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For the treatment of overactive bladder (OAB),
physiotherapy and pharmaceutical therapies have been
the main treatments of choice. The mainstays of medical
therapy for OAB are antimuscarinics (AMs) and B3-
adorenoceptor (AR) agonists. Until recently, AMs were
the most commonly used drugs and included oxybutynin
(IR, ER and tape), propiverine, tolterodine, trospium,
darifenacin, solifenacin and fesoterodine. There is
considerable evidence from basic and clinical studies that
shows the efficacy of these AMs. Clinical studies have
demonstrated their efficacy in relieving symptoms based on
various symptom scores, bladder diaries, and urodynamic
studies. Basic studies include those that investigated
muscarinic subtype selectivity, pharmacokinetics (such as
half-life, tissue selectivity, transferability into central nervous
system, etc.) (1). AMs have been reported to be effective
not only for OAB, but also neurogenic bladder resulting
from spinal cord injury or spina bifida by decreasing
detrusor overactivity or low compliance bladder (2).
However, tolerability and adherence were low, probably
due to side effects and/or lack of efficacy (3). The most
common side effects of AMs are dry mouth, constipation,
and blurred vision. Recently, AMs have been reported to
affect the central nervous system and may cause cognitive
dysfunction.
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Recently, there have been reports that mirabegron
(MIRA), a P3-adorenoceptor (AR) agonist, may be an
alternative to AMs in the treatment of OAB. MIRA has
been reported to be more effective than placebo, have fewer
side effects than AMs including dry mouth and constipation,
and thus has better tolerability and adherence. It was also
more cost-effective than AMs (4,5). A few other p3-AR
agonists have been developed for OAB, but there is a lack
of evidence for the efficacy and safety of these agents in the
treatment of OAB (6).

We had the opportunity to read an interesting paper
(Chapple et al.) recently published in the journal European
Urology (4). This pooled data analysis of ten phase 2-4,
double-blind, 12-week studies of MIRA monotherapy
for OAB demonstrated that MIRA is effective, with
improvements over placebo in the mean number of
incontinence episodes/24 h, micturition/24 h, urgency
episodes/24 h, volume voided/micturition, and nocturia
episodes.

The authors assessed baseline OAB-related characteristics,
intrinsic and extrinsic factors, and analyses by age (<65 vs.
>65 yr and <75 vs. 275 yr) and sex. Significant treatment-by-
subgroup interactions from baseline in the mean number of
incontinence episodes/24 h by age (<65 vs. >65 yr), nocturia
by age (<65 vs. 265 yr and <75 vs. 275 yr), and urgency
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episodes by previous medication were reported (4).

In this pooled data analysis, the characteristics of patient
demographics were as follows: wet-OAB occurred in
44-51% of patients and was more prevalent in women;
men represented 24-26% of subjects, and men had a higher
number of nocturia episodes and number of micturition/24
h. Older age groups had a higher frequency of urgency
incontinence and prior OAB medication use than younger
age groups.

This paper also reviewed two studies on the combined
use of solifenacin (2.5-5 g) + mirabegron (25-50 mg)
compared with solifenacin monotherapy (5 mg), or
mirabegron (2.5-50 mg) or placebo (Symphony and
Synergy trials). They concluded that the combination of
solifenacin (5 mg) +mirabegron (25-50 mg) had greater
efficacy and a slightly higher incidence of adverse events
compared with monotherapy or placebo (7,8).

However, there were no head-to-head comparisons of
MIRA and AMs in the phase 2-4 studies because these
AMs were used as active control drugs. The only study that
compared tolterodine and MIRA was the phase II study
reported by Chapple et 4/., and no between-drug differences
were detected (9).

In the BEYOND study, a noninferiority, randomized trial
was conducted to ascertain the efficacy and safety of MIRA
compared to solifenacin in OAB patients who were dissatisfied
with their previous AM treatment due to lack of efficacy.
Non-inferiority was not demonstrated in the study (10).
In the future, a head-to-head comparison of MIRA (or
other B3-AR agonists) and AMs might be necessary in naive
patients or those who were dissatisfied with their previous
MIRA treatment.

However, there were significant differences between
AMs and MIRA in terms of drug-related adverse events, i.e.,
21.4% vs. 17%, respectively; dry mouth was more frequent
in the AM group (8.7%) than in the MIRA group (2.7%)
and placebo group (2.4%), and a similar, low frequency was
reported among the groups for constipation (placebo 1.7%,
MIRA 2.1%, and AM 2.4%).

The frequencies of urinary retention were <1% in all
treatment and age groups and both sexes, suggesting both
AMs and MIRA rarely cause urinary retention. However,
in these phase 2—4 studies, patients at risk of urinary
retention, such as those having large postvoid residual urine
volume (PVR), may be excluded, and men with benign
prostatic hyperplasia may have been treated with a-blockers.
Therefore, increase in PVR should be carefully monitored
in real-life practice.
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The rise in TEAEs with age was greater in the AM
population than in the MIRA population, and this was
particularly striking for those aged <75 versus >75 yr, with
increases in frequency of 2.1% (placebo), 2.9% (MIRA),
and 9.4% (AM). The frequency of tachycardia was <1% in
all treatment and age groups and for both sexes. Regarding
cardiovascular AEs associated with MIRA, the frequency
of hypertension was similar among the MIRA, AM and
placebo groups (4,11), but a dose-dependent increase in
pulse rate, although not clinically meaningful, has been
reported.

Therefore, the authors concluded that mirabegron may
be a better option than AMs for those aged >75 yr and also
for elderly patients susceptible to constipation (4).

Other than these analyses, the phase 2—4 studies referred
to in this paper have several limitations: all studies were
designed, managed, analyzed, and funded by only one
sponsor company. Although all of the studies were well
designed, placebo-controlled, double-blind studies with
a similar protocol, with large number of patients, these
company-designed studies may contain bias. Patients with
polyuria (total daily urine volume >3,000 mL), PVR >100-
300 mL, uncontrolled hypertension (systolic blood pressure
>180 mmHg, or diastolic blood pressure >110 mmHg),
severe tachycardia (pulse rate 2110 bpm), and other
diseases such as stress urinary incontinence or neurogenic
bladder were strictly excluded. Thus, the recruited patients
may be dissimilar to those seen by general practitioners,
and patients must sign an informed consent form. The
duration of these studies was fixed at three months, and
the treatments were stopped at the end of this time. Thus,
the dropout rates were very low, and it remains unclear
whether patients accurately reported their actual symptoms.
Therefore, these conditions would tend to be different from
those found in real-life practice.

In cases where patients had taken medication for OAB
previously or had been taking other drugs, this could have
affected the results.

The patients included in the study may have discontinued
AMs prior to enrollment for various reasons including
side effects or lack of efficacy. In patients with prior OAB
treatment, 69.0%, 77.6%, and 51.0% in the MIRA, AM,
and placebo groups, respectively, had discontinued one or
more prior treatments (mostly AMs) due to lack of efficacy.
Thus, AMs may not have been effective from the time
the study was initiated in these patients, but were naive
to MIRA.

The mechanism of action of B3-AR agonists is reported
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to be the promotion of detrusor relaxation during urine
storage, while that of AM is to inhibit detrusor contraction
during voiding, and both drugs have been reported to
inhibit the activity of afferent nerves. There are many
reports on the urodynamic action of AMs to inhibit
detrusor overactivity (DO), and thus have been reported
to be effective not only for OAB but also in neurogenic
DO. However, there are only a few reports on urodynamic
studies of MIRA in patients with non-neurogenic DO or
neurogenic DO. Therefore, the differences in how B3-AR
agonists and AMs inhibit detrusor contraction, including
neurogenic DO, remain to be elucidated.

A high placebo response was observed, even though
the effects of active drugs were greater than placebo. The
reasons for the placebo effect may be that patients were
monitored by keeping a bladder diary and voluntarily
corrected their life styles including restricting fluid
intake. Therefore, 160-500 patients in each treatment
arm were required to demonstrate statistically significant
improvements in patients treated with active drugs
compared to placebo.

Finally, in the future, a long-term, head-to head
comparison between B3-AR agonists and AMs is necessary
to elucidate the role of these drugs.
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