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Additional low-dose antimuscarinics can improve
overactive bladder symptoms in patients with
suboptimal response to beta 3 agonist monotherapy
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Purpose: We aimed to assess the patient-reported outcome (PRO) and efficacy of add-on low-dose antimuscarinic therapy in over-
active bladder (OAB) patients with suboptimal response to 4-week treatment with beta 3 agonist monotherapy (mirabegron, 50
mg).

Materials and Methods: We enrolled OAB patients with 4-week mirabegron (50 mg) treatment if the patients’ symptoms im-
proved, but not to a satisfactory extent (patient perception of bladder condition [PPBC] >4). Enrolled patients had 8-week low-
dose antimuscarinics add-on therapy (propiverine HCl, 10 mg). Patients recorded 3-day voiding diary at screening, enrollment (after
4 weeks of mirabegron monotherapy) and after 8 weeks of add-on therapy. We assessed the change of PRO (PPBC) as a primary
end point and the efficacy of add-on therapy (change of frequency, urgency, urinary urgency incontinence [UUI] based on voiding
diary) as a secondary end point.

Results: Thirty patients (mean age, 62.3+12.8 years; mean symptom duration, 16.0+12.3 months) were finally enrolled in the
study. The mean PPBC value was 4.3+0.4 after mirabegron monotherapy, and decreased to 3.2+1.0 after 8-week add-on therapy.
The mean urinary frequency decreased from 10.1£3.1 to 8.8+3, the mean number of urgency episodes decreased from 3.6+1.6 to
1.8+1.2 and the number of urgency incontinence episodes decreased from 0.7+1.0 to 0.2+0.5 after add-on therapy. No patients
had event of acute urinary retention and three patients complained of mild dry mouth after add-on therapy.

Conclusions: Add-on therapy of low-dose antimuscarinics exhibits good efficacy and safety in patients with suboptimal response
after 4-week of mirabegron (50 mg) monotherapy.
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INTRODUCTION frequency and nocturia, with or without urinary urgency
incontinence (UUI), in the absence of urinary tract

Overactive bladder (OAB) is characterized by symptoms infection or other pathological conditions [1]. Among the
of urinary urgency, usually accompanied by daytime OAB symptoms, UUI—noted in approximately one-third
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of OAB cases—leads to the most discomfort [2] Compared
with continent (dry) patients with OAB, those who are
incontinent (wet) experience a markedly reduced quality
of life (QoL), and report higher rates of depression and
emotional stress [3], thus indicating that incontinent patients
with OAB who are refractory to treatment are likely to be
extremely dissatisfied with their QoL.

Antimuscarinic treatment and the beta 3 adrenoreceptor
agonist mirabegron are the oral pharmacotherapies used
to treat OAB. Both classes of drugs show similar efficacy;
however, unlike antimuscarinics, mirabegron is not asso-
ciated with anticholinergic side effects [4] Hence, many
patients have been started on mirabegron therapy for
OAB in recent years. Due to the similar efficacy between
mirabegron and antimuscarinics, some patients receiving
mirabegron treatment may exhibit an insufficient response.
Antimuscarinic therapy can be added to mirabegron
monotherapy in these patients. In fact, a randomised double-
blind multicentre phase 3B (BESIDE) study recently showed
that the addition of mirabegron (50 mg) to a solifenacin
(5 mg) regimen further improved the OAB symptoms as
compared to added treatment with 5- or 10-mg solifenacin
in patients who remained incontinent after initial therapy
with solifenacin (5 mg) [5] Nevertheless, no study to date
has assessed the addition of low-dose antimuscarinics to a
regimen containing mirabegron (50 mg) in patients with an
unsatisfactory response to the monotherapy. This may be
a useful alternative as mirabegron is currently selected as
the initial treatment for OAB [6], and add-on therapy with
low-dose antimuscarinics may help avoid the side-effects
of standard-dose antimuscarinics, such as acute urinary
retention and high discontinuation rates in patients with
suboptimal response to mirabegron monotherapy [7] In the
present study, we primarily aimed to assess the change
in the patient perception of bladder condition (PPBC) [8]
as a patient-reported outcome (PRO) of add-on therapy in
patients who exhibited suboptimal response to monotherapy.
Moreover, we sought to evaluate the efficacy of such add-on
therapy. The secondary aim was to assess the safety of add-
on therapy.

Mirabegron 50 mg
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MATERIALS AND METHODS

1. Study design

Considering the ethical aspects of data collection, the
study was approved by the Institutional Review Board of
Asan Medical Center (approval number: S2016-1815-0001).
OAB patients who visited the outpatient clinic of our
institution from May 2015 to September 2015 were screened.
Among these, patients who showed a suboptimal response
to initial mirabegron monotherapy were selected for the
current study.

The inclusion criteria were an age >18 years with
OAB symptom duration of >3 months. Patients with
stress urinary incontinence, mixed urinary incontinence,
urinary tract infection, urinary stone, or interstitial cystitis
were excluded. The interstitial cystitis patients diagnosed
according to International Continence Society guidelines.
In order to make exact differential diagnosis between OAB
and interstitial cystitis, we asked bladder pain/discomfort
with bladder filling to the patients. Patients who had
voiding symptoms which were related with bladder outlet
obstruction and who took medications, such as alpha-blocker,
5 alpha-reductase inhibitor, antihistamine, antidepressant
and antimuscarinic agents were excluded. The male patients
who showed prostate-specific antigen >10 ng/mL and
patients who had any neurogenic problems (stroke, spinal
cord injury, etc,) were also excluded.

A suboptimal response to treatment was considered in
cases where the symptoms improved, but not to a satisfactory
extent (PPBC>4). In these patients, add-on therapy with a
low-dose antimuscarinic agent (propiverine HCl, 10 mg) was
administered. After 8 weeks of add-on therapy, the PPBC
was assessed again to confirm the improvement due to
the add-on therapy. A 3-day voiding diary was recorded at
screening, enrollment (after monotherapy), and after add-on

therapy (Fig. 1).

2. Evaluation of patients report outcome, efficacy,
and safety
The patients recorded the PPBC, as a PRO, at 4 weeks
after the initiation of mirabegron monotherapy and 8 weeks
after the initiation of add-on therapy. The change in the

Mirabegron 50 mg+Propiverine HCI 10 mg

| 4 Weeks | 8 Weeks | >
[ [ Start add-on [
Visit 1 Visit 2 Visit 3
Screening Enrollment (n=30) Fig. 1. Study design.
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PPBC value was the primary study endpoint, whereas the
efficacy of the add-on therapy was the secondary end-point,
in terms of the mean change in urinary frequency, number
of urgency episodes, and number of urgency incontinence
episodes per day before and after add-on therapy. The safety
assessments included the postvoid residual volume, which
was evaluated using a bladder scan.

3. Statistical analysis

We used the Student t-test for comparative analysis.
Before using the t-test, we assessed for equal variance with
the F-test. We conducted t-tests based on an assumption of
heteroscedasticity for each result. The statistical assessments
were considered significant when p-values were <0.05.
Statistical analyses were conducted using IBM SPSS ver. 180
(IBM Co, Armonk, NY, USA).

RESULTS

1. Patient demographics

A total of 30 patients who answered PPBC points
greater than 4 after mirabegron monotherapy were
enrolled, and their medical records were reviewed. The
patient demographics and baseline characteristics are
described in Table 1. The mean age (+standard deviation
[SD]) was 62.3+128 years, and the mean symptom duration
was 16.0+12.3 months. Seven patients (23.3%) were male
and 23 (76.6%) were female. A total of 22 patients (77.3%)
had ever taken antimuscarinic agents, whereas 12 patients
discontinued antimuscarinic therapy due to an insufficient
effect (n=8) or poor tolerability (n=4). The mean (+SD)
urinary frequency, number of urgency incontinence epi-
sodes, and number of urgency episodes (grade 3 or 4) were
121456, 51+2.3, and 1.3+04, respectively. The mean voided
volume, maximum flow rate, and postvoid residual urine
were 125.7+56.8 mL, 19.7+5.6 m/s, and 28.2+26.3 mL on
uroflowmetry analysis prior to mirabegron monotherapy

Low-dose antimuscarinics add-on therapy
(Table 1).

2. Patients report outcome

Among the 30 study patients (n=30), 10 (33.3%), and 20
(66.6%) exhibited a value of 4 or 5 for the PPBC, respectively,
after 4 weeks of mirabegron monotherapy. However, 3 (10.0%)
and 11 patients (366%) exhibited a value of 4 and 5 for the
PPBC, respectively, after 8 weeks of add-on therapy with
low-dose antimuscarinics. Ten patients (33.3%), 4 patients
(13.3%), and 2 patients (66%) exhibited values of 3, 2, and
1 for the PPBC at 8 weeks after add-on therapy with low-
dose antimuscarinics, respectively (Fig. 1). Patients with
stationary PPBC value had severe baseline symptom with
significantly more episodes of frequency and urgency (Table
2).

Table 1. Patient demographics and baseline characteristics (n=30)

Characteristic Value

Age (y) 62.3+12.8
Sex

Male 7(23.3)

Female 23(76.6)
Symptom duration (mo) 16.0£12.3
Previous OAB medication 22(77.3)
Previous OAB medication discontinued 12 (40.0)

Insufficient effect 8(26.6)

Poor tolerability 4(13.3)
Uroflowmetry

Voided volume (mL) 125.7+56.8

Maximum flow rate (m/s) 19.7£5.6

Postvoid residual urine volume (mL) 28.2+26.3
Voiding diary

Frequency/24 h 12.1£5.6

Urgency episodes (grade 3 or 4)/24 h 51£23

Urinary urgency incontinence episodes/24 h 1.3+0.4

Values are presented as meantstandard deviation or number (%).

Table 2. Baseline difference between patients with improved and stationary symptom

Variable Improved (n=20) Stationary (n=10) p-value

Age (y) 63.8+13.4 59.6+11.7 0.412
Symptom duration (mo) 15.9+11.9 16.5+14.0 0.895
No. of OAB wet 12 (60.0) 6 (60.0)
Baseline symptom

Frequency/24 h 11.1£3.0 14.2+3.6 0.017

Urgency (grade 3 or 4)/24 h 45%15 6.2+1.5 0.007

Urinary urgency incontinence episodes/24 h 1314 1.5+2.4 0.719

Values are presented as meantstandard deviation or number (%).
OAB, overactive bladder.
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3. Efficacy and safety of add-on therapy

The mean frequency decreased from 101431 to 88+3.0
after 8 weeks of add-on therapy. The mean number of
urgency episodes also decreased from 36+16 to 1.8+12 after
add-on therapy. The number of UUI episodes at baseline
decreased from 0.7+1.0 to 02+05 after add-on therapy. There
was no event of acute urinary retention. Patients mean
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residual urine volume changed from 282+26.3 to 31.2+ 291
(p=0.156). Three patients complained of mild dry mouth
after add-on therapy; however, this did not lead to the
discontinuation of add-on therapy in such cases (Figs. 2, 3).
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Fig. 2. Change of patient perception of bladder condition and frequency after monotherapy and add-on therapy.
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Fig. 3. Change of urinary frequency (A), urgency (B), urgency inconti-
nence (C) episodes.
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DISCUSSION

In the present study, we clearly demonstrate the suitable
efficacy and safety of add-on therapy with a low-dose
antimuscarinic agent to mirabegron monotherapy. To our
knowledge, this is the first report on the efficacy of low-dose
antimuscarinic treatment as add-on therapy to mirabegron
monotherapy due to a suboptimal response. These findings
are valuable, as the addition of low-dose antimuscarinic
agents to mirabegron therapy in OAB patients with a
suboptimal response to mirabegron monotherapy could
serve as a well-optimized secondary plan to avoid the side-
effects or discontinuation of standard-dose of antimuscarinic
treatment and to increase its insufficient efficacy on OAB
symptoms [9}

As the efficacy of mirabegron and standard antimuscarinic
agents is similar, the improvements in symptoms may often
be insufficient, thus leading to dissatisfaction with the
QoL after mirabegron monotherapy [10]. Furthermore, we
are aware that the discontinuation rates of standard-dose
antimuscarinic treatment can be as high as 50% during the
first 3 months due to a combination of ineffectiveness and
side-effects [9] Moreover, the use of chronic antimuscarinic
agents in cognitively normal adults was recently associated
with cognitive impairment and brain atrophy [11]. Thus,
combination therapy with mirabegron and low-dose
antimuscarinic agents is the best option for OAB patients
with a suboptimal response to mirabegron monotherapy. To
evaluate the efficacy of add-on therapy, we used PPBC as
a PRO, which represents a subjective scale, as well as the
results of a voiding diary, which represents an objective
scale, including urinary frequency, number of urgency
episodes, and number of urgency incontinence episodes.

OAB is a common debilitating condition that affects
the physical, social, and psychological health of millions of
patients worldwide [12] The current treatments are based
on bladder and fluid re-education, with the addition of
antimuscarinic drug therapy in those resistant to conser-
vative measures. Although antimuscarinic therapy remains
a mainstay of pharmaceutical treatment, the long-term
persistence rates are poor, with rates as low as 12% at 1 year
[13] Mirabegron is a beta 3 agonist used for the treatment of
OAB. Current trials suggest that the efficacy of mirabegron
is similar to that of antimuscarinics, although the side-
effects are less frequent [4,14] Mirabegron is a relatively
new drug and shows decreased side-effects; hence, it is now
used as the initial medication for OAB. However, some OAB
patients may exhibit inadequate response to the medication
due to its similar efficacy with antimuscarinic drugs. To get

Investig Clin Urol 2017;58:261-266.
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clear results, we excluded interstitial cystitis patients who
might show poor response for antimuscarinic drugs based
on patients’ symptom. In such cases, add-on antimuscarinic
treatment can be considered. However, to our knowledge, no
data are available regarding the efficacy of add-on low-dose
antimuscarinic therapy in patients with suboptimal response
to mirabegron monotherapy. The primary objective was to
assess the improvement in the PRO after add-on therapy in
unsatisfied OAB patients treated with mirabegron, whereas
the secondary objective was to assess the efficacy and safety
of add-on therapy.

The superiority of combination therapy with beta 3
agonist and antimuscarinic treatment was demonstrated in
the previous BESIDE trial [5] BESIDE was a randomized
double-blind parallel-group study of 2401 patients with
daily UUI episodes. In that study, combination therapy was
superior to solifenacin (5 mg) in reducing the number of
UUI episodes per day from baseline. Furthermore, combi-
nation therapy was not inferior to solifenacin (10 mg) in
UUI improvement. Interestingly, a higher proportion of
patients were dry after combination therapy (46%) than
after solifenacin (10 mg; 402%). In that trial, mirabegron
was used as an add-on therapy to initial antimuscarinic
treatment, in contrast to the present study. Importantly,
the efficacy of add-on therapy was good in patients with
insufficient response to mirabegron. Combination therapy
may be suitable in such cases due to the independent mode
of action. Under physiological conditions, noradrenaline
acts mainly on Bsadrenoceptors in the detrusor, whereas
neuronally released acetylcholine acts mainly on the M,
receptors of the bladder [15] We hypothesized that the
reverse order would also be effective for OAB symptoms,
even though a low dose of antimuscarinic agents was used
in our present study. To our knowledge, our current report
is the first study to assess this reverse order of medication
and evaluate the efficacy of add-on therapy with a low-dose
antimuscarinic agent.

The QoL involves sociodemographic, clinical, psychological,
and social factors, which emphasize the importance of
assessing patient perceptions of treatment efficacy on OAB
symptoms. Hence, the concept of PRO was recently described
in much detail. Such a subjective assessment could support
the results of objective examinations. The validity of bladder
health questionnaires, including PPBC, has been confirmed
in previous studies, and the parameters demonstrate a
strong correlation with symptom improvement based on
bladder diary assessment [16] In the present study, we used
PPBC to demonstrate the efficacy of add-on therapy. We
found that the PPBC significantly decreased, and other
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voiding parameters, including urinary frequency, number
of urgency episodes, and number of urgency incontinence
episodes, improved after add-on therapy. With regard to
safety, the add-on therapy could be well tolerated. However,
the notable limitations of the present study include its
retrospective nature and its small cohort.

CONCLUSIONS

Add-on therapy with a low-dose antimuscarinic agent to
mirabegron monotherapy shows good efficacy and safety in
patients with suboptimal response (score 4-5 in PPBC) to to
4-week mirabegron monotherapy. This treatment efficacy
was demonstrated in particular via clinically meaningful
improvements in the PPBC.
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