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Abstract
Introduction and hypothesis The aims of this study were to evaluate the persistence, the adherence on treatment with mira-
begron, the reasons for the interruption in patients with overactive bladder syndrome (OAB) and their satisfaction.
Methods This was an Italian multicentre prospective study. Four tertiary urological centers were involved. We included 
women with no neurogenic OAB symptoms already in therapy with once-daily mirabegron 50 mg for 1 month. They were 
followed up at 1, 3 and 6 months post-treatment with uroflowmetry with voiding diary for 3 days and post-void residual 
measurement. They completed self-administered Overactive Bladder questionnaire short form (OABq), Morisky Medication 
Adherence Scale-4 short form (MMAS), Patient Global Impression-Improvement questionnaire. Patients were divided in 
OAB wet and OAB dry groups, and in treatment-naive and treatment-experienced groups.
Results Between January 2018 and July 2018, 80 patients with OAB were included. Fifteen (18.7%) patients continued 
the treatment for 6 months; 17.5% interrupted the therapy before 1 month: 30% within the third month, while, 33.7% after 
1 month. The median time to discontinuation with mirabegron was 62.5 days. The mean adherence was 0.42 ± 0.33, median 
MMAS was 2 (0–4). The adherence was significantly greater in treatment-naïve (22.4%) than treatment-experienced (6.5%) 
patients, without statistically significant differences in the different OAB form. The cost is the main cause of interruption of 
therapy (50% of cases).There was an improvement of OABqSF score and PGI-I score.
Conclusion In Italy, the cost compromises adherence and persistence of therapy with mirabegron despite the good functional 
outcomes
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Introduction

Overactive bladder (OAB) was defined by International Con-
tinence Society (ICS) as urgency, with or without urgency 
incontinence, usually with increased daytime frequency and 
nocturia [1]. OAB is a chronic disease requiring long‐term 

medical treatment and lifestyle changes [2]. According to 
European Association of Urology, the prevalence of OAB 
as varying from 8 to 42% in women, with a increase with 
advancing age [3]. It is a condition that invalidates the 
patient’s quality of life. Urgency limits women in their daily 
and social life [4]. The condition worsens further if it is a 
form of OAB with urinary incontinence. The treatment of 
OAB includes the lifestyle and behavioural modification, 
bladder training, and pelvic muscle floor therapy [3]. The 
second line consists in oral drugs (anticholinergics or beta-3 
adrenoceptor agonist) [3]. The third line includes using of 
the injection of onabotulinum-toxin A, sacral neuromodu-
lation, and percutaneous posterior tibial nerve stimulation 
[3]. It is a pathology with high direct and indirect costs. In 
Italy, this condition of discomfort is more present because 
the oral drugs for OAB are not paid by the National Health 
System. Long-term therapy for a chronic condition that 
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needs to be paid by the patient could influence the per-
sistence and adherence to treatment. The anticolinergics 
are drugs most commonly prescribed for the treatment of 
OAB [5]. They decrease OAB symptom severity, but some 
patients had adverse effects, most commonly dry mouth [6]. 
Sometimes, in some trials, the balance of efficacy benefits 
against to adverse effects was unsatisfactory, and discon-
tinue therapy, cause of therapeutic discontinuity [2, 5]. The 
European Commission granted a marketing authorisation 
valid throughout the European Union for Mirabegron (a 
beta-3-adrenergic-receptor agonist) on 20 December 2012. 
It has been shown to have high efficacy and safety profile 
by large random placebo-controlled clinical trials [7]. Real-
world data, mainly from retrospective study, showed that 
persistence with mirabegron may be greater than for anti-
muscarinics in OAB [8, 9]. In literature, there are no Ital-
ian real-life clinical setting studies on the persistence and 
adherence of mirabegron in women with OAB. The primary 
objectives of this study were to evaluate the persistence, the 
adherence on treatment with mirabegron and the switch rates 
in the total population Secondary objectives were to evalu-
ate the reasons for the no persistence or no adherence; to 
describe patient characteristics that affected persistence and 
adherence. Tertiary objectives were to evaluate the patient’s 
satisfaction.

Material and methods

This was an Italian multicentre prospective study. Four 
Italian tertiary urological centers were involved. The trial 
has been approved by the local ethics committee (CEAS 
N 2354/16). We included consecutive women with OAB 
symptoms. OAB was defined in according ICS definition [1] 
as increased daytime frequency: ≥ 8 micturitions/24 h, ≥ 3 
urgency episodes/24 h, nocturia: ≥ 1 micturitions, with or 
without urgency urinary incontinence (OAB wet or dry). 
Inclusion criteria were: women with OAB naïve, women 
with refractory OAB to antimuscarinic drugs after 3 months 
therapy wash-out, age ≥ 18 years. Exclusion criteria were 
neurological disease, urinary, tract infections, urolithi-
asis, bladder cancer, symptomatic pelvic organ prolapse 
(stage ≥ II), stress urinary incontinence, mixed inconti-
nence with predominant stress urinary incontinence, dia-
betes, hypersensitivity to the active substance or to any of 
the excipients, severe uncontrolled hypertension defined 
as systolic blood pressure ≥ 180 mm Hg and/or diastolic 
blood pressure ≥ 110  mm Hg, severe renal impairment 
(GFR < 15 mL/min/1.73 m2), severe hepatic impairment 
(Child–Pugh Class C), a known history of QT prolongation 
or patients who are taking medicinal products known to pro-
long the QT interval, pregnant women, and breast feeding 
mothers. Pre-treatment evaluation included medical history, 

clinical examination, urine analysis, microbiological analy-
sis, uroflowmetry with post-void residual measurement, 
abdominal ultrasonography, and voiding diary for 3 days. 
All the patients completed self-administered Overactive 
Bladder questionnaire short form (OABq-sf) [10] and signed 
an informed consent. They received once-daily mirabegron 
50 mg for 6 months. They were followed up at 1, 3 and 
6 months post-treatment with uroflowmetry with post-void 
residual measurement and voiding diary for 3 days, they 
completed self-administered OABq-sf, Morisky Medica-
tion Adherence Scale-4 short form (MMAS-4) [11], Patient 
Global Impression-Improvement (PGI-I) questionnarie [12]. 
Patients were divided in treatment-naive and treatment-expe-
rienced groups, and in OAB wet and OAB dry groups. The 
primary aim was to evaluate the persistence, the adherence 
and the switch rate on treatment. Persistence was defined as 
the mean number of days that a patient remained on therapy 
[13–15]. The therapy was considered discontinued after a 
period of 30 days without prescription renewal. Adherence to 
a drug was measured by medication possession rate (MPR) 
at 6 months, and adherent patients [16]. The MPR was the 
sum of days of supply from the first to the last prescription 
(inclusive) divided by 180 days of follow-up [16]; while the 
adherent patients at 6 months was the proportion of patients 
considered to be adherent (MPR ≥ 0.8) at 6 months [16]. 
The switch rate was calculated as the proportion of patients 
who changed from the initial (index) medication to any of 
the other drugs during the 6 months follow-up [17]. Treat-
ment naïve was defined as no prescription for any target 
drug during the pre-enrollment period [17]; while treatment 
experienced as prescription for at least one anticolinergic 
drug during the pre-enrollment period [17].

Statistical analysis

Persistence and adherence rate were not adjusted for poten-
tial confounding factors and data were reported descrip-
tively. The persistence was calculated using Kaplan–Meier 
survival analysis, reported as time to discontinuation (TTD) 
and differences between groups (Treatment naïve and treat-
ment experienced; OAB wet and OAB dry) were assessed 
via log-rank test. Hazard ratios (HRs) are reported. Patients 
were censored if they reached the end of follow-up without 
discontinuation. Cox proportional-hazards regression mod-
els, adjusted for potential confounding factors (age, OAB 
form, treatment status, hypertension), were used to analyse 
TTD (expressed as HR and 95% confidence interval [CI]). 
Adherence was reported as mean MPR and the proportion of 
adherent patients at the end of the 6-month post-index. Anal-
yses of treatment persistence and adherence were performed, 
considering the sample in the following patient subgroups: 
treatment naïve or experienced; < 65 or ≥ 65 years of age, 
OAB wet or OAB dry. Proportions of adherent patients were 
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compared between groups using Fisher’s exact test or a χ2 
test, depending on the sample size. Wilcoxon tests for paired 
data, was used to compare ordinal and nonnormally distrib-
uted continuous variables. All calculations were performed 
using IBM-SPSS® version 22.0 (IBM Corp., Armonk, NY, 
USA, 2013). A two-sided p value < 0.05 was considered 
significant.

Results

Between Juanary 2018 and July 2018, 200 patients with 
OAB were identified. A total of 120 (60%) patients were 
excluded, 80 women were treated with anticolinergic drugs, 
20 patients had no inclusion criteria, and 20 women refused 
to participate in the study, so 80 (40%) patients consti-
tuted the study population. All patients were followed for 
6 months. Patient’s demographic charateristics at baseline 
are showed in Table 1. Most of the women included in the 
study have OAB wet (58.7%), and they have not already 
been treated with antimuscarinics drugs. A higher propor-
tion of patients were < 65 years old (58.7%). The median 
time to discontinuation with mirabegron was 62.5 days 
(Table 2). The percentage of patients whose treatment per-
sisted for 6 months without any gaps was 18.7% (15); of 
these, three patients stopped mirabegron few days before 
the 6 months of therapy ended, but they were considered 
persistent for 6 months; 17.5% (14) of women has inter-
rupted the drug before 1 month of treatment (mean of treat-
ment 8 ± 2.28 days); 33.7% (27) of patients continued mira-
begron for a month (mean of treatment 30.5 ± 2.88 days), 
and 30% (24) of women interrupted therapy within the 
third month (mean of treatment 82 ± 12.9 days). Table 2, 
Figs. 1 and 2 showed that women who have taken mirabe-
gron for the longest time, without discontinuity, had OAB 

wet and they were naïve. Figure 3 and Table 2 showed that 
there is no difference statistically significant according 
to the age ranges. Mean MPR was 0.42 ± 0.33 (Table 2), 
14 women were considered to be adherent to mirabegron. 
Median MMAS was 2 (0–4), medium adherence. Adher-
ence was significantly greater in treatment-naïve (22.4%) 
than in treatment-experienced (6.5%) patients; there were 
no stastically significant differences in the different OAB 
form and in different age. Only 13.7% (11) of the popu-
lation switched from the index medication to other OAB 
drugs, while 33.7% (27) of patients underwent botulin toxin 
intradetrusor injections. Age, hypertension, treatment sta-
tus, and OAB form did not affect persistence (Table 3). 
Fifty % (40) of patients interrupted mirabegron for the cost; 
15% (12) for unmet expectation of treatment; 6.2% (5) for 
adverse events and 3.7% (3) for symptom improvement. 
The prevalence of patients who discontinued mirabegron 
for the cost was higher in treatment experienced (75%) and 
in OAB dry (65%) groups than in treatment naive (25%) and 
in OAB wet (35%) groups; the prevalence of women who 
interrupted drug because of unmet expectation of treatment 
was higher in OAB wet (83.3%) than OAB dry (16.7). As 
adverse events were recorded: constipation (9%), tachycar-
dia (13%), pruritus (4%), stomach cramps (10%), diarrhea 
(12%), backache (7%), leg edema (9%), face edema (4%), 

Table 1  Baseline characteristics of population

Characteristics

Age, years
 Mean ± SD 60.4 ± 12.57
 Range 36–84

Age, group n(%)
  < 65 year 47 (58.7)
  ≥ 65 year 33 (41.2)

Treatment status, n (%)
 Experienced 31 (38.7)
 Naive 49 (61.2)
 Hypertension, n (%) 19 (23.7)
 Menopause, n (%) 56 (70)
 OAB wet, n (%) 47 (58.7)
 OAB dry, n (%) 33 (41.2)

Table 2  Persistence and adherence of mirabegron 50 mg

a MPRs ranged from 0 (no adherence) to 1 (perfect adherence)
b Patients considered to be adherent when MPR ≥ 0.8
c Patients who did not discontinue treatment 6 month after initiation

Time to discontinuation (days) Log rank 
(Mantel–
Cox)

Global median (range) 62.5 (7–180)
TTD:treatment-experienced median 

(range)
30 (11.2–48.8) 0.008

TTD:treatment-naive median (range) 65 (42.0–87.9)
TTD:OAB wet median (range) 60 (18.6–101.3) 0. 013
TTD:OAB dry median (range) 30 (20.3–39.6)
TTD: < 65 years old median (range) 30 (12.5–47.9) 0.418
TTD: ≥ 65 years old median (range) 45 (25.6–64.3)
Adherence
 MPR (mean ± SD)a 0.42 ± 0.33
 Total adherent patients, n (%)b 14

Sub groups adherent patients, n (%)c

 Treatment experienced, n (range) 2 (6.5)  < 0.001
 Treatment naive, n (range) 11 (22.4)
 OAB wet, n (range) 8 (17) 0.25
 OAB dry, n (range) 4 (12.1)
  < 65 years, n (range) 6 (7.5) 0.30

  ≥ 65 years, n (range) 7 (8.8)
Median follow-up (days)c 52.8
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dizzy (2%), low energy (2%), others (28%). There was an 
statistically significant improvement of OABq SF score dur-
ing follow-up, both in symptom bother scale (median OABq 
score pre-treatment 30 (24–36) vs OABq score post treat-
ment 12 (10–18), p < 0.0001) and in health-related quality 
of life scale (median OABq score pre-treatment 75 (72–78) 
vs OABq score post-treatment 26 (23–39), p < 0.0001).At 
6 months follow-up, patient’s satisfaction is high, infact 
median PGI-I was 2 (range 1–4).     

Discussion

This study showed that the therapy with mirabegron has low 
persistence and low adherence at 6 months among women 
with OAB, in a country in which patients pay for the treat-
ment as in Italy. The studies with mirabegron or anticolin-
ergic drug had a follow-up ranged from 6 months to 7 years 
[13, 14, 18]; in this study, we decided for a relative short 
follow-up of 6 months because the drug was not dispensed 
from the National Health System, and in the long term, this 
bias becomes heavier. A 6-month observation period showed 
a more realistic situation than a longer period.

Yeowell et al. [18] in their systematic literature review 
showed that overall persistence rates decreased over time, 
regardless of agent. However the persistence rate with mira-
begron was better than the persistence rate with antimus-
carinics in previous reports [15, 16]. The persistence rate 
with beta-3 agonist at 1 year varies widely from 12 to 71% 
(17, 19–24), and from 63 at 1 year to 46% at 3 years [25]. 
Our persistence rate at 6 months was 18.7%. This decrease 
was confirmed by Nitti who has registered a persistence rate 
from 68.4 at 1 month to 34.7% at 6 months [17].

In our study, the therapy with mirabegron in female 
drug‐naïve patients provided a better persistence rate than 
previously treated with antimuscarinic drugs. This result 
is not confirmed in the literature. Nitti [17] recorded that 
treatment-experienced patients at 6 months had a higher 
persistence rate (HR 0.68, 95% CI 0.53– 0.88, p = 0.0025), 
and Wagg confirmed the same result at 1 year (19.0% in 
treatment-naïve women, versus 30.0% in treatment-experi-
enced patients) [11]. Probably, our result can be explained 
by the naïve patient’s greater expectations than a patient 
who has stopped anticholinergics due to lack of efficacy 
or tolerability. A women who did not achieve the hoped 
results after previous therapy, probably interrupts the new 

Fig. 1  Kaplan–Meier: persitence for mirabegron in women with OAB dry and OAB wet
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treatment early if she does not have an immediate improve-
ment of the symptoms, especially if it is burdened by a 
high cost of the drug. The persistence was higher in OAB 
wet. Probably this result can be explained because women 
with OAB wet have both urge urinary incontinence and 
OAB symptoms. Urge urinary incontinence and urgency 
affect quality of life. Mirabegron is known to improve both 
symptoms. In fact in SCORPIO, statistically significant 
improvements at final visit were seen for both mirabegron 
doses versus placebo in mean volume voided/micturition 
and mean number of urgency incontinence episodes/24 h 
(p ≤ 0.05) [18]. Adherence to mirabegron expressed in 
MPR was 0.42 ± 0.33.At 1 year in Chapple’s study, it was 
0.59 ± 0.33 [19], while Nitti in his study at 6 months of 
follow-up does not report this data [9] Adherence was 
significantly greater in treatment-naïve patients. This 
data cannot be explained with the greatest efficacy in this 
group. In fact in the literature, the analysis showed that 
mirabegron had a numerically positive treatment effect on 
urge urinary incontinence and micturition frequency both 
in patients who were treatment-naïve and in those who 
had received, prior discontinued antimuscarinic therapy 
[7]. Probably, the patient after careful counselling at the 
time of the visit follows the doctor’s prescription better 
than patient who has already performed one or more thera-
pies with anticholinergics, and she is perhaps discouraged. 

This result was confirmed by MMAS-4 score. It reflected 
a higher adherence in treatment-naïve women.

In the present study, the reasons for discontinuation of 
mirabegron were cost of drug (50%), unmet expectation of 
treatment (15%), adverse events (6.2%) or improvement of 
symptoms (3.7%) in OAB women. Wada [16] reported that 
the reasons for discontinuation of treatment were unmet 
expectation of treatment (26%), adverse events (22%) or 
improvement of symptoms (22%). The most frequent reason 
for discontinuation was the cost of drug. In literature, there 
are no studies on the costs of mirabegron in Italy. They have 
all been conducted in United Kindom [26] or Canada [27]. 
In Italy, a month of treatment costs € 68.29. 6 months of 
therapy cost about € 409.74, and not everyone has the finan-
cial resources to complete the treatment cycle. Patients are 
many young or elderly pensioners. Most patients who inter-
rupt therapy are satisfied of the outcomes of the mirabegron 
and this was confirmed by OAB SF score and PGI-I score; 
however, they are forced to interrupt the therapeutic cycle, 
because to continue the treatment, the economic weight is 
not sustainable. Most women who discontinued mirabegron 
for cost were treatment-experienced patients and patients 
with OAB dry. It could be explained by the high costs for 
the previous therapies that have had to pay the patients. In 
fact, the other OAB drug had the same cost of mirabegron. 
If we analysed the reasons for low adherence and persistence 

Fig. 2  Kaplan–Meier: persitence for mirabegron in treatment-naive and treatment-experiecend patients. *Proportion of patients persistent at 
6 months
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with anticholinergic drugs, probably we would discover the 
same reasons of discontinuity. Moreover, the absence of urge 
urinary incontinence influences less the quality of life of the 
woman who more easily suspends the therapy. However, 
there was no statistically significant difference between age 
group in persistence rate, older women have greater per-
sistence to therapy than younger one. The same result was 
found by Wagg in a study on the persistence of antimus-
carinics drugs [15]. The reasons can be manifold. Young 
patients have less time in their hectic daily life and some-
times adherence also decreases. Older women are gener-
ally polymedicalised and, therefore, they are used to having 
adhesions and persistence to therapy. The percentage (15%) 
of patients with unsatisfied expectations is probably over-
estimated. In fact, after a careful dialogue with the patient, 
we sometimes found that the reason for the interruption of 
the drug was economic rather than really due to dissatisfac-
tion. In these cases, the patients were included in the group 
economic reasons. However, there could be other cases in 
which we could not identify the real reason. This hypothesis 
is confirmed by the high scores of PGI-I.

Fig. 3  Kaplan–Meier: Persitence for mirabegron in women  < 65 years old and women  ≥ 65 years old. *Proportion of patients persistent at 
6 months

Table 3  Impact of covariates on time to discontinuation: multivari-
ate Cox regression analysis adjusting for baseline characteristics in all 
eligible patients

Covariates HR (95% CI) p value

Age in years
  < 65 1.38 (0.74–2.56) 0.3
  ≥ 65

Treatment status
 Naïve 0.63 (0.37–1.08) 0.09
 Experienced

Hypertension
 No 1.07 (0.55–2.06) 0.83
 Yes

OAB form
 Wet 1.66 (0.96–2.88) 0.07
 Dry
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In our study, the adverse effects were a small percent-
age (6.2%) compared to previous reports [25] the greatest 
adverse effect on tachycardia. In a pooled population from 
SCORPIO, ARIES, and CAPRICORN, a low proportions 
(3.8%) of patients receiving mirabegron reported tachycar-
dia [7]. In literature, the percentages of each other symptom 
are slightly smaller than those recorded in our study [7]. It 
is important to note that in our study, as well as in Nazir’s 
study [28], the majority of patients (58.7%) were defined 
as treatment naïve. This result highlights our choice to use 
mirabegron as the first line; in fact, as Serati showed in his 
study [29] mirabegron is efficacious in improving OAB 
symptoms in both naïve patients and those with previous pri-
mary antimuscarinic therapy; however, its efficacy is supe-
rior when prescribed as first-line therapy. Although these 
results are important, our study has some limitations. The 
sample is small and the follow-up is shorter than in the pre-
vious trials; however, it has many strengths. This study is the 
only one, to our knowledge, performed on the adherence and 
persistence of mirabegron in Italian population with OAB in 
a Real-Life Clinical Setting. It is a prospective multicentre 
centre. In conclusion, in a country in which women with 
OAB pay for the treatment with mirabegron 50 mg, it has 
low adherence and persistence at 6 months, despite the good 
functional outcomes.
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