–max 1.0–14.3 1.0–15.7 1.0–13.7 1.0–16.0

Median 4.33 4.33 3.67 4.33

Q1–Q3 2.67–6.67 2.67–6.33 2.67–5.67 2.67–6.33

Mean no. incontinence episodes/24 h (SD) 1.88 (1.71) 2.07 (1.86) 1.86 (1.79) 2.24 (2.64)

Min–max 0.3–9.7 0.3–12.7 0.3–12.0 0.3–21.0

Median 1.33 1.67 1.67 1.33

Q1–Q3 0.67–2.33 1.00–2.67 0.67–2.33 0.67–3.00

Mean no. urge incontinence episodes/24 h (SD [n]) 1.67 (1.37) [196] 1.85 (1.70) [204] 1.54 (1.39) [118] 2.02 (2.29) [135]

Min–max 0.3–7.7 0.3–12.7 0.3–6.7 0.3–15.7

Median 1.33 1.33 1.17 1.33

Q1–Q3 0.67–2.33 0.67–2.33 0.67–2.00 0.67–2.67

Mean voided volume/micturition, mL (SD [n]) 149.4 (43.9) [203] 148.3 (45.0) [214] 148.5 (43.1) [121] 153.6 (51.1) [138]

Min–max 56.46–282.80 50.00–276.00 60.43–275.00 45.67–332.08

Median 143.261 141.584 140.769 148.267

Q1–Q3 117.742–176.875 114.211–180.789 117.000–179.531 120.962–185.000

Mean no. nocturia episodes (SD [n]) 1.76 (1.19) [175] 1.71 (0.97) [197] 1.76 (1.12) [108] 1.61 (1.03) [119]

Min–max 0.5–6.5 0.5–5.0 0.5–5.5 0.5–5.0

Median 1.50 1.50 1.50 1.50

Q1–Q3 1.00–2.00 1.00–2.50 1.0–2.50 1.0–2.00
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were of no treatment difference, all alternative hypotheses
were two-sided. All data processing, summarization, and
analyses were carried out using SAS version 9.4 (SAS, Cary,
NC, USA) or higher on Linux.

For the primary end-point, a multiple regression analysis
was used to search for factors with a large impact from age,
treatment, mean number of micturitions/24 h (baseline), mean
number of urgency episodes/24 h (baseline), voided volume
per micturition (baseline), mean number of incontinence/24 h
(baseline), night time voiding (yes/no), BMI, previous medi-
cation for OAB (yes/no), previous anticholinergic medication,
OAB duration (days) and total KHQ (QOL score). The pri-
mary analysis for change in mean number of micturitions/
24 h was carried out using the rank ANCOVA model. Because
a stratified rank ANCOVA only provides P-values for group
comparisons, an estimate of the difference in median change
in mean number of micturitions/24 h and a 95% CI around
that estimate was calculated using the Hodges–Lehmann
method. This was also used to obtain an estimate of the med-
ian (and 95% CI) change in mean number of micturitions/
24 h within treatment groups.

Results

Study population

A total of 918 women were randomized (448 in the placebo
group, 470 in the mirabegron 50 mg group) in the original
trials. For the UUI population, 418 women were included in
the FAS (204 placebo, 214 mirabegron 50 mg) and 572
were included in the SAF (287 placebo, 285 mirabegron
50 mg). For the MUI population, 261 women were included
in the FAS (122 placebo, 139 mirabegron 50 mg) and 341
were included in the SAF (157 placebo, 184 mirabegron
50 mg).

Patient demographics and characteristics at baseline were
very similar in the mirabegron 50 mg and placebo groups in
both the UUI and MUI populations (Table 1). The mean age
was 58 years for the UUI population and 59 years for the
MUI population. In the UUI population, 40% of the placebo
group and 38% of the mirabegron 50 mg group were aged

≥65 years; in the MUI population, 36% and 34% of the pla-
cebo and mirabegron groups, respectively, were aged
≥65 years. The median duration of OAB for the UUI popula-
tion was 55.0 months for the placebo and mirabegron 50 mg
groups, and for the MUI population was 52.5 months for the
placebo group and 57.0 months for the mirabegron 50 mg
group. At baseline, the number of micturitions/24 h was com-
parable for the mirabegron 50 mg and placebo groups (mean
of 11 episodes/24 h in all populations and treatment groups).
However, the mean number of urgency episodes/24 h was
slightly less in the MUI population than in the UUI popula-
tion. Median PVR urine volume for the UUI population was
4.80 mL for the placebo group and 2.55 mL for the mirabe-
gron 50 mg group, and for the MUI population was 0.65 mL
for the placebo group and 4.70 mL for the mirabegron
50 mg group.

Primary end-point

Estimates for median change from baseline to EOT in the
number of micturitions/24 h and the treatment difference in
median change are shown in Figure 1. Change in the mean
number of micturitions/24 h at EOT for mirabegron 50 mg
was statistically significant versus placebo in both the MUI
and UUI populations. Although no statistical comparisons
were carried out at weeks 4 and 8, numerical improvements
were seen over time at all timepoints.

Secondary end-points

For the UUI population, the median changes for mirabegron
50 mg were statistically significant versus placebo at EOT for
all of the secondary end-points, except for nocturia episodes
(Table 2). With the exception of the results for nocturia,
numerical improvements were seen over time at all time-
points. For the MUI population, the median changes for mira-
begron 50 mg were statistically significant versus placebo at
EOT for all of the secondary end-points, except for the num-
ber of urgency episodes/24 h, although the reduction in the
number of urgency episodes was numerically greater for

Table 1 (Continued)

UUI population MUI population

Placebo (n = 204)

Mirabegron

50 mg (n = 214) Placebo (n = 122)

Mirabegron

50 mg (n = 139)

QOL analysis set, mean (SD) of KHQ domain score n = 201 n = 211 n = 121 n = 136

D1: general health perception 32.8 (18.6) 31.2 (19.3) 33.5 (19.2) 32.5 (17.0)

D2: incontinence impact 52.9 (28.2) 51.8 (26.6) 44.9 (24.6) 46.8 (29.4)

D3: role limitations 39.4 (26.1) 36.2 (26.0) 37.5 (23.6) 38.5 (26.2)

D4: physical limitations 40.2 (27.5) 38.1 (27.8) 42.7 (25.4) 41.7 (29.4)

D5: social limitations 21.1 (23.5) 20.8 (23.6) 20.4 (22.2) 21.2 (23.8)

D6: personal relationships [n] 9.4 (17.9) [153] 11.7 (20.4) [157] 6.9 (13.3) [92] 10.5 (21.4) [106]

D7: emotions 42.7 (28.3) 39.7 (25.6) 41.2 (26.2) 37.2 (26.4)

D8: sleep/energy 31.8 (26.2) 30.9 (23.4) 31.5 (25.7) 27.5 (24.8)

D9: severity measures 36.4 (19.9) 36.7 (18.2) 36.3 (18.2) 37.6 (21.9)

†For the UUI population, n = 203 for placebo, n = 209 for mirabegron 50 mg. For the MUI population, n = 120 for placebo, n = 134 for mirabegron 50 mg.
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mirabegron 50 mg versus placebo. Numerical improvements
were seen over time at all timepoints.

Other end-points

Incontinence normalization rates for the mirabegron 50 mg
group were 47.2% and 49.6% in the UUI and MUI popula-
tions, respectively, whereas those for placebo were 42.6%
and 39.3%. The change from baseline to EOT in KHQ
domain scores, by population, is shown in Figure 2. The mir-
abegron 50 mg group showed larger improvements versus
placebo in all domains of the KHQ, except for general health
perception in the UUI population.

Exploratory end-points

Multiple regression analysis suggested that the factors posi-
tively affecting the primary end-point were the mean number
of micturitions/24 h at baseline and treatment with mirabe-
gron 50 mg in both the UUI and MUI populations
(Table S1). Previous medication for OAB was the only factor
with an adverse effect on the primary end-point.

Safety

The overall incidence of treatment-related AEs (approximately
23–26%) was similar in the mirabegron 50 mg and placebo
groups for both the UUI and MUI populations. Common treat-
ment-related AEs (incidence of ≥2% in any treatment group)
are shown in Table 3. The incidence of dry mouth and consti-
pation, which are commonly associated with antimuscarinic
agents, was similar between the mirabegron 50 mg and placebo
groups. Vital signs (pulse rate and blood pressure) and ECG

findings in the mirabegron 50 mg group were generally similar
to those in the placebo group for both populations. There were
no changes of note in PVR urine volume for either population.

Discussion

To confirm the clinical utility of mirabegron 50 mg for women
with OAB and UUI or MUI, we carried out a post-hoc analy-
sis of datasets extracted from a phase IIb and a phase III study
performed in Japan.12,13 The results from the present post-hoc
analysis showed that mirabegron 50 mg significantly improved
all key symptoms in women with OAB and UUI compared
with placebo, with an increasing effect size over time. One
exception was the lack of a statistically significant effect of
mirabegron on nocturia; however, in addition to the relatively
low number of nocturia episodes at baseline, multiple factors,
including nocturnal polyuria and sleep disorder, might have
contributed to the lack of difference versus placebo. A similar
lack of statistically significant effect on nocturia episodes has
been shown in previous mirabegron studies,13 and in several
clinical trials for antimuscarinics in patients with OAB.15–17

Furthermore, compared with placebo, mirabegron 50 mg
resulted in improvement of key OAB symptoms in the MUI
population, including statistically significant improvements in
micturition frequency, although not in urgency episodes. It is
possible that the study power was insufficient to detect the
effect on urgency in this post-hoc analysis, because there were
just 122 patients in the placebo group and 139 in the mirabe-
gron 50 mg group versus 211 and 208 patients, respectively, in
the phase IIb study,12 and 368 and 369 patients, respectively, in
the phase III study.13 In terms of absolute differences, there was
a median of 0.50 fewer urgency episodes for mirabegron versus
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Fig. 1 Change from baseline to EOT in the number of micturitions/24 h in the UUI population and the MUI population (FAS). †A stratified rank ANCOVA was used to

compare the median change between placebo and mirabegron 50 mg. ‡The Hodges–Lehmann method was used to obtain an estimate for the median (and 95%

CI) change.

© 2021 Astellas Pharma Inc. International Journal of Urology published by John Wiley & Sons Australia, Ltd on behalf of the Japanese Urological Association 11

Mirabegron in women with wet OAB



placebo for the post-hoc analysis (95% CI �1.00, �0.00). In
comparison, there was a mean of 0.41 fewer urgency episodes
with mirabegron 50 mg versus placebo for the phase IIb
study,12 and a mean of 0.48 fewer urgency episodes with mira-
begron 50 mg versus placebo for the phase III study.13

It is unclear whether mirabegron improved SUI symptoms
in the MUI population in the current post-hoc analysis. How-
ever, a hypothesis for the positive effect of mirabegron on
micturition frequency in the MUI population is that even
when abdominal pressure is increased (e.g. when standing),
mirabegron might not induce a transient excessive increase in
intravesical pressure, because of improved bladder compli-
ance.18,19 An alternative hypothesis is that by improving
bladder compliance, mirabegron might suppress the sensation
of bladder filling experienced in women with SUI. As a
result, women are less anxious about being incontinent and
do not resort to preventive voiding, which means that the
number of micturitions is decreased. Mirabegron might, there-
fore, be the preferred drug for patients with MUI-type OAB.
However, regarding the direct effect on SUI, randomized con-
trolled trials in patients with SUI are recommended to pro-
vide additional data.

Vibegron, approved in Japan in 2018, is another selective
b3-adrenergic receptor agonist. Although vibegron is associated
with significant improvements versus placebo in micturition,

UUI and maximum voided volume in patients with OAB
symptoms with or without incontinence at baseline, there are
currently no data in patients with OAB who have MUI.20,21

As noted previously, incontinence is a particularly bother-
some OAB symptom, associated with significant impairment
in QOL.8 In both the UUI and MUI populations, treatment
with mirabegron 50 mg resulted in a higher frequency of
responders in terms of incontinence normalization rates.

The current post-hoc results extend and support results from
a subgroup analysis of patients with UUI or MUI from studies
of solifenacin reported by Kelleher et al.22 A greater proportion
of patients receiving solifenacin achieved resolution of inconti-
nence in both the MUI and UUI groups (MUI: 5 mg = 43%,
10 mg = 49%; UUI: 5 mg = 55%, 10 mg = 54%) compared
with patients receiving placebo (MUI 33%, UUI 35%).

The current post-hoc results also extend and support results
from a post-hoc analysis of pooled data from male and
female patients with OAB wet who participated in three ran-
domized, double-blind, placebo-controlled, 12-week, phase III
studies reported by Chapple et al.14 In the Chapple analysis,
patients receiving mirabegron 50 mg (n = 862) showed statis-
tically significant improvements from baseline to final visit
versus placebo (n = 878) in the mean number of incontinence
episodes, micturitions and urgency episodes/24 h, and in the
mean voided volume/micturition in the pooled incontinent

Table 2 Estimates for the change from baseline in secondary end-points, by population (FAS)

UUI population MUI population

Placebo (n = 204)

Mirabegron

50 mg (n = 214) Placebo (n = 122)

Mirabegron

50 mg (n = 139)

Urgency episodes/24 h

Median value at baseline (Q1–Q3) 4.33 (2.67–6.67) 4.33 (2.67–6.33) 3.67 (2.67–5.67) 4.33 (2.67–6.33)

Estimate of the median change

(95% two-sided CI)†

�1.83 (�2.17, �1.5) �2.50 (�2.83, �2.17) �1.67 (�2.17, �1.17) �2.17 (�2.50, �1.83)

Difference in median change

versus placebo (95% two-sided CI)†

�0.67 (�1.00, �0.33) �0.50 (�1.00, �0.00)

Two-sided P-value‡ 0.002 0.266

Incontinence episodes/24 h

Median value at baseline (Q1–Q3) 1.33 (0.67–2.33) 1.67 (1.00–2.67) 1.67 (0.67–2.33) 1.33 (0.67–3.00)

Estimate of the median change

(95% two-sided CI)†

�0.67 (�0.83, �0.50) �1.00 (�1.17, �1.00) �0.67 (�0.83, �0.50) �1.17 (�1.33, �1.00)

Difference in median change

versus placebo (95% two-sided CI)†

�0.33 (�0.67, 0.00) �0.50 (�0.67, �0.33)

Two-sided P-value‡ 0.002 <0.001

Mean voided volume/micturition

Median value at baseline (Q1–Q3) 143.261 (117.742–176.875) 141.584 (114.211–180.789) 140.769 (117.000–179.531) 148.267 (120.962–185.000)

Estimate of the median change

(95% two-sided CI)†

6.303 (2.244–10.439) 25.619 (21.144–30.070) 14.578 (8.301–20.685) 24.839 (19.476–30.837)

Difference in median change

versus placebo (95% two-sided CI)†

19.203 (13.121–25.285) 10.973 (3.363–18.583)

Two-sided P-value‡ <0.001 0.005

Nocturia episodes/night

Median value at baseline (Q1–Q3) 1.50 (1.00–2.00) 1.50 (1.00–2.50) 1.50 (1.00–2.50) 1.50 (1.00–2.00)

Estimate of the median change

(95% two-sided CI)†

�0.25 (�0.50, �0.25) �0.50 (�0.50, �0.25) �0.25 (�0.50, 0.00) �0.50 (�0.50, �0.25)

Difference in median change

versus placebo (95% two-sided CI)†

0.00 (0.00, 0.00) �0.25 (�0.50, 0.00)

Two-sided P-value‡ 0.588 0.030

†The Hodges–Lehmann method was used to obtain an estimate in the median (and 95% CI) change. ‡Ranked ANCOVA (vs placebo).
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population. This was also the case for subgroups of patients
stratified by the severity of incontinence at baseline. Further-
more, in the current post-hoc analysis, the mirabegron 50 mg
group showed larger improvements versus placebo in all but
one domain of the KHQ in the UUI population. The KHQ is
considered a reliable and valid tool for assessing QOL in
patients with OAB and incontinence in Japan.23

The multiple regression analysis carried out as an exploratory
analysis suggested that some baseline factors might affect the
efficacy of mirabegron 50 mg in both populations. The primary
end-point was negatively affected by previous OAB medication,
suggesting these patients might be refractory to treatment. In a

previous analysis of two 12-week, double-blind, head-to-head
studies, adults with OAB symptoms plus at least one UUI epi-
sode and eight or more micturitions/24 h at baseline were ran-
domized to fesoterodine 8 mg, extended-release tolterodine
4 mg or placebo; lack of previous antimuscarinic treatment, as
well as female sex, younger age and shorter duration of OAB,
were common predictors of larger changes in outcomes from
baseline to week 12.24 In addition, although higher BMI was
associated with increased incidence of SUI due to increased
intra-abdominal and intravesical pressure,25,26 BMI was not iden-
tified as a factor adversely affecting the efficacy of mirabegron
in this post-hoc analysis, or in a study of 169 women prescribed
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Fig. 2 Change from baseline to EOT in KHQ domain score, by population (QOL analysis set).

Table 3 Summary of treatment-related AEs occurring in ≥2% of patients in any treatment group, by population (SAF)

AEs, n (%)

UUI population MUI population

Placebo (n = 287)

Mirabegron

50 mg (n = 285) Placebo (n = 157)

Mirabegron

50 mg (n = 184)

Total TEAEs 214 (74.6) 215 (75.4) 126 (80.3) 145 (78.8)

Treatment-related AEs 65 (22.6) 71 (24.9) 39 (24.8) 47 (25.5)

Dry mouth 6 (2.1) 4 (1.4) 5 (3.2) 6 (3.3)

Constipation 4 (1.4) 11 (3.9) 5 (3.2) 5 (2.7)

Gamma-glutamyltransferase increased 6 (2.1) 15 (5.3) 5 (3.2) 10 (5.4)

Alanine aminotransferase increased 5 (1.7) 4 (1.4) 0 5 (2.7)

Blood creatine phosphokinase increased 13 (4.5) 11 (3.9) 7 (4.5) 5 (2.7)

Protein urine present 3 (1.0) 6 (2.1) 1 (0.6) 0

Aspartate aminotransferase increased 5 (1.7) 2 (0.7) 3 (1.9) 3 (1.6)

Blood alkaline phosphatase increased 3 (1.0) 12 (4.2) 5 (3.2) 3 (1.6)

Treatment-related serious AEs 2 (0.7) 0 0 1 (0.5)

Treatment-related AEs leading to withdrawal of treatment 2 (0.7) 6 (2.1) 3 (1.9) 6 (3.3)
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mirabegron 50 mg.27 Similarly, in the analysis by Herschorn
et al.,24 BMI was not found to be associated with treatment
response to fesoterodine or extended-release tolterodine.

Limitations of the present study were the younger mean
age in this post-hoc analysis (~58–59 years) in comparison
with a mean age of >70 years for patients with OAB in Japan
in a real-world clinical setting.28 In addition, if incontinence
occurred during the study period, the specific type of inconti-
nence (UUI, SUI or other) was not identified. Furthermore,
because they might have a complicated pathology or symp-
toms related to benign prostatic hyperplasia, male patients
were excluded from this analysis. Therefore, additional evi-
dence in men is required.

There are no apparent differences in the safety profile
between the post-hoc analysis and the original studies.12,13 In
the post-hoc analysis, the overall incidence of treatment-related
AEs was similar in the mirabegron 50 mg and placebo groups
for both populations, with the incidence of anticholinergic
AEs, and vital signs and ECG findings also similar between
the mirabegron and placebo groups for both populations.

In conclusion, the results from the present post-hoc analy-
sis showed that mirabegron 50 mg significantly improved
most key OAB symptoms versus placebo in female patients
with OAB who had UUI. In addition, versus placebo, mirabe-
gron 50 mg resulted in improvement of most OAB symp-
toms, including micturition frequency, in female patients with
OAB who had MUI. These results support the benefits of
mirabegron in the female OAB wet population.
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Editorial Comment
Editorial Comment

Editorial Comment to Efficacy of mirabegron, a b3-adrenoreceptor agonist, in Japanese
women with overactive bladder and either urgency urinary incontinence or mixed
urinary incontinence: Post-hoc analysis of pooled data from two randomized,
placebo-controlled, double-blind studies

b3-adrenoreceptors (ARs) have been reported to play a major
role in relaxation of the human bladder, and mirabegron is
the first b3-AR agonist approved for the treatment of overac-
tive bladder (OAB), including urgency urinary incontinence
(UUI).

In the present study, a post hoc analysis of pooled data
from two randomized, placebo-controlled, double-blind stud-
ies, Takahashi et al.1 concluded that mirabegron is effective
in patients with “OAB-wet”, including those with UUI or
mixed urinary incontinence (MUI). The two randomized stud-
ies included women predominantly (approximately 80%),
therefore, evidence in men with OAB/benign prostatic hyper-
plasia is still required.2

This study reports the effects of mirabegron for MUI.
However, the results did not show a direct effect of mirabe-
gron on stress urinary incontinence (SUI). In a real-world
clinical setting, anticholinergics and b3-agonists may be used
for SUI-dominant MUI, or even pure SUI patients, possibly
because there are no drugs for SUI other than clenbuterol.

Some studies have reported the effects of anticholinergic
drugs in SUI patients. For example, propiverine was reported
to increase urethral pressure and suggested to be an effective
treatment for the SUI component of MUI.3 It is not known
whether other anticholinergic drugs could be effective in SUI.

Previously, clenbuterol, a b2-AR agonist has been reported
to enhance the contractility of the fast-contracting (type 2)
fibers of the urethra, and thus to be effective in the treatment
of SUI.4 The presence of the b3-AR had not been identified
when this drug was launched in 1994. Thus, it is not known
whether clenbuterol is a pure b2-AR-selective agonist, or
whether it has some activity for b3-AR.

Yamanishi et al.5 reported that b3-ARs are predominantly
present in the bladder and urethra, and mediate relaxation of
the detrusor and urethra in vitro. Those authors suggested that
b3-ARs predominantly mediated relaxation, and that b2-ARs
also played a role in relaxation of the urethra. Further study
is recommended on the role of b3-AR agonists in the treat-
ment of SUI.
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