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ABSTRACT

Overactive bladder (OAB) is a urological disorder with symptoms of frequency urgency and incontinence, which
substantially affects quality of life. The prevalence of OAB increased with old age Caucasians, White and Asians.
The main etiological factor for OAB is lifestyle modification and stress, embarrassment, frustration, etc. OAB can
be treated with anticholinergic (first-line treatment) and adrenergic agonists. Anticholinergic agents are first-line
drug for the treatment of OAB; unfortunately, antimuscarinic agents are not effective in controlling OAB symp-
toms. In the year, 2012 US-FDA approved first B3 adrenergic agonist (mirabegron) for the treatment of OAB. Mira-
begron was developed by Astellas Pharma, Japan and introduced into the market in 2011. Recommended adult
dose of mirabegron is 25 mg/day for 8 weeks. Mirabegron is a beta agonist, which can increase a blood pressure,
hence it was not recommended to patients who have uncontrolled blood pressure. This review is mainly focused

to discuss about mirabegron for the treatment of OAB.

Keywords: Mirabegron; overactive bladder; 35 agonist

INTRODUCTION

Overactive bladder (OAB) affects 1 in 11 adults and 12-
17% of the general population of USA (Nitti et al.,
2006; Ubee et al., 2010). Prevalence of OAB in Asian
continent is 53.1% and it is increasing with age (Ubee
et al.,, 2010). The prevalence of OAB increased with
middle to old age Caucasians, Whites and Asians. OAB
is a urological disorder with symptoms of frequency
(urination > 8 times throughout the day), urgency
(strong urge to go to the toilet to urinate with no ad-
vance warning) and urge incontinence (unable to get to
the bathroom in time to urinate/ leak urine during the
day without being able to control it) which substantial-
ly affects quality of life. OAB affects daily activities such
as travel, physical activity, sexual function and noctur-
nal bladder control, which can affect sleep (Abrams et
al., 2000; Milsom et al., 2001). Milsom et al., con-
ducted a population-based study in six European coun-
tries and they reported only 27% of people were re-
ceiving treatment for OAB (Milsom et al., 2001). The
most common reasons to OAB are stress, embarrass-
ment, frustration, anxiety, annoyance, depression and
it is one of the top four important health-related quali-
ty-of-life problems affecting senior citizens (others in-
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clude Alzheimer’s disease, loss of vision and osteopo-
rosis) in USA (Keller, 1999). OAB can be treated with
either nonpharmacological therapy (lifestyle modifica-
tion, which includes dietary modification, fluid restric-
tion and avoidance of CNS stimulants) or drug therapy.
The first-line drug for treatment of OAB is an anticholi-
nergic (antimuscarinic) agent until last decade (Suss-
man, 2009). In 2012, US-FDA approved B; adrenergic
agonist (mirabegron) for the treatment of OAB. Mira-
begron is commercially available in Janpan and USA for
the treatment of OAB. This review is mainly focused to
discuss about mirabegron for the treatment of OAB.

PATHOPHYSIOLOGY OF OAB

The central and peripheral nervous system and com-
ponents of lower urinary track influence the urine mic-
turition. In most of the animal species, urinary bladder
contraction mediated by cholinergic (muscarinic) sti-
mulation. Stimulation of a; adrenergic receptor in de-
trusor muscle may inhibit the detrusor function by the
adrenergic innervation through prejunctional inhibition
of parasympathetic activation. However, stimulation of
B adrenergic receptor has been shown predominate
action (relaxation) on detrusor tissue over an adrener-
gic receptor.

The urinary bladder has two important functions viz.
storage and emptying. Disturbance of the urinary blad-
der storage may results in lower urinary tract symp-
toms (LUTS) such as urinary urgency, frequency and
urge incontinence, the components of OAB. In OAB
condition person may have involuntary contractions of
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smooth muscle of detrusor during storage phase (An-
dersson and Arner, 2004).

The pathological conditions such as obstructed blad-
ders (outline obstruction), inflammation on urinary
blander (repeated inflammatory stimuli elicit enlarge-
ment of bladder dorsal root ganglia which may reduce
the activation threshold for bladder afferents), spinal
cord injury (spinal cord injury may increase mechano-
sensitivity of C-fiber which leads to unresponsive to
voluntary control by higher brain center), depression,
anxiety (alterations in 5-hydroxytryptamine levels) and
attention deficit disorder are contributes OAB syn-
drome progression (Steers, 2002). OAB and urge incon-
tinence are more common in female gender than in
male and this may be due to influence of female re-
productive hormones such as estrogen and progeste-
rone (Archer, 1999).

PHARMACOTHERAPY OF OAB

OAB can be treated with antimuscarinic agents (me-
thantheline, emepronium, tolterodine, trospium, pro-
pantheline, oxybutynin, solifenacin, fesoterodine) (An-
dersson, 2004), Bs adrenergic agonist (mirabegron)
(Tyagi and Tyagi, 2010) and botulinum toxin A (Seth et
al., 2013; Mohee et al., 2013). Stimulation of adrener-
gic receptor (B) facilitates urine storage through flat-
tening and lengthening of bladder base where as sti-
mulation of cholinergic receptor (muscarinic) facilitates
urine voiding (Nitti et al., 2013).

Pharmacology of B; adrenergic agonist

The B3 adrenergic receptor is G-protein coupled recep-
tor also known as ADRB3 and found in human heart,
gall bladder, gastrointestinal tract, prostate, urinary
bladder and in bone marrow tissues (Sawa and Harada,
2006). Stimulation of B; adrenergic receptor may re-
sults in various pharmacological actions such as lipoly-
sis and thermogenesis in adipocytes and relaxation of
the urinary bladder detrusor. Based on its pharmaco-
logical action many laboratories involved development
of Bs adrenergic agonist in last decade. Many of them
were stopped because of its poor pharmacokinetic and
pharmacodynamics effects.

In this class of drug, only mirabegron is approved for
the treatment of OAB and other molecules are under
investigation. Amibegron (SR58611A) is first oral active
Bs adrenergic receptor agonist, which is chemically
related to the phenylaminotetralines family showed
possible central nervous system effects (antidepressant
and anxiolytic effect) on rodents (Stemmelin et al.,
2013). Amibegron development was stopped in pre-
clinical stage itself. Solabegron (GW-427,353) is anoth-
er B3 adrenergic receptor agonist, which is under de-
velopment. Solabegron is being developed for the
treatment of OAB and irritable bowel syndrome (IBS).
A phase-ll clinical study of Solabegron for OAB and IBS
showed significant improvement in quality of life,
compared to placebo (Solabegron, 2013). The phase-llI
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clinical trial of the solabegron in a large number of
population is in progress. The successful and first
commercially available drug in this class is mirabegron,
which is licensed in Japan and USA for the treatment of
OAB (Gras, 2012; FDA news, 2013).

Mirabegron

Mirabegron [YM-178; 2-(2-amino-1,3-thiazol-4-yl)-N-[4-
(2-{[(2R)-2-hydroxy-2-
phenylethyl]amino}ethyl)phenyl]acetamide] is a potent
Bs adrenergic receptor agonist developed by Astellas
Pharma, Japan and it was approved by US-FDA in July
2012 for the treatment of overactive bladder. It is a
novel, once-daily, orally active, first-in-class selective B3
adrenergic receptor agonist that used to improve the
symptoms associated with OAB (Gras, 2012; Teijlingen
etal., 2012).

Mirabegron- clinical trials

Most of the clinical studies were conducted in Cauca-
sians (94%) and females (72%) with mean age of 59
(18-95) years. In clinical studies, mirabegron showed
significantly reduced incontinence episodes at 25 and
50 mg dose levels when compared to a placebo control
group.

Phase-II clinical trial (BLOSSOM) of mirabegron showed
mean reduction in a number of micturition episodes in
24 h and it was found to be better than placebo. In
another phase-ll clinical trial (DRAGON), repeated dose
administration of mirabegron at 25, 50 and 100 mg
showed dose-dependent reduction in a mean number
of micturition episodes and increase in the mean vo-
lume voided compare to placebo control (Digesu et al.,
2012).

In phase-lll clinical trial of mirabegron 50 and 100 mg/
day showed significant increased the incontinence epi-
sodes and improved mean urine volume voided per
micturition were observed (total number of partici-
pants were 1328). In the same study, authors were
reported events of cardiac arrhythmia includes tachy-
cardia and atrial fibrillation in mirabegron treatment
group. In this trail, two deaths were reported (One was
in a placebo treatment group due to cardiac arrest, and
another one was in mirabegron 100 mg treatment
group due to stage IV metastatic colon cancer) (Nitti et
al., 2013). The observed cardiovascular events with
mirabegron clinical trials were not clinically relevant to
mirabegron (Novara and Cornu, 2013).

Mirabegron European-Australian phase-lll trail, authors
analysed patients micturition diary and quality-of-life.
In this trail, the efficacy of the mirabegron (50 and 100
mg) was compared with placebo and tolterodine (4
mg). This was a twelve-week multicenter randomized
double-blind parallel group placebo and active con-
trolled trial conducted in 1987 subjects at 189 sites of
27 countries in Europe and Australia. The mirabegron
50 and 100 mg groups showed significant reduction in
a mean number of incontinence episodes per 24 h
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compared with placebo, whereas tolterodine group
improvements of endpoints were observed but did not
have any significant changes compare to placebo. In
this trail, one cardiovascular death was reported in the
tolterodine group that was due to ruptured cerebral
aneurysm after 10" day of last dose (Khullar et al.,
2013).

PHARMACOLOGY OF MIRABEGRON

Pharmacokinetics: Mirabegron is available at the doses
of 25, 50 and 100 mg for 12 weeks. The recommended
starting dose for mirabegron is 25 mg/day with or
without food for first 8 weeks. Based on individual re-
sponse the dose of mirabegron will be increased to 50
mg/day. The predicted metabolic route for mirabegron
is amide hydrolysis by endogenous esterases, glucuro-
nidation and N-dealkylation or oxidation of the sec-
ondary amine (Teijlingen et al., 2012). The tmax andhalf-
life of oral mirabegron is ~ 4 h and 40 h respective-ly
(Eltink et al., 2012). Mirabegron is 71% protein bind
nature and bind with albumin and alpha-1 acid glyco-
protein. Mirabegron is metabolized by CYP2D6 and
CYP3A4 in liver and excreted through urine. About 20%
of absorbed mirabegron is excreted in an unchanged
form into urine (Bhide et al, 2012a; Bhide et al.,
2012b; Takusagawa et al., 2012).

Pharmacodynamics: Mirabegron significantly reducing
the mean number of incontinence episodes and mictu-
rition episodes and it was safe and well tolerated. Mi-
rabegron relaxes the urinary detrusor muscle during
the storage phase of the urinary bladder fill-void cycle
by activating Bs adrenergic receptor, which increases
urinary bladder capacity (Digesu et al., 2012; Novara
and Cornu et al., 2013; Bhide et al., 2012b). In animal,
Bs adrenergic agonist (mirabegron) inhibited the blad-
der microcontractions, Ad-fiber activity, C-fiber activity
and decreases the bladder pressure and this was not
observed in anticholinergic agents (Aizawa et al.,
2012).

Adverse events: Most common reported adverse
events are hypertension, urinary tract infection, naso-
pharyngitis, and headache (Nitti et al., 2014). Mirabe-
gron can increase blood pressure, hence it was not
recommended for patients who have uncontrolled
blood pressure. It is also moderate CYP2D6 inhibitor.
Therefore, dosage adjustment required for narrow
therapeutic index drugs metabolized by CYP2D6.

Interaction: Mirabegron is moderate CYP2D6 sub-
strates and increase the systemic concentration of me-
toprolol and desipramine. Concomitant therapy with
strong CYP3A4 (ketoconazole) may increase the sys-
temic concentration of mirabegron. Mirabegron also
increasing the Cnax and AUC of digoxin and warfarin,
hence monitoring concomitant therapy is essential
(Mirabegron- DB08893, 2013).
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CONCLUSION

Mirabegron may be alternative drug for treatment of
OAB. Patients with OAB who have a poor response to
antimuscarinic and intolerant of their adverse effect
those can use mirabegron (Bs
agonist) for the treatment.

adrenergic receptor
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