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ABSTRACT

Introduction: MATCH was a randomized, dou-
ble-blind, placebo-controlled study enrolling
Japanese and Korean men aged C 40 years who
still had overactive bladder (OAB) symptoms
while receiving tamsulosin. After a 4-week sin-
gle-blind screening period in which patients
received placebo and tamsulosin, patients were
randomized to mirabegron 50 mg ? tamsulosin
or placebo ? tamsulosin for 12 weeks (n = 568).
This post hoc analysis investigated the

proportion of treatment responders for each
treatment group and for subgroups stratified by
age based on voiding diaries and patient-re-
ported outcomes (PROs).
Methods: Responders were defined as those
achieving normalization or clinically meaning-
ful improvements in efficacy, or clinically
important differences in PROs [C 10-point
improvement in OAB questionnaire (OAB-q)
symptom bother or total health-related quality
of life (HRQoL) subscales at end of treatment
(EoT; minimally important difference [MID]) or
OAB symptom score (OABSS) total score
decreased by C 3 points at EoT [minimally
clinically important change (MCIC)]].
Results: At EoT, micturition frequency nor-
malization was achieved by 30.7% of tamsu-
losin ? mirabegron patients and 18.6% of
tamsulosin ? placebo patients. Normalization
of urgency and incontinence was 19.1% andH. Kakizaki
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60.7% for tamsulosin ? mirabegron and 18.2%
and 60.0% for tamsulosin ? placebo. Normal-
ization of OAB symptoms based on OABSS was
17.1% for tamsulosin ? mirabegron and 14.5%
for tamsulosin ? placebo. Higher proportions
of patients in the mirabegron add-on group
versus the placebo group reported clinically
meaningful improvements in micturitions,
urgency, and incontinence and in MCIC for
OABSS and MID for the OAB-q subscales. Dou-
ble- and triple-responder findings were as pre-
dicted by the results of single-
responder analyses. These results were mirrored in
the age groups using cut-offs of 65 and 75 years.
Conclusion: Mirabegron therapy added on
to tamsulosin resulted in a higher frequency
of responders in terms of normalization
(e.g., micturition frequency normalization),
clinically meaningful improvements in efficacy
(e.g., C 50% decrease in urgency), and mini-
mally important changes in PROs (e.g., MCIC in
OABSS).
Trial Registration: ClinicalTrials.gov identifier,
NCT02656173.

GRAPHICAL PLAIN LANGUAGE
SUMMARY

Bladder

Prostate

Phonetics:
Mirabegron (meer-ra-BEG-ron) is also known as 
Betanis, Betmiga or Myrbetriq and is a treatment 
for OAB. Tamsulosin (tam-soo-LOE-sin) is also 
known as Harnal D or Flomax and is used to 
improve urination in men with BPH

Why was this study done?
● Urinary symptoms become more common with age. For men, these can be 

due to conditions affecting the bladder and/or the prostate
– These include OAB and BPH

● Treatments for BPH improve some urinary symptoms, but doctors can give 
extra medicines to help treat bladder symptoms

● This research studied whether adding a medicine called mirabegron to 
a widely-used treatment for BPH (tamsulosin) could help improve OAB 
symptoms 
– Mirabegron is already used to treat bladder symptoms in men and women

Who took part?

● Japanese and Korean men 40 years of age 
or older 

● Already taking tamsulosin to treat their BPH 
but who were still having urinary symptoms 
(shown below) 

● The average age of the men was 65 years

To take part in the study, the men had to have at least:

 urinations dailyx8x2 episodes of 
urgency daily +

+

568 patients

What treatment did they receive? 

● The men continued to take tamsulosin for the 
whole study 

● After 4 weeks taking tamsulosin and a 
dummy tablet (called a placebo), half the 
patients changed from placebo to take a 
mirabegron tablet once a day

● After 4 weeks, neither the men nor the 
researchers could tell which treatment they 
were given

Tamsulosin +
placebo

Tamsulosin +
mirabegron

Tamsulosin +
placebo

The study lasted for:

12
WEEKS

After assigning the men by chance to 
separate groups (randomization), they 
were treated with mirabegron or placebo

What did the study show?
● Men taking tamsulosin plus mirabegron 

than men taking tamsulosin plus placebo 
● There were also slight improvements 

in urgency, but differences between 

● Treatment was well tolerated, with side 
effects similar in both treatment groups

urinations daily

tamsulosin + placebo

x10

urinations daily

tamsulosin + mirabegron

x9

VS

Data from Kakizaki H, et al. Eur Urol Focus 2020;6(4):729–737.
https://doi.org/10.1016/j.euf.2019.10.019.
https://www.eu-focus.europeanurology.com/article/S2405-4569(19)30341-4/fulltext

Mirabegron add-on therapy to tamsulosin in 
men with overactive bladder: the MATCH study
Kakizaki, H., Lee, K-S., Katou, D., et al.

• Overactive bladder (OAB, for short) is the name for a group of urinary
symptoms. The most common symptom is “urgency”, which is a sudden,
uncontrolled need to urinate. Some people leak urine when they feel this urge.
Leaking urine is called “incontinence”

• The number of times someone urinates varies from person to person.
Many experts agree that going to the bathroom more than 8 times in 24 hours
is “frequent urination”

• Benign prostatic hyperplasia (BPH, for short) is a common condition that
happens to all men to some extent as they get older; it is related to hormonal

– The prostate is a gland located under the bladder, in the lower urinary tract
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Key Summary Points

Why carry out this study?

Previous results from the MATCH study
showed that mirabegron therapy added
on to tamsulosin was superior to placebo
in improving objective endpoints, such as
mean number of micturitions/24 h and
mean volume voided/micturition, and
also patient-reported outcomes (PROs),
such as the overactive bladder symptom
score (OABSS) and overactive bladder
questionnaire (OAB-q) score.

For a symptom-defined condition such as
OAB, it is important to show that
treatment effects are clinically meaningful
to patients.

Therefore, this analysis aimed to
understand not only whether mirabegron
treatment resulted in a change in OAB
symptoms, but also whether this change
was meaningful to patients for each
symptom by investigating the proportion
of treatment responders from the MATCH
study and identifying responders by
symptom resolution (normalization) or
clinically important improvements.

What was learned from the study?

Mirabegron therapy added on to
tamsulosin in men improved OAB
symptoms with the most improvements
seen in micturitions; these changes were
meaningful and worthwhile to patients.

Patients with OAB often have a
constellation of symptoms, and the
degree of distress due to individual
symptoms varies. In addition,
responsiveness can be different in
individual patients. Considering that OAB
patients have heterogeneous symptoms
and concerns, it is important to
understand treatment response in specific
patient populations.

After 12 weeks of treatment: 
● More men taking tamsulosin and mirabegron urinated normally†

Tamsulosin + placeboTamsulosin + mirabegron

Number of daily incontinence 
episodes reduced by half (or more)No incontinence 

60% 75%

61% 76%

reduced by half (or more)
No urgency 
episodes

18% 53%

19% 63%

reduced by 10% (or more)
Normalization = fewer
than 8 daily urinations

19% 47%

31% 59%

ts from men who had at least
one incontinence episode at baseline

Urination frequency

Incontinence

Urgency

Better quality
of life

Less bother from
bladder symptoms

Fewer bladder 
symptoms

32%39%55%65%42%52%

 10% improvement  10% improvement  7% improvement

● Men taking tamsulosin and mirabegron were also less troubled by 
bladder symptoms†

Data from Kakizaki et al. 2020, Figure 3

What did the researchers conclude?
● Adding mirabegron to tamsulosin improves a range of urinary 

symptoms in men with BPH 
– More men urinated a normal number of times per day
– Fewer men felt an urgent need to urinate
– More men noticed improvements in their bladder symptoms, causing 

them less bother and improving their day-to-day quality of life

This is a summary of a study, which is different to medical advice – always consult 
with your healthcare provider if you are suffering from any health problems

Further information
• This study was funded by Astellas Pharma Inc. The authors would like to thank everyone 

who took part in the study, their families and caregivers, and the MATCH study investigators. 

funded by Astellas Pharma Global Development 

• The full article is called “Mirabegron add-on therapy to tamsulosin in men with overactive 

Lee, Daisuke Katou, Osamu Yamamoto, Budiwan Sumarsono, Satoshi Uno, 
Osamu Yamaguchi, which can be downloaded (for free) here: 
https://www.eu-focus.europeanurology.com/article/S2405-4569(19)30341-4/fulltext

• The primary results from the MATCH study “Mirabegron add-on therapy to tamsulosin for 
the treatment of overactive bladder in men with lower urinary tract symptoms: a randomized, 
placebo-controlled study (MATCH)” can be downloaded (for free) here: 
https://www.eu-focus.europeanurology.com/article/S2405-4569(19)30341-4/fulltext

something other than chance
†No statistical comparisons were made between treatments

The graphical PLS represents the opinions of the authors. For a full list of declarations, including 
funding and author disclosure statements, please see the full text online

Adv Ther (2021) 38:739–757 741



DIGITAL FEATURES

This article is published with digital features,
including a summary slide and graphical plain
language summary, to facilitate understanding
of the article. To view digital features for this
article go to https://doi.org/10.6084/m9.
figshare.13014158.

INTRODUCTION

Lower urinary tract symptoms (LUTS), includ-
ing those of overactive bladder (OAB), occur
commonly in older men. OAB is a highly
prevalent syndrome, with an estimated 12.4%
of the Japanese population C 40 years of age
experiencing symptoms [1]. Alpha-1 blockers
are generally used as first-line pharmacotherapy
for male LUTS, based on clinical guidelines for
male LUTS and benign prostatic hyperplasia in
Japan, which recommend that a1-blockers
(or phosphodiesterase 5 inhibitors) be used
regardless of prostate size [2]. However, since
a1-blockers alone often fail to improve storage
symptoms, including OAB, combination ther-
apy of an a1-blocker plus an antimuscarinic has
been recommended.

Mirabegron, a b3-adrenoreceptor agonist, is
an alternative treatment option to antimus-
carinics for OAB symptoms, with proven effi-
cacy in both sexes [3, 4]. Two previous studies in
Japan of mirabegron treatment added to tam-
sulosin have shown mirabegron add-on treat-
ment to be effective and well tolerated [5, 6].

MATCH was a 12-week randomized, double-
blind, placebo-controlled study at 53 sites in
Japan and 5 sites in Korea, enrolling male
patients aged C 40 years who still had OAB
symptoms while receiving tamsulosin for LUTS
[7]. The primary objective was to evaluate the
efficacy of mirabegron compared with placebo
in men with OAB who were receiving treatment
with the a1-blocker tamsulosin for LUTS. After a
4-week single-blind screening period in which
patients received tamsulosin at a dose of 0.2 mg
(in accordance with Japanese and Korean

guidelines) ? placebo, patients were random-
ized to tamsulosin ? mirabegron 50 mg or
tamsulosin ? placebo for 12 weeks. The
primary endpoint was change from baseline to
end of treatment (EoT) in mean number of
micturitions/24 h, based on a 3-day voiding
diary. Secondary endpoints included change
from baseline to EoT in mean number of
urgency, urgency urinary incontinence, and
incontinence episodes/24 h and in nocturia
episodes, mean volume voided/micturition, and
patient-reported outcomes (PROs), including
the OAB symptom score (OABSS). Results, pre-
sented in the primary paper [7], showed that
mirabegron add-on therapy was superior to
placebo in improving the primary endpoint
[adjusted mean difference (95% confidence
interval [CI]) vs. placebo - 0.52 (- 0.82 to
- 0.21)] and secondary endpoints. These
included mean volume voided/micturition
[12.08 (6.33–17.84)], OABSS [- 0.65 (- 1.04 to
- 0.26)], International Prostate Symptom Score
(IPSS) total [- 1.19 (- 1.94 to - 0.44)], IPSS
storage [- 0.78 (- 1.13 to - 0.43)], IPSS quality
of life scores [- 0.29 (- 0.51 to - 0.07)], OAB
questionnaire (OAB-q) symptom bother [- 4.52
(- 6.91 to - 2.13)], and OAB-q total health-re-
lated quality of life [HRQoL; 2.79 (1.13–4.44)] at
EoT (week 12). Differences compared with pla-
cebo in urgency, urgency urinary incontinence,
and nocturia were not statistically significant
[7].

For a symptom-defined condition such as
OAB, PRO measures are important for evaluat-
ing disease severity and treatment efficacy [8].
In addition, it is important to show that treat-
ment effects are clinically meaningful to
patients. Responder analyses, based on identi-
fying efficacy responders by symptom resolu-
tion (normalization) or by clinically important
improvements, can provide support for results
showing improvements in objective measures.
This article reports results from a post hoc
analysis that was conducted to investigate the
proportion of responders from the MATCH
study based on voiding diaries and PROs. The
impact of age was also analyzed, using cut-offs
of 65 years and 75 years.
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METHODS

In this post hoc analysis, responder analyses,
including ten based on objective efficacy out-
comes and two based on PROs related to
HRQoL, were selected for inclusion. In line with
the International Continence Society (ICS)
guidelines for the presentation of data, symp-
tom resolution/normalization rates were

examined [9]. Normalization of micturitions
was defined as fewer than eight micturition
episodes/24 h at EoT, since eight or more mic-
turitions/24 h are associated with a significant
negative impact on symptom bother and
HRQoL compared with fewer than eight mic-
turitions/24 h [10]. For urgency, incontinence,
urgency urinary incontinence, and nocturia,
symptom normalization was defined as the

Table 1 Patient demographics and baseline characteristics (FAS) [Table adapted from Kakizaki H, Lee KS, Yamamoto O,
et al. Mirabegron Add-on Therapy to Tamsulosin for the Treatment of Overactive Bladder in Men with Lower Urinary
Tract Symptoms: A Randomized, Placebo-controlled Study (MATCH). Eur Urol Focus. 2019. doi:10.1016/
j.euf.2019.10.019, with permission from Elsevier]

Parameter Tamsulosin 1 placebo,
n = 283

Tamsulosin 1 mirabegron 50 mg,
n = 282

Age in years, mean (SD) 65.6 (9.0) 65.3 (8.5)

Age group, n (%)

\ 65 years 127 (44.9) 118 (41.8)

C 65 years 156 (55.1) 164 (58.2)

Ethnicity, n (%)

Japanese 268 (94.7) 268 (95.0)

Korean 15 (5.3) 14 (5.0)

BMI, kg/m2, mean (SD) 23.558 (2.996) 23.912 (3.003)

Prostate volume, ml, mean (SD) 31.14 (10.18) 30.86 (12.55)

Qmax, ml/s, mean (SD) 14.25 (6.81) 14.70 (7.53)

Disease duration, months, mean (SD) 52.9 (59.5)a 44.6 (44.4)b

Micturitions/24 h, mean (SD) 10.76 (2.36) 10.40 (2.24)

Urgency episodes/24 h, mean (SD) 4.18 (2.40) 3.99 (2.32)

Urgency urinary incontinence episodes/24 h,

mean (SD)

1.46 (1.91)c 1.03 (0.77)d

OABSS total score, mean (SD) 7.9 (1.9) 7.9 (2.0)

OAB-q symptom bother, mean (SD) 37.43 (20.24) 37.65 (20.22)

OAB-q HRQoL, mean (SD) 76.60 (16.89) 75.51 (16.43)

BMI body mass index, FAS full analysis set, HRQoL health-related quality of life, OAB-q overactive bladder questionnaire,
OABSS overactive bladder symptom score, SD standard deviation
a n = 257
b n = 249
c n = 74
d n = 86
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complete absence of symptoms at EoT that had
been present at baseline. Normalization of
OABSS was defined as OABSS total score\3 or
OABSS Question 3 score\ 2 at EoT.

Also examined were responders in terms of
clinically meaningful improvements in effi-
cacy: C 50% decrease in urgency episodes/24 h
at EoT, C 50% decrease in incontinence epi-
sodes/24 h at EoT, C 10% decrease in micturi-
tions/24 h at EoT, and fewer than two urgency
episodes/24 h at EoT.

Additional responder analyses included
clinically important differences in PROs. Mini-
mally important differences (MIDs) are defined
as the smallest difference in score in the domain
of interest that patients perceive as beneficial
and that would mandate, in the absence of
troublesome side effects and excessive cost, a
change in patient management [11]. The MID
for the OAB-q is 10 points [12]; therefore, a
responder was defined by a C 10-point decrease
in OAB-q symptom bother or a C 10-point
increase in OAB-q HRQoL. The minimally clin-
ically important change (MCIC) in OABSS was
defined as OABSS total score decreased by C 3
points at EoT [13].

Double and triple responders were also
recorded. Double responders were patients who
were simultaneously responders for micturi-
tions, urgency, incontinence, urgency urinary
incontinence, nocturia, or OABSS, AND OAB-q
symptom bother OR OAB-q HRQoL. Triple

Fig. 1 Proportion of patients achieving normalization at EoT. EoT end of treatment, OABSS overactive bladder symptom
score

Fig. 2 Proportion of patients achieving (i) C 50%
decrease in urgency or incontinence episodes, (ii) C 10%
decrease in micturitions, and (iii)\ 2 urgency episodes at
EoT. EoT end of treatment
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responders were the proportion of patients who
were simultaneously responders for micturi-
tions, urgency, incontinence, urgency urinary
incontinence, nocturia, or OABSS, AND OAB-q
symptom bother AND OAB-q HRQoL. Respon-
ders were also recorded by age group (\65 years
vs. C 65 years;\75 years vs. C 75 years). For
each study site, approvals were obtained from
the International Review Board/Ethics Com-
mittee before the start of this study. This study
was performed in accordance with the Helsinki
Declaration of 1964 and its later amendments.
All subjects provided informed consent to par-
ticipate in the study.

Statistical Analysis

Efficacy assessments were based on the full
analysis set (FAS), which included all patients
who received at least one dose of double-blind
study drug and had a baseline efficacy mea-
surement and at least one postbaseline efficacy
measurement. The number and percentage of
patients who achieved responder criteria at EoT
were summarized in each treatment group.
Assessments by age group were also performed.

RESULTS

Patients

A total of 779 patients provided written
informed consent and entered the screening
period. Of these, 730 patients received tamsu-
losin ? placebo, as described previously [7]. In
the treatment period, 568 patients were ran-
domized to either tamsulosin ? placebo or
tamsulosin ? mirabegron. Two patients did not
take the study drug during the treatment per-
iod. In addition, one patient had no evaluable
postbaseline efficacy data. In total, 544 patients
completed the study (272 in the placebo group,
272 in the mirabegron 50 mg group). Of 565
patients in the FAS, 56.6% were C 65 years
(Table 1), and 14.7% were C 75 years. In total,
23.4% of mirabegron patients reported C 1
treatment-emergent adverse event (TEAE) com-
pared to 22.5% of patients in the placebo group,

and 3.9% and 6.3%, respectively, reported drug-
related TEAEs.

Post Hoc Analyses

In terms of normalization, a higher frequency of
responders was observed for the

Fig. 3 Proportion of patients achieving (i) MID in OAB-q
symptom bother score, (ii) MID in OAB-q HRQoL score,
and (iii) MCIC in OABSS at EoT. EoT end of treatment,
HRQoL health-related quality of life, MCIC minimally
clinically important change, MID minimally important
difference, OAB-q overactive bladder questionnaire, OABSS
overactive bladder symptom score
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Table 2 Double- and triple-responder analyses for the placebo and mirabegron 50 mg groups (FAS)

Tamsulosin 1 placebo Tamsulosin 1 mirabegron
50 mg

Double-responder criteria

Micturition (normalization) and OAB-q symptom bother score

(MID)

33/277 (11.9%) 62/275 (22.5%)

Micturition (normalization) and OAB-q HRQoL score (MID) 20/277 (7.2%) 37/275 (13.5%)

Urgency (normalization) and OAB-q symptom bother score

(MID)

38/277 (13.7%) 36/276 (13.0%)

Urgency (normalization) and OAB-q HRQoL score (MID) 22/277 (7.9%) 17/276 (6.2%)

Incontinence (normalization) and OAB-q symptom bother

score (MID)

34/80 (42.5%) 42/88 (47.7%)

Incontinence (normalization) and OAB-q HRQoL score

(MID)

17/80 (21.3%) 25/88 (28.4%)

Urgency urinary incontinence (normalization) and OAB-q

symptom bother score (MID)

30/74 (40.5%) 42/85 (49.4%)

Urgency urinary incontinence (normalization) and OAB-q

HRQoL score (MID)

16/74 (21.6%) 25/85 (29.4%)

Nocturia (normalization) and OAB-q symptom bother score

(MID)

16/252 (6.3%) 20/243 (8.2%)

Nocturia (normalization) and OAB-q HRQoL score (MID) 11/252 (4.4%) 12/243 (4.9%)

OABSS (normalization) and OAB-q symptom bother score

(MID)

33/280 (11.8%) 39/279 (14.0%)

OABSS (normalization) and OAB-q HRQoL score (MID) 18/280 (6.4%) 19/279 (6.8%)

Micturition (C 10% decrease) and OAB-q symptom bother

score (MID)

81/277 (29.2%) 120/275 (43.6%)

Micturition (C 10% decrease) and OAB-q HRQoL score

(MID)

46/277 (16.6%) 74/275 (26.9%)

Urgency (C 50% decrease) and OAB-q symptom bother score

(MID)

100/277 (36.1%) 124/276 (44.9%)

Urgency (C 50% decrease) and OAB-q HRQoL score (MID) 57/277 (20.6%) 72/276 (26.1%)

OABSS (MCIC) and OAB-q symptom bother score (MID) 87/280 (31.1%) 107/279 (38.4%)

OABSS (MCIC) and OAB-q HRQoL score (MID) 49/280 (17.5%) 58/279 (20.8%)

Triple-responder criteria

Micturition (normalization) and OAB-q symptom bother score

(MID) and OAB-q HRQoL score (MID)

18/277 (6.5%) 34/275 (12.4%)

Urgency (normalization) and OAB-q symptom bother score

(MID) and OAB-q HRQoL score (MID)

22/277 (7.9%) 16/276 (5.8%)
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tamsulosin ? mirabegron group than for the
tamsulosin ? placebo group (Fig. 1). The pro-
portion of patients achieving micturition fre-
quency normalization at EoT was 30.7% for
tamsulosin ? mirabegron compared with
18.6% for tamsulosin ? placebo. Normalization
of urgency was 19.1% for tamsu-
losin ? mirabegron and 18.2% for tamsu-
losin ? placebo; normalization of incontinence
was 60.7% for tamsulosin ? mirabegron and
60.0% for tamsulosin ? placebo. Regarding
urgency urinary incontinence, normalization
was 64.0% for tamsulosin ? mirabegron com-
pared with 59.5% for tamsulosin ? placebo. For
nocturia, normalization was 10.6% for tamsu-
losin ? mirabegron compared with 9.8% for
tamsulosin ? placebo. Normalization of OAB
symptoms based on OABSS was 17.1% for the
tamsulosin ? mirabegron group and 14.5% for
the tamsulosin ? placebo group.

Similarly, higher proportions of patients in
the mirabegron add-on group reported clini-
cally meaningful improvements than those in

the placebo group. The proportion of patients
reporting C 50% decrease in urgency episodes
and incontinence episodes was 62.6% and
76.4%, respectively, for tamsu-
losin ? mirabegron and 52.9% and 75.0%,
respectively, for tamsulosin ? placebo (Fig. 2i).
The proportion of patients with C 10% decrease
in micturitions/24 h at EoT and fewer than two
urgency episodes at EoT was greater for tamsu-
losin ? mirabegron (58.8% and 61.5%, respec-
tively) than for tamsulosin ? placebo (46.8%
and 51.1%, respectively; Fig. 2ii). Percentages
achieving MIDs for OAB-q symptom bother and
HRQoL subscales were 65.2% and 39.1% for
tamsulosin ? mirabegron and 54.6% and
31.8% for tamsulosin ? placebo (Fig. 3i and ii).
Percentages achieving the MCIC for the OABSS
(C 3-point decrease in OABSS score) were 51.6%
for tamsulosin ? mirabegron and 42.0% for
tamsulosin ? placebo (Fig. 3iii).

Double- and triple-responder findings were
as predicted by the results of single-responder
analyses, with numerical differences observed

Table 2 continued

Tamsulosin 1 placebo Tamsulosin 1 mirabegron
50 mg

Incontinence (normalization) and OAB-q symptom bother

score and OAB-q HRQoL score

16/80 (20.0%) 24/88 (27.3%)

Urgency urinary incontinence (normalization) and OAB-q

symptom bother score (MID) and OAB-q HRQoL score

(MID)

15/74 (20.3%) 23/85 (27.1%)

Nocturia (normalization) and OAB-q symptom bother score

(MID) and OAB-q HRQoL score (MID)

10/252 (4.0%) 12/243 (4.9%)

OABSS (MCIC) and OAB-q symptom bother score (MID)

and OAB-q HRQoL score (MID)

18/280 (6.4%) 19/279 (6.8%)

Micturition (C 10% decrease) and OAB-q symptom bother

score (MID) and OAB-q HRQoL score (MID)

42/277 (15.2%) 69/275 (25.1%)

Urgency (C 50% decrease) and OAB-q symptom bother score

(MID) and OAB-q HRQoL score (MID)

55/277 (19.9%) 68/276 (24.6%)

OABSS (MCIC) and OAB-q symptom bother score and OAB-

q HRQoL score

47/280 (16.8%) 55/279 (19.7%)

FAS full analysis set, HRQoL health-related quality of life, MCIC minimally clinically important change, MID minimally
important difference, OAB-q overactive bladder questionnaire, OABSS overactive bladder symptom score
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in the combinations that achieved numerical
differences in single-responder criteria. There
were numerical differences in favor of the tam-
sulosin ? mirabegron group for micturitions
(normalization or C 10% decrease in micturi-
tions) and OAB-q symptom bother score OR
OAB-q HRQoL; for C 50% decrease in urgency
and OAB-q symptom bother score OR OAB-q
HRQoL; and for OABSS (normalization/MCIC)
and OAB-q symptom bother score OR OAB-q
HRQoL; Table 2. There was little numerical
difference between the tamsu-
losin ? mirabegron and tamsulosin ? placebo
groups for urgency normalization and OAB-q
symptom bother score OR OAB-q HRQoL,
although the proportions were numerically
higher for the tamsulosin ? placebo group than
for the tamsulosin ? mirabegron group.

Analysis by Age Group

In general, a higher frequency of responders was
observed in both age groups for the tamsu-
losin ? mirabegron group than for the tamsu-
losin ? placebo group. Patients aged C 65 years
generally had similar responder rates to patients
aged\65 years. However, the proportion of
tamsulosin ? mirabegron patients achieving
the OAB-q HRQoL MID was lower for those
aged C 65 years (33.3%) than for those
aged\65 years (47.0%; Table 3). Moreover, in
the analyses by age\75 years ver-
sus C 75 years, although more responders were
observed in both age groups for the tamsu-
losin ? mirabegron group than for the tamsu-
losin ? placebo group, responder rates
themselves were more divergent among age
groups for some endpoints. Double- and triple-
responder analyses for each age category gen-
erally showed greater proportions for the tam-
sulosin ? mirabegron group than for the
tamsulosin ? placebo group (Table 4). How-
ever, for urgency normalization AND OAB-q
symptom bother score, the tamsu-
losin ? placebo group showed numerically
higher values than the tamsu-
losin ? mirabegron group in all age groups
except for\ 65 years.

DISCUSSION

In this post hoc analysis of male patients, results
were consistent with those of the primary
analysis, with a higher frequency of responders
observed for most endpoints for the tamsu-
losin ? mirabegron group than for the tamsu-
losin ? placebo group. There were numerical
differences in favor of the mirabegron add-on
group for micturition endpoints (micturition
normalization and C 10% decrease in micturi-
tions/24 h at EoT). In addition, numerical dif-
ferences in favor of the mirabegron add-on
group were observed for two of the urgency
endpoints (C 50% decrease in urgency episodes/
24 h at EoT and fewer than two urgency epi-
sodes/24 h at EoT). The MCIC for OABSS was
also achieved, and this is likely the most rele-
vant result for clinical practice [14] because the
OABSS is simple and dependable, can provide a
quick overall assessment of OAB symptoms, and
can indicate symptom severity and bother
[15, 16]. Both urgency and incontinence were
more affected by increased age. For example,
normalization of incontinence episodes in the
placebo group C 75 years was 69.2% (versus
66.7% in the mirabegron group).

Differences between the tamsu-
losin ? mirabegron and the tamsu-
losin ? placebo groups were not so pronounced
for normalization of urgency, incontinence,
urgency urinary incontinence, and nocturia,
and for C 50% decrease in incontinence epi-
sodes/24 h at EoT. However, in all instances, the
tamsulosin ? mirabegron group had a higher
frequency of responders than the tamsu-
losin ? placebo group. Regarding double
responders, there were numerical differences in
favor of tamsulosin ? mirabegron versus tam-
sulosin ? placebo for micturitions and 50%
decrease in urgency, or OABSS and OAB-q
(symptom bother or HRQoL). However, there
was little numerical difference between the
tamsulosin ? mirabegron and tamsu-
losin ? placebo groups for urgency normaliza-
tion and OAB-q (symptom bother or HRQoL).

Another study has similarly found improved
responder rates for mirabegron-treated patients,
including improvements in micturitions and
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incontinence. In a post hoc analysis of pooled
PRO data in phase 3 studies of mirabegron
monotherapy (n = 1324) compared with pla-
cebo (n = 1328), mirabegron demonstrated
greater improvements from baseline to EoT for
responder analyses, whether for individual
objective and subjective outcomes or for double
and triple responders [17].

Double responders were patients who were
simultaneously responders for either inconti-
nence or micturitions as well as PROs [OAB-q
symptom bother scale, OAB-q total HRQoL, or
patient perception of bladder condition (PPBC)
scale]. Triple responders were patients who were
simultaneously responders for either inconti-
nence or micturitions as well as PPBC and the
OAB-q symptom bother scale, or PPBC and
OAB-q total HRQoL. Improvements over pla-
cebo were statistically significant for all double-
and triple-responder analyses and for all single-
responder analyses except for PPBC.

A recent study also reported improved
symptoms for mirabegron in combination with
a phosphodiesterase 5 inhibitor, tadalafil 5 mg
(n = 89), compared with tadalafil monotherapy
(n = 87) in male patients aged C 50 years with
residual OAB symptoms [18]. The primary end-
point, change from baseline in total OABSS, was
statistically significantly decreased by 1.78 (95%
CI 1.05–2.50) points in the combination group
compared with the monotherapy group
(P\0.001). Changes in OABSS nighttime
voiding score, urgency score, urgency urinary
incontinence score, IPSS storage subscores, and
micturition chart variables (number of voids,
nighttime voids, and urgency episodes/24 h)
were also significantly reduced in the combi-
nation group (all P\ 0.001).

It is possible that antimuscarinics have a
more pronounced effect than mirabegron on
incontinence and also that antimuscarinics
have a more pronounced effect on urgency than
on micturitions. The latter certainly seemed to
be the case in the ASSIST and SOFIA studies,
although it should be noted that these studies
had a different primary endpoint than that of
MATCH, so cannot be directly compared.

ASSIST was a randomized, double-blind
study, in which 638 men aged C 50 years with
residual OAB symptoms despite tamsulosin

monotherapy were randomized to 12 weeks of
add-on therapy with solifenacin (2.5 mg or
5 mg) or placebo [19]. The primary endpoint,
mean change in urgency episodes, was reduced
by 2.2 episodes in the tamsulosin ? solifenacin
2.5 mg group and 2.4 episodes in the tamsu-
losin ? solifenacin 5 mg group, with differences
achieving statistical significance compared with
tamsulosin ? placebo. The number of micturi-
tions/24 h was reduced by 1.27 episodes in the
tamsulosin ? solifenacin 2.5 mg group and
1.06 episodes in the tamsulosin ? solifenacin
5 mg group, once again with statistically sig-
nificant differences compared with tamsu-
losin ? placebo. The number of nocturia
episodes and urgency urinary incontinence
episodes were numerically reduced in both
tamsulosin ? solifenacin groups versus tamsu-
losin ? placebo; however, these differences did
not reach statistical significance. Although
responder rates were not reported, a statistically
significant reduction of OABSS urgency score
and number of micturitions/24 h was shown in
both solifenacin add-on groups compared with
the placebo group, whereas a significant reduc-
tion of urgency episodes from bladder diary
entries was demonstrated in only the tamsu-
losin ? solifenacin 5 mg group.

Results from a 12-week randomized, placebo-
controlled trial (SOFIA) in 794 patients showed
that fesoterodine was associated with statisti-
cally significantly and clinically greater
improvements in urgency episodes (primary
endpoint), micturition frequency, incontinence
pad use, nocturia, and PROs than placebo in
adults C 65 years with OAB, but not in urgency
urinary incontinence episodes [20]. Mean
number of urgency episodes/24 h decreased
from 8.5 at baseline to 4.6 at week 12 in the
fesoterodine group and from 8.8 to 6.3 in the
placebo group. Mean number of micturitions/
24 h decreased from 11.9 to 9.8 in the fesoter-
odine group and 12.1 to 10.9 in the placebo
group. Mean number of incontinence pads
used/24 h decreased from 2.8 to 1.8 in the fes-
oterodine group and 3.3 to 2.7 in the placebo
group. Mean number of nocturia episodes
decreased from 2.8 to 2.2 in the fesoterodine
group and 2.9 to 2.6 in the placebo group.
Responder rates on the treatment benefit scale,
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PPBC, urgency perception scale, and OAB-q
satisfaction were also statistically significantly
higher with fesoterodine.

However, in a noninferiority study compar-
ing efficacy and safety of mirabegron and
solifenacin in 1887 OAB patients dissatisfied
with previous antimuscarinic treatment due to
lack of efficacy (the BEYOND study), both mir-
abegron and solifenacin improved responder
rates [21]. Micturition normalization at EoT was
achieved in 43.6% and 47.2% of mirabegron
and solifenacin patients, respectively, with a
corresponding odds ratio (OR) versus mira-
begron (95% CI) of 1.14 (0.93–1.39); 85.1% and
88.1% of patients, respectively, achieved a
C 50% decrease in incontinence episodes/24 h
at EoT with a corresponding OR (95% CI) versus
mirabegron of 1.25 (0.82–1.90), and 67.3% and
68.5% of patients, respectively, achieved zero
incontinence episodes at EoT, OR (95% CI)
versus mirabegron 1.02 (0.73–1.42). None of the
treatment differences were statistically
significant.

The proportion of responders in the mir-
abegron add-on group in the current MATCH
study is similar to the single-responder rates
from the BESIDE study, in which mirabegron
was used as add-on treatment to the antimus-
carinic solifenacin in 2174 patients (male and
female) with OAB wet and an inadequate
response to solifenacin monotherapy [22].
Compared with solifenacin 5 mg and 10 mg
monotherapy, patients receiving mirabegron
add-on treatment were 47% and 28% more
likely to achieve zero incontinence and 51%
and 25% more likely to achieve C 50% decrease
in incontinence episodes/24 h. They were also
29% and 12% more likely, respectively, to
achieve normalization of micturition fre-
quency. There was statistical significance in
favor of the combination compared with
solifenacin 5 and 10 mg in the proportion of
responders with a C 10-point improvement in
OAB-q symptom bother score or OAB-q total
HRQoL and a major (C 2 point) improvement
in PPBC [22]. At EoT, statistically significant
improvements were demonstrated for all five
exploratory variables (three double- and two
triple-responder analyses) in favor of the

combination group compared with solifenacin
5 mg.

SYNERGY was a study comparing solifenacin
5 mg ? mirabegron 25 mg and solifenacin
5 mg ? mirabegron 50 mg with monotherapy
and placebo in both treatment-naive and
previously treated patients (male and female)
with OAB wet (n = 3398). In this study, odds
ratios in favor of both combined therapies were
shown for the proportion of patients achieving
incontinence and micturition frequency nor-
malization compared with monotherapies [23].
In addition, OAB-q symptom bother score
responder rates (C 10-point improvement from
baseline to EoT) were statistically significantly
higher than for mirabegron monotherapy for
both combination groups, and the combination
5 ? 50 mg was significantly better than solife-
nacin monotherapy [24]. The highest propor-
tion of double responders (50% decrease in
incontinence and C 10-point improvement in
OAB-q symptom bother) was observed in the
combination groups.

The PREFER study, a double-blind, random-
ized, crossover study in which 358 patients of
both sexes received mirabegron and tolterodine,
included responder rates for OAB-q subscales
and OAB Satisfaction (OAB-S) Medication
Tolerability score C 90 [25]. The percentage of
responders at EoT for mirabegron and tolter-
odine extended release was 71.7% versus 65.5%
for OAB-q symptom bother and 59.3% versus
54.2% for OAB-q total HRQoL. For the OAB-S
medication tolerability score, the percentage of
responders (score C 90) at EoT was 52.5% for
mirabegron and 48.5% for tolterodine extended
release.

In a postmarketing study of mirabegron in
9795 patients aged C 75 years with OAB, mean
total OABSS decreased significantly from base-
line and exceeded the MCIC in 61.0% and
65.9% of patients aged C 75 and\75 years,
respectively [26]. However, it should be noted
that the BESIDE, SYNERGY, and PREFER studies
and the postmarketing study all enrolled more
female patients than male patients with OAB.

Responder analyses provide a tool to trans-
late changes in subjective or objective measures
into clinically meaningful binary outcomes—
responders or nonresponders. In this study,
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responder analyses confirmed that the patients
with OAB who achieved significant reductions
in symptoms also experienced significant ben-
efits in HRQoL. Higher proportions of patients
in the mirabegron add-on group versus the
placebo group reported clinically meaningful
improvements in the MCIC for OABSS and the
MID for the OAB-q subscales, illustrating that
add-on therapy has the potential to lead to
higher treatment success.

Limitations, due to the post hoc nature of
this analysis, are that differences between
groups were not analyzed statistically and the
PPBC not measured. Further limitations are the
omission of severe urgency (PPIUS grade 3 or 4)
as an inclusion criterion and the unbalanced
ratio of patients by country. In addition, future
studies might benefit from including a tamsu-
losin plus antimuscarinic comparative arm.

CONCLUSION

Mirabegron therapy added on to tamsulosin in
men resulted in a higher frequency of respon-
ders compared with the tamsulosin ? placebo
group in terms of normalization (e.g., micturi-
tion frequency normalization), clinically
meaningful improvements in efficacy
(e.g., C 50% decrease in urgency), and mini-
mally important changes in PROs (e.g., MCIC in
OABSS). These results were mirrored in the age
groups using cut-offs of 65 years and 75 years.
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