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Objective: Conc|usive data comparing treatment efficacy of OAB pharmacotherapy

in normal weight

versus obese patients are not available. obesity represents a risk faCtor for OAB/LUTS. We hypothesized
that the effect oítreatment with mirabegron might be diminished in obese patients.
Study design: One hundred sixty nine women were prescribed mirabegron, 50 mg/day. Subjective and
objectIve parameters were compared prior to and following three months of treatment. The study
population was stratified into three groups accordrng to a patients'BMI (A-normal Weight, B-overWeight.
C-obese). We compared the change in parameters before and after treatment within each group.
Subsequently the differences between groups Were correlated. The same analysis was performed
separately in patients who failed anticholinergic therapy (n = 85). A paired ť_test WaS used to compare
the paraneters before and after the procedure within groups, and a two-sample ť-test was applied to
conduct a comparison between groups. A p value of <0.05 was considered statistically significant.
Resulťs:

Significantimprovement(p<0.001)withinall

groupswasobservedinall parameters,withan

exception in the number of severe urgency episodes per 24 h (p = 0.291 ) in Group B. We did not observe
any statistically significant difference between groups A, B and C. The same trend has been observed in
subgroup of patients, who did not respond previous antimuscarinic treatment.
Conclustons; This study provides evidence in support of previously documented data indicating good
efficacy of mirabegron in the treatment of OAB. The data obtained do not confirm our hypothesis that the
body weight influences the treatment outcone of mirabegron.
o 2015 Elsevier lreland Ltd. All rights reserved.

Introduction

patients [2]. The prevalence of OAB in the adult population is

The term overactive bladder (OAB) was introduced to describe

the clinical problem of urgency (sudden compelling desire to
urinate) and urge incontinence (involuntary leakage accompanied
by or immediately preceded by urgency), from a symptomatic
prospective l1 l. oAB is not a life threatening disease; however, it is
a debilitating condition affecting the quality of life of many
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estimatecl to be 10-12% !3].
Anticholinergics are considered to be the first-line pharmaco-

logical treatment for OAB. The effectiveness and safetv of
anticholinergics have been confirmed in numerous clinical trials

and meta-analyses [4].
Beta-3-adrenergic agonist mirabegron represents a novel class
of compounds which has been recently introduced as a new oral
treatment for oAB, Because of its different mechanism of action
when compared to anticholinergics, mirabegron has the same
efficacy with an improved side effect profile [5].

Metabolic syndrome and obesity have been shown to be
independent risk factors for urinary incontinence and OAB
[6]. Weight reduction in overweight and obese women with
urinary incontinence has been documented to be effective in
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reducing urine leak and other lower urinary tract symptoms
(LUTS). It has also been documented that weight loss leads to a
significant reduction of the frequency and severity of urge
incontinence episodes [7]. Conclusive data comparing treatment
efficacy of OAB pharmacotherapy in normal weight versus an
obese patient population are not currently available. The aim of

this study was to evaluate the impact of Body Mass Index (BMI) on
the treatment efficacy of mirabegron for OAB in adult women.

Material and methods

65

where 0 represented no bother and 100 signified the most severe
bother. Data from the voiding diaries were used to assess the
number of nocturia episodes as well as the number of voids and the
severity of each urgency episode over a24 h period.

Data from all patients who completed three months of
mirabegron treatment were included in the final analysis. The
total study population was stratified according to a patients'body
mass index (BMI). Group A: Normal BMI (BMl 78.5-24.9, n = 59),
Croup B: overweight (BMI 25_29.9, n = 61), Group C: obese (BMl
>30, n = 45). We compared the change in parameters before and
after treatment within the groups, and subsequently the differ-

A total of 169 women (age 62.7 _12.31), with OAB symptoms
lasting a minimum of 3 months, were included in the multicentre
study. IRB approval was waived, as the study was considered a noninterventional clinical follow-up without any alteration ofthe routine
clinical practice. Patients with the following conditions were
excluded from enrollment in the study: symptomatic urinary tract
infection, significant stress or mixed urinary incontinence where
stress Was the predominant factor, clean intermittent catheterization,

anticholinergic treatment was defined by a decrease in the number
of urgency episodes (grades III and IV) by at least 50% over a period
of 3 months of anticholinergic treatment. Patients who discontinued previous anticholinergic treatment due to poor tolerability
(unacceptable side-effects) were not included in this sub-group.

neurogenic bladder, clinically significant bladder outlet obstruction
(BOO), history of previous malignant disease in the pelvic area or
previous irradiation to the pelvis. ofthe total 169 patients, 150 had
previously used at least one anticholinergic.
All patients were prescribed 50 mg/day of mirabegron. One

expressed as means i standard error of the mean ( SEM ). A paired ttest was used to compare numeric values of parameters before and
after the procedure within groups, and a two-sample t-test Was
applied to compare the differences between groups. Categorical data
were tested for differences between groups using z-test and chi-

indwelling catheter, post-void residual of more than 200 m[
clinically significant pelvic organ prolaps, diabetic neuropathy,

hundred sixty five patients completed the three month treatment
period and were included in the final analysis, Subjective and
objective parameters were compared prior to and following three

months

of uninterrupted treatment. Patients' Perception

of

Intensity of Urgency Scale (PPIUS), OAB questionnaire, short form
(OAB-q SF), and the visual analog scale for urgency bother (VASUB) were used to evaluate the subjective perception of the
treatment efficacy. PPIUS is a validated S-point scale ranging from
0 (no urgency at all, patient felt no need to empty the bladder, but
did so for other reasons) to 4 (urge incontinence, urine leakage
before arriving at the bathroom) [8]. OAB-q SF is a validated
questionnaire consisting of 1 3 items related to the severity of OAB
symptoms. An additional six items on this questionnaire were
designed to quantify the impact of OAB on a patients'quality of life;
the higher the score, the higher the impact ofOAB [9]. The severity
of bother associated with urgency was monitored using a VAS-UB,
Table

ences between groups. The same analysis was performed in a subgroup ofpatients who failed anticholinergic therapy in the past due

to low treatment efficacy

(n =

85). cood treatment efficacy of

Statistical analysis: Data were processed and statistical
analysis was performed using the lBM SPSS, v 20. Data are

square test.
significant.

A p value of

<0.05 was considered statistically

Results
When the entire study population was analyzed as a whole
significant
improvement (p < 0.05) Within individual groups (A, B, C) in all
(n = 165), comparison of treatment outcomes showed a

parameters except the number of grade IV urgency episodes per
@ =0.291) in Group B. When comparing the differences
before and after the treatment, We did not observe any statistically
significant difference between groups A, B, and C, suggesting that
the degree of improvement is not dependent on the BMI. These
data are summarized in'Iables l and 2.
Subsequently, the same analysis was performed in patients
whose symptoms did not improve when treated by antimuscarinics

2ah

1

BaSeline characteristics of the entire study population.

CrouP A
Normal Weight (n

Age

Body mass index
Weight (cm)
Height (kg)
Type of oAB
oAB dry

oAB Wet

Mixed incontinence With predominant oAB

61,7 +12.74

22.8
62.6

-

l65.5

l

1.52
5.61

+

5.70

23 (39,0%)

=

59)

Croup B
overweight (n

64.1 - 13.07
27.3 +1.52
73.4 +6.99
163.9 r 6.50
15 (24.6%)

=

6'l

)

Croup C
Obesitv (n=45)

62.1 - 10.67
34.0 + 3.93
91 .4 + 10,97

>0.05
<0.05
<0,05

164.0:5.76

,,0.05
<0.05
<0.05

(52.5%)
5 (8.5%)

40 (65,6%)

6 (l3.3%)
35 (77.8%)

6 (9.8%)

4 (8,9%)

7 (11.9%)
52 (88.1%)
12.1 +2.82
4.6 - 3.87
3.7 +3.25

6 (9.8%)
55 (9o.2%)

44 (97.8%)

3l

Diííerence between
groups

c>B>A
c>B>A

A>B>c
B>A

>,0.05

Previous oAB therapy with anticholinergics

No
Yes

Total micturitionS/24 h
Total Urgency episodes/24 h
Total urgency grade Ill episodes/24h
Total urgency grade |V episodes/24 h
Total number of nocturia/24 h
oABq_sF total score
PPIUs score
VAs-UB score

0.9 +
2.0 .,
50,1 t
3.6 +

12.5 14.29

5.4 L 4.78
4.0 +3.87

1.51

1.4 1 2.33

1.o2

2.2 + 1.25

19.83
1.04

48.4l17.78

72.6:18.43

3,6 .0.83
71.6 : l8,76

1 (2,2%)
12.8
7

.2

5.0
2.2

- 2s6

i

t
-

4.o9
3.46
2.74

2.6l2.99

43.5 L22.50
3.8 + 0,96
73.4 - 19.64

;,0.05
>0,05
>0.05
<0.05
>0.05
<0.05
>0.05
>0.05
>0.05
>0.05

c>A
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Table 2

Change in párameters before and after tIeátment Witl]in the groups and compatison of the diíferences between the gíoups,

Croup A
Normal weight
(n

=

cIoup

=

Croup c
obesity

56)

(l1=

p

within
the group
Total micturitions/24 h difference
2,8 t2,61
Total urgency episodes/24 h difference
2,312,98
Total urgency grade lll episodes/24h diflerence
1,6+2.2|
Total urgency gfade IV episodes/24h difference
0.7 L1.32
Total number of nocturia/24h difference
1.0-0.99
_28.212132
oABq-sF total Score difference
PPIUSscoredifference
1.5 l1.43
VAS-UB scoíe difference
30.5 + 29,03

3

(n

59)

Within
tl]e group
.i0.05
2.1 13,04
..0.05
1.8 - 3.90
.:0.05
1.412.32
<0.05
0.412,88
.,0.05
0.8 í0,92
<0.05
25.3 l 19,49
._0.05
1.3 11.25
<0.05
282 L24.85

Change

(n=85). When baseline and

B

overweight

month treatment data

change

Were

compared, a significant improvement Was observecl in all parameters and in all groups. No statistical difference Was noted between

p

43)

change Within
tlie group

..0.05
.0.05
:0.05
>0.05
.:0.05
<0.05
-0.05
<0.05

Dilference between
groups

-1.6

=2,44
-3,21
1,8-3.00
0.8 | 1,47
1.0+2.82
*22.1 -25.60
1.3-1.46
21.4 -24.68
2.7

p

p

0.05
0,05
.:0,05
<0,05
.,0,05
<0.05
..0.05
<0.05
<

.

>0.05
>0.05
>0.05
>0.05
>0.05
>0.05

,0.05
>0.05

Discussion

oAB is a symptoms complex likely based on a broad range of
groupsinall butoneparameter,thetotal numberofmicturitionsper etiological factors. This complexity of OAB pathophysiology is
24 h. Here we documented a significantly lower response in obese likely responsible for a disappointing long-term success rate and
patients compared to patients of

a

normal Weight (A vs.

C,

p

=

0.038),

Theresultsofthenon-respondersubgroupanalysisaresummarized

low treatment adherence to anticholinergics. It has been suggested

that subcategorizing patients according to their symptoms and
comorbidities could represent a way to address this limitation

in Tables 3 and 4.
Side-effects were observed in 4 patients (2.4%), They included I l 0]. Better phenotyping could allow for tailored therapies leading
tachycardia, eye irritation, lower abdominal pain and vasculitis. to more effective disease management,
Three patients discontinued therapy because ofthe side effects. No
Anticholinergics are the first line medical treatment in patients
severe adverse events were recorded,
failíng behavioral modifications and physical therapy. The
Table 3
Baseline characteristics of the sub-group of anticholinergic non-responders,

croup A
Normal

weight

Croup B
Overweight

(n=29)

(n =29)

l 11,53

Age

65.7

Body mass index
Weight (cm)
Height (kg)

22.6 r1.66

62.5l5.7'|

166.2

Type of oAB
oAB dry

oAB Wet
Mixed inconrinence wtth predominant

oAB

r,5.68

73.7 ,7-7o
164.1 16.82

12.3:2.25
4.7 -3.88
3,8 - 3.15

l3,9

46.3:23.81

VAS-UB score

71.0

6,0

3.6

t

)

].

(9,1%)
(81.8%)
3 (9.-l%)
3

27

l 5.0l
í 5,54

12.813.21
7.4 +4.18
4.9 + 3.13
2.6 ):2.96
2.8 + 3.36
42.6 +23,33
3.8 + 1.01
74.5 +20.14

4.7 , 4.23

0.9
1,61
=
2.1 - 0.88

pplus score

63,6

13.05
27.3 = 1.50

5 (17.2%)
21 (72.4%)
3 (1o.3"Á)

Total micturitions/24 h
Total urgency episodes/24 h
Total urgency grade III episodes/24 h
Total urgency 8rade lV episodes/24 h
Total number oí nocturia/24 lr
oABq-sF total score

l9.13
33.9t4.01
91.6T1].06
164.4 t 5.08

65.7-

9 (31.0%)
18 (62.1%)
2 (6.9%)

l5

21.17

Croup c
Obesitv
(n = 33)

1.4=1,83
2.5 . 1.24
48.1 -]8.05

],5 - 0.95

72,2-19,23

Difference between
groups

>0.05

<0.05
<0,05

C>B>A

C:B>A

>0.05
>0.05
>0.05
>0.05
>0.05
>0.05
>0.05

<0.05

C>

A

>0,05
>0.05
>0,05
>0.05

Table 4
change in parameters beíore and alter tíeatment Within the groups and compatison of the diflerences between groups in anticholinergics non-responders population.

croup

Croup A
Normal WeigI]t
(n=25)
Change within tl]e

Total
Total
Total
Total

micturitionsi 24 h difference
3.2 -2,65
urgerrcy episodes/24h difference
2.313,6o
urgency grade lll episodes/24 h diíference 1.5 1252

l1.59
]-otalnumberofnocturia/24lrdifference 1.1l0,91
oAB=q SF total scoťe difference
32.3123.62
PPlUsscoredifference
1.5t1.50
_26.6 t26.04
VAS-UB score difference
urgencygradelVepisodes/24hdifference

0.8

B

overweight

group

(n=27)

p
Change Within the group
.:0.05 2.0 + 3.86
.:0.05 1.4+4.51
..0,05 1.4 12.18
,:0,05 0,0l3.31
.:0,05 0.9 l0.83
<0.05 22.8120j4
.:0.05 1,0-1,09
<o.05 -243 +20.98

Croup c
obesity
(n=33)

p
Change within the group
<0,05 1.1 12.24
<0.05 2.6+3.25
<0.05 .7 :L 2.88
.:0.05 0.9l1.62
<0.05 1.213.13
<0.05 19.8127.13
<0.05 1.1-1.49
<0.05 18.4 - 25.81
1

Differe nce
betWeen

8roups

p

p

<0.05 ..:0,05

<o.o5

>0,05
<0.05 >0.o5
.:0.05 >0.05
-<0.05 >o.05
<0.05 >0.05
.,0.05 >0.05
<o.05 >0.05

C<

A
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benefi cial effect of individua}ized anticholinergic pharmacotherapy, through titration ofthe dose, and trials using different agents

has been well documented

ln

[1 1].

2O12 mirabegron was introduced as

a new type

of

pharmacological treatment of OAB. It augments detrusor relaxation
during the storage phase through stimulation of B-3-adrenoreceptors. Fifty milligrams of mirabegron is the dose recommended to all
OAB patients, regardless of their body weight. Numerous other
pharmacological treatments require dose adjustment according to
body weight. In addition, obesity represents a risk factor for OAB/
LUTS. That is why this study aims to evaluate the effect of BMI on
mirabegron efficacy in these patients. We hypothesized that the
effect of mirabegron might be diminished in overweight and obese
patients.

This prospective multicenter trial was designed to address the
primary question of the efficacy of mirabegron in normal versus
overweight and obese women. Because mirabegron is reserved for

patients who failed antimuscarinic treatment in a number of
countries, we conducted a subsequent analysis focusing on
antimuscarinic non-responders. our data show high treatment
efficacy in the entire OAB study population as well as in the
subgroup of antimuscarinic non-responders. This was the case
regardless of their BMI.
A clear understanding ofhow obesity aggravates OAB is lacking.
Similarly, at this point, we do not have a clear explanation as to
why a similar relationship was not seen with respect to treatment
with mirabegron. The results of this study show good efficacy in all
OAB patients, including those who did not respond to alternative
antimuscarinics. BMI has no effect on the efficacy of this drug and
this study does not support the need for drug dose adjustment
according to the weight ofa patient at the initiation ofthe therapy.
However, this does not exclude the possibility that dose titration,
based on the initial treatment response, could be beneficial.
The efficacy of mirabegron as determined by semi-objective
parameters (change in the number of micturitions, change in total
number of episodes of urge incontinence over 24 h and change in
number of nocturia episodes) is comparable to large, placebocontrolled studies [-l2], supporting the validity of our findings.
To our knowledge this is the first study addressing the question

whether BMl has an effect on the efficacv of treatment with
mirabegron Il3], A previously reported phase l randomized clinical
trial focused on the effects of age and sex, but not BMt, on the

pharmacokinetics of mirabegron. This study included f'emale
patients with the BMI 18-30. The obese women were excluded,

Despite the fact that the pharmacokinetics of mirabegron in obese
Women Was not analyzed, authors commented that the serum
concentration of women is 18-23% higher when compared to men,
suggestingthis could be due to "sex differences in the body weight"
(higher weight in men = lower concentration in serum) {14]. This
finding led to our hypothesis that body weight affects pharnacokinetics and treatment efficacy. The presented data are intended as
a pilot, however, we believe that the significance of this study lies
in its novelty, specifically in that it contains evaluations from the

perspective of both the physician (data obtained from voiding
diary) and the patient (self-evaluation questionnaires). The
weaknesses include the absence of a placebo study arm and a
lack of urodynamic data. The effects of mirabegron on detrusor
function has been addressed in the study by Matsukawa et al. They

reported that non-voiding bladder contractions have been

eliminated with treatmentín40% of patients. However, the study
population had low BMI and the effects of BMI on urodynamic
parameters has not been evaluated [15]. Our study only loo}<s at
the effects of mirabegron in female patients. It would be valuable
to confirm the data in male patients with OAB. ln addition, the

evaluation of non-responders was hampered by the lack of a
universally accepted definition for non-responder.
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Limited attention has also been given to the evaluation of

factors which could have a predictive value for treatment failure
|16]. This is another area needing future studies. An ana}ysis

comparing the predictive factors to those for anticholinergics
would also be beneficial,
Mirabegron has been well-tolerated. Side-effects were observed in 4 patients (2.4%). They included tachycardia, eye
irritation, lower abdominal pain and vasculitis. Three patients
discontinued therapy because of the side effects. This outcome is
better than that previously reported in larger placebo controlled
studies l'l 7]. The size of the study population does not allow for a
correlation between safety and tolerability.

conclusion
Significant improvement in all measured parameters, except fbr
one, was recorded in all study groups. No difference in treatment
efficacy in relation to BMl was found. This study provides evidence
in support of previously documented data indicating good efficacy
of mirabegron in the treatment of oAB. The data obtained do not
confirm our hypothesis that body weight influences the treatment
outcome of mirabegron.

conflict of interest

J Krhut: none: A Martan: preceptor for Bard, Meditrade;
consultant for Astellas; R Zachoval: none; T Hanuš: speaker for
Pfizer, Jansen, and consultant for Apogepha; I( Švabík:consultant
for Astellas: P Zvara: none.

Acknowledgement
Authors wish to thank Travis Mann-Gow for critical review
and editorial assistance. The work of Alois Martan and l(amil
Švabíkwas supported by the Charles University in Prague - UNCE
204024
References
i1 ]

Ablams

I),

Artibani W, cafdozo L. Dmochowski R, Van Kelfebfoeck P, sand IJ.
lcs 2002 terminology repolt: the ongoing debate. Neurourol

ReVlcWil]g the

L.]rodyn 2009:28:287-

[2] Coyne l(S, Sexton cc, llv]n DB, Kopp Zs. Kellelrer CJ, Milsonr l, Tl]e lmpáct
oť overactive bladder, tncontinL,nce ánd other lower urinary tract symptomS on qudlity of Iiťe, work productiVitv. sexUality and emotlonal Wellbelng in men and wonen: results from thc EPIc stUdy. BJU lnt 200Bi10l:
l

[3]

388

lMin

95.
DE. Milsom l, HunSkaaI s, Reilly K. Kopp Z, Herschorn s. PopUlatlon-

based suruey of urinary incontlnence, overactive bladder, and otl]el loweť
ulinary tract svmptolTS in fivc countries: results of tlre EPlc study. Eur Utol
2006:50:1 306, l 4.
[4] chapPle cR, Kl]Ullar V, Cabliel Z, lMUSton l], Bitoun cE. We instein l].'I'hť effects
oi antlmuscárinlc tleatl]]c.l]tS in overactive bladder: an update of a systematic
IeVleW and lIeta-analysis. Eur Urol 2008;54:543-62,
|5] Nitti VW, Auerbacl] s, Martin N, Calhourr A, Lee M. Herscl]oln S, Results ot a
randomtzed phase lll rrial ofmirabegron ln patients Witl] ovefactive bladder.,|
Urol 201 3: l 89(4): l 388-95.
'leleman l'M, Lidfeldt J, Ne rbrand C. Samstoe 6, Mattiásson A. WlllLA studv
l6]
group, ovelactiVe bladder: prevalence. risk tactors and IC,lation to stress
incontlnence in nliddle-aged Women. BJoC 2004; l 1 1 (6):600 4,
|7] SubakLL,WhitcombE,shenH,saxton.],VitlinghofíE,BrownJS.Weigl]tloss:
a novel and cíiectiVe tleatnent foI uíinary tnconrinencc.J Urol 2005: l 74( 1 ):
l

90_5,

|8] cartwriglrtRl.PanayiD,CaIdozoL,KlrullarV.ReLiabilityandnormalrangesíbf
the I)atient'S l)erceptlon of lntensity of U lgency sca le in aSymptomatlc Wonen,
BJt] lnt 201 0: 1 05(6):832-6.
coyne
Ks. Thonrpson CL, Lai Js. Sexton cc. An overactiVe bladder symptom and
|9]
healrh-related qual iry oí lile short-torrn: validation oí the oAB-q SF, Neurou rol
Ulodyn 20 l J:3413 .:255 6j.
[10] DrutZ HP. ovelactive bladder: the lmpoItánce of tailoling treatment to the
rndividual patient,.] Multtdiscip Healtlr 201 1,A:233 7.
[1'l ] MacDiarnid SA, MaximiZing antlcholinelgic tlrerapy fof ovelactive bladclef:
l]as the ceiling becn rcached? BlU lnt 2007;99(suppl.3):8 12.

68

J. Krhut et

aI.

/ European Journal of obstetrics €r cynecologl ond Reproductíve Biolog! 196 (20l 6) 64-68

of
It5] Matsukawa Y, Takai s, Funalrashi Y. Yamamoto'1'. 6otoh M. Urodynamic
mirabegroninpatlentsWithoveractivebladder.lntUrogylÉcolJ2o13i24:1447,58. evaluation of the efficacy of mifabegron on storage and Voiding functtons

[12] Clrapple cR, Dvorak V, Radziszewski P, et al. A phase ll dose-ranging study

[13] Nitti

VW,KhullarV.vanKerlebroeckP,etal.Mirabegroníorthetreatmentof inwomenWithoveractivebladder,Urology2015;85:786-90,

overactivebladder:aprespecifiedpooledefncacyanalysisandpooledsaf'ety
analysis ol three randomlsed, double blind, Placebo controlled, phase
studies, lnt J Clin Pract 2013;67:619,32.

lll

Il6] seratiM,BragaA,siestoc.etal,RiskfactorSfoItlrefailureofantimuscarlnictteatmentWithsolif'enacininWomenWithovetactivebladder,Urology
2013|82(5):1044,8.

i14] Krauwinkel W,VanDljkJ,schaddeleeM,etal,Pharmacokineticpropertiesoí |17] ChapplecR.KaplansA,MitchesonD,etal.Mirabegron50mgonce-dailyfor
mirabegron, a B3-ad re noreceptoI agonis t: results fro m two phase I, íandom ized, multiple dose studies in healtlry young and elderly men and Women. clin
T heí 20 1 2,.3 4 :2 1 44 * 60.

the tteatment

ptoms o f ove factive b ladde r: a n overview of
2 Weeks and 1 year, lnt J Urol 2o14:21:960-7,

o Í sym
'l

tolerability over

e

íficacy a nd

