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Efficacy and safety of mirabegron for treatment of neurogenic
detrusor overactivity in adults with spinal cord injury or
multiple sclerosis: a systematic review
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STUDY DESIGN: Systematic review.
OBJECTIVE: To evaluate the efficacy and safety of mirabegron in patients with neurogenic detrusor overactivity due to SCI or MS.
METHODS: A comprehensive search of the Pubmed, Cochrane, Scopus, and Embase databases was performed. Studies evaluating
adult patients with neurogenic detrusor overactivity due to SCI or MS were analyzed according to clinical and urodynamic outcome
parameters.
RESULTS: A total of 488 patients were included in 11 studies, with sample sizes ranging from 15 to 91. The duration of the
treatments varied from 4 weeks to 12 months. Mirabegron was used as a secondline treatment after anticholinergics in most of the
studies. While clinical outcome parameters are used in studies involving only MS patients, urodynamic outcome parameters are also
used in studies involving patients with SCI. The efficacy of mirabegron was found not to be different than anticholinergics when
compared in MS patients. Comprehensive urodynamic evaluation was performed in 2 randomized, double-blind, placebo-
controlled studies and no satisfactory results were obtained compared to placebo. In retrospective studies there were some
significant improvements in Pdet(max), MCC and compliance. The major safety concern with mirabegron is cardiovascular safety. In
one study, tachyarrhythmia and palpitations reported in a patient with SCI at C6 level, in another study tachycardia reported in one
patient with MS.
CONCLUSIONS: Although mirabegron demonstrates similar clinical efficacy to anticholinergics in MS patients, its effect on
urodynamic parameters in patients with SCI cannot be considered satisfactory. It has a good safety profile with mild cardiovascular
side effects.

Spinal Cord (2022) 60:854–861; https://doi.org/10.1038/s41393-022-00853-3

INTRODUCTION
Neurogenic detrusor overactivity (NDO) is characterized by
reduced bladder capacity, elevated detrusor pressure (Pdet)
during the storage phase and/or reduced bladder compliance
[1]. NDO can lead to deterioration of the upper urinary tract (UUT)
with subsequent renal failure, so an adequate treatment of the
elevated Pdet is necessary to protect the UUT. All guidelines are in
agreement with the use of anticholinergics as first-line treatment
for NDO [2].
Combined treatment with anticholinergics and clean inter-

mittent catheterization (CIC) is still the mainstay of urological
management for most spinal cord injury (SCI) patients with NDO.
In patients affected by the side effects and those unresponsive
to anticholinergics, usually the first treatment option is
intradetrusor onabotulinumtoxin-A injection which is an invasive
treatment modality [3]. Mirabegron is a β3-agonist that relaxes
the bladder and facilitates the filling phase by stimulating the
β3-adrenoreceptors [4]. Yet, it remains to be proven whether
mirabegron alone or in combination with anticholinergics is a
preferable treatment option before application of intradetrusor

onabotulinumtoxin-A injection for patients with an inadequate
response or intolerance to anticholinergics. Due to lack of robust
data in the literature, none of the guidelines have included
mirabegron as first-line therapy for neurogenic bladder (NB).
El Helou et al. [5] published the first systematic review on the

efficacy of mirabegron in patients with NB. They analyzed a total
of seven studies, with only two of the studies having a RCT
design. These studies enrolled 302 patients having NB with
various underlying neurologic disorders including SCI [6–8],
Multiple Sclerosis (MS) [7–9], cerebrovascular diseases [10],
Parkinson’s disease [10], dementia [10], HTLV-1-associated
myelopathy/tropical spastic paraparesis (HAM/TSP) [11] and
spina bifida [12]. Patients with NB due to cerebrovascular
diseases, Parkinson’s disease and dementia may differ from SCI
patients in many aspects. Results of pediatric patients with spina
bifida may have no real analogy to those observed in adult
patients with SCI. Ideally, the patients with SCI who are known to
be at a high risk of renal complications ought to be analyzed
separately from the other neurologic disorders. Lowering or
normalizing the detrusor pressure is an important treatment goal
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to prevent UUT deterioration and potentially improve long-term
outcomes in patients with SCI [13, 14]. International guidelines
recommend urodynamic studies as the most important tool to
monitor risk factors for renal deterioration secondary to SCI
[15, 16]. Thus, a treatment modality claimed to be efficacious in
patients with SCI need to be proven by urodynamic studies.
A very recent systematic review [17] providing a meta-analysis

on the efficacy and safety of mirabegron in patients with
neurogenic lower urinary tract dysfunction (LUTD) analyzed a
total of four RCTs. Of the trials, two included patients with SCI or
MS [7, 8], one included only MS patients [9] and the remaining one
enrolled only Parkinsonism patients with OAB symptoms [18]. This
systematic review evaluated only the bladder compliance data
from two RCTs but neglected the data regarding the other
urodynamic variables provided in the same trials. Patients
with Parkinson’s disease constituted almost half of the analyzed
patients in the study by Cho et al. [18]. However, LUTD in patients
with Parkinson’s disease is not driven exclusively by neurogenic
mechanisms [19, 20] and neurogenic DO may not be the only
cause of OAB symptoms in these patients [21].
This review aims at analyzing the efficacy and safety of

mirabegron in adult patients with NDO due to SCI or MS. Most
of the studies of mirabegron performed in patients with SCI also
included patients with MS, and studies including patients with SCI
alone are scarce. Therefore studies involving patients with MS
were also included in this systematic review.

METHODS
This study is a systematic review designed to collect published
literature and articles on the efficacy and safety of mirabegron in SCI
or MS patients with NDO. This study was conducted following the
PRISMA(Preferred Reporting Items for Systematic Reviews and
Meta-analyses) reporting guidelines [22] and was aimed at
exploring the efficacy and safety of mirabegron in SCI or MS
patients with NDO. A search strategy based on a combination of the
following terms was used: [(mirabegron) and [(neurogenic bladder)
or (Spinal Cord Injury) or (Multiple Sclerosis)]. This strategy was
run in various electronic databases; including PubMed, Cochrane,

Scopus and Embase to identify articles published up to December
31 2021, with no language restriction. The details of the search
strategy are shown in online Supplementary File-1. Relevant reviews
and the reference lists of the original articles for further suitable
publications were also screened.
From these, all original research articles and reviews reported in

English and published on the efficacy and safety of mirabegron in
patients with NDO were included in this analysis. All of the abstracts
and titles were reviewed by the author. The studies without control
group and retrospective studies were also included in this review, as
the number of studies on this topic is very limited. Further, only
studies involving SCI, MS or both groups together were included
in this systematic review. Studies involving patients with NDO
diagnoses other than SCI or MS, studies involving pediatric patients
and studies performed in non-neurogenic bladder patients were
excluded. Full-text articles were obtained and examined for
the subjective and objective outcome parameters, noting also
safety considerations.

RESULTS
Searching the databases using specific keywords yielded 290
articles. Among the 186 studies, 11 were included according to the
PRISMA protocols (Fig. 1).
A total of 488 patients were included in 11 studies that satisfied

the inclusion criteria, with the number of patients ranging from 15
to 91. Two of these studies were randomized, double-blind,
placebo-controlled studies [7, 8], two were randomized comparative
studies [9, 23], three were prospective cohort studies [11, 24, 25],
one was a prospective comparative non-randomized study [26] and
three were retrospective studies [6, 27, 28]. The duration of the
treatments ranged from 4 weeks to 12 months [5, 25]. In all of the
studies, mirabegron was taken orally in daily dosages of either
25mg or 50mg. Two studies conducted in MS patients [23, 26]
compared the efficacy of mirabegron and that of anticholinergics
but without including a placebo group. Another study also in MS
patients, provided comparative data for mirabegron and solifenacin
[9]. This study primarily aimed to evaluate the effectiveness of
combined mirabegron and desmopressin treatment as compared
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Fig. 1 Study design. A PRISMA style flowchart of study selection demonstrates the key steps of study design from identification to screening,
eligibility assessment, and inclusion into the analysis.
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to monotherapy, which included groups of patients using only
mirabegron or only solifenacin or only desmopressin. In a study with
almost all included patients with SCI [27] 73% of patients received
mirabegron in combination with an established anticholinergic or
onabotulinum-toxin therapy. In another study performed in SCI
patients [28], mirabegron was added to the pre-existing antic-
holinergics. Clinical and urodynamic outcome parameters used in all
these studies were different (Table 1).

Clinical outcome parameters
The clinical outcome parameters used in the reviewed studies are
shown in Table 1.
Welk et al. found significant difference only in Neurogenic

Bladder Symptom Score (NBSS) (total NBSS marginal means 29 vs.
34, p= 0.04) among those treated with mirabegron as compared
to the placebo group [7]. Another study performed by Trbovich
et al. [25] three subscores within NBSS (total incontinence, total
storage and voiding, total consequences) significantly improved
(p= 0.01) and the frequency of incontinence decreased (p= 0.03)
on mirabegron.
Krhut et al. [8] reported significant differences in all of the

patient-reported outcomes in favor of the mirabegron group
relative to the placebo group [The Patient Perception of Bladder
Condition (PPBC), P= 0.0013; Incontinence-Quality of Life (I-QoL),
P= 0.006; Treatment Satisfaction-Visual Analog Scale (TS-VAS),
P= 0.00045].
There was a significant improvement with the use of mirabegron,

in all of the bladder diary (BD) parameters including the mean CIC
frequency/24 h (6.63 at the baseline to 5.37 at 6 weeks, p= 0.002),
the mean CIC volume (275 to 341ml, p= 0.0002), themean number
of incontinence episodes per 24 h (3.97 to 2.27, p < 0.0001), and the
mean time from CIC to leakage (1.73 to 2.75 h, p < 0.0001) in the
study performed by Vasudeva et al. [24].
Wöllner and Pannek [6] reported that frequency of bladder

evacuation/24 h (8.1 vs. 6.4, P= 0.003) and incontinence episodes/
24 h (2.9 vs. 1.3, P= 0.027) were significantly decreased during
mirabegron treatment.
In the study performed by Krebs et al. [27] the percentage of

patients suffering from urinary incontinence (UI) significantly
decreased from 60.3% to 33.3% and 38.1% at the first and second
follow-up visits, respectively (p ≤ 0.005). There was no change in
the number of daily bladder evacuations during mirabegron
treatment.
Matsuo et al. [11] reported that mirabegron treatment improved

OAB symptom score in terms of night-time frequency, urgency,
total score (P < 0.001) and urgency incontinence (p= 0.004).
Mirabegron therapy also improved the total International Prostate
Symptom Score (IPSS), as well as the urgency, nocturia, storage
symptoms subscale scores and the IPSS-QoL (P < 0.001).
Brucker et al. [26] used patient-reported outcomes measures

(PROMs) including OAB Questionnaire Short Form (OAB-q SF),
Patient Global Impression of Severity (PGI-S) and Patient Global
Impression of Improvement (PGI-I). There was no statistically
significant difference between mirabegron and solifenacin groups
in achieving minimal clinically important difference (MCID) for any
of these 3 PROMs.
In a randomized study performed by Glycas et al. [23] all

patients completed specific validated questionnaires including the
Multiple Sclerosis International Quality of Life (MusiQoL) and NBSS
questionnaires and BD. No difference was found in LUTD
improvement between mirabegron and anticholinergics regarding
the assessed clinical outcome parameters.
In the study performed by Zachariou et al. [9] the combination of

mirabegron and desmopressin in patients with MS, resulted in a
statistically significant improvement in the 3 day BD components
composed of micturition episodes (3.5 ± 0.4 micturition/24 h),
urgency episodes (2.3 ± 0.2) and the number of UI (1.0 ± 0.2
episodes/24 h). There was no significant change from baseline

when mirabegron was used as a monotherapy. The combination of
mirabegron and desmopressin resulted in fewer urinary tract
infections during treatment period as compared to baseline (1.2 vs.
3.2; p < 0.01). But mirabegron did not show a significant change as a
monotherapy.

Urodynamic outcome parameters
The urodynamic outcome parameters used in the reviewed
studies are shown in Table 1.
In the study performed by Zachariou et al. [9] in which MS

patients were recruited, only voided volume (VV) was examined
and there was no significant change from baseline when
mirabegron was used as a monotherapy. However, when
combined with desmopressin, it was associated with an increase
of VV (189 vs. 104ml; p < 0.01).
In the study performed by Welk et al. [7] there was no

significant difference in maximum cystometric capacity (MCC),
volume at first detrusor contraction (VFDC) and Pdet(max) between
mirabegron and placebo (p > 0.05). Krhut et al. [8] reported a
statistically significant increase in VFDC (P= 0.00047) and an
improvement in bladder compliance (P= 0.0041) in the mirabe-
gron group compared with the placebo group, whereas the
increase in MCC in the mirabegron group did not reach statistical
significance and no significant change in Pdet(max) was detected in
either group of patients (p > 0.05).
Vasudeva et al. [24] reported that the mean CC increased

significantly from 348 to 406ml and Pdet(max) decreased significantly
from 54 cmH2O to 41 cmH2O after mirabegron treatment. However,
VFDC and bladder compliance did not improve significantly. In
another study performed by Matsuo et al. [11] there were no
significant changes in VV, Qmax, and post-void residual volume
(PVR) after mirabegron treatment (p < 0.01).
Wöllner and Pannek [6] noted a significant decrease in the

Pdet(max) during the storage phase (45.8 vs. 30 cmH2O, p= 0.018)
with the use of mirabegron. The MCC increased from 365 to
419ml, (P= 0.084) and the compliance increased from 28 to 45ml
/cmH2O (P= 0.069).
Krebs et al. [27] reported that the Pdet(max) was significantly

decreased (p= 0.04); MCC (p= 0.005) and detrusor compliance
(p= 0.0001) were significantly increased with the use of mirabe-
gron in combination with an established antimuscarinic or
onabotulinum-toxin therapy in 73% of the patients.
In the study performed by Han et al. [28] urodynamic evaluation

showed a significant increase in CC (mean, 362 to 424ml; p= 0.03)
when mirabegron was added to the pre-existing antimuscarinic
drug. In addition, a significant increase in reflex volume (mean,
251 to 329ml; p= 0.02) and improvement in bladder compliance
(median, 12 to 18 ml/cmH2O; p= 0.04) were also reported.
Furthermore, there was a non-significant decrease in Pdet(max)

(mean, 31 to 27 cmH2O; p= 0.39) after mirabegron treatment.

Safety parameters
In a study performed by Vasudeva et al. [24] mirabegron was well
tolerated and no severe side effects were reported. They reported
a clinically insignificant but statistically significant change in heart
rate (HR). There was no significant change in blood pressure (BP).
Krhut et al. [29] investigated cardiovascular (CV) safety of

mirabegron. They used 24 h BP, electrocardiogram (ECG) monitor-
ing and echocardiographic examination. They did not observe any
significant change in QT interval in the mirabegron group. They
reported tachyarrhythmia and palpitations in a patient who has
SCI at C6 level.
In the study performed by Welk et al. [7] there were no clinically

concerning safety findings related to BP, HR, ECG, PVR, or liver or
renal function.
In the study performed by Krebs et al. [27] four patients (6%) had

reported side effects including dry skin, tachycardia, headache and
stomach pain during mirabegron treatment. Three of the four
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patients were treated with anticholinergics concomitantly except
the patient complaining of stomach pain. In the study performed by
Zachario et al. [9] in one patient with MS out of 30 patients receiving
mirabegron (alone or in combination with desmopressin) devel-
oped tachycardia.
Matsuo et al. [11] reported that one patient (5.3%) complained

of dry mouth. In a study performed by Trbovich et al. [25] no
significant changes in HR or BP were found. ECG monitoring also
showed no change in rhythm. The Neurogenic bowel dysfunction
assessment did not show any change in bowel function. Wöllner
and Pannek [6] reported constipation in 1 patient with SCI (%7).
Brucker et al. [26] reported that 30% of patients in the

anticholinergic group were experiencing worsening constipation
vs. 3% in the mirabegron group (P < 0.01), according to the Patient
Assessment of Constipation Symptoms (PACSYM) evaluation.

DISCUSSION
To our knowledge, this is the first review of the literature
evaluating the efficacy of mirabegron in adult patients with NDO
due to SCI or MS.
Apparently, it seems that studies assessing the efficacy and

safety of mirabegron in only MS patients, clinical variables alone
were used for assessment, without any urodynamic evaluation.
However, in studies involving SCI patients urodynamic variables
have been included as outcome measures to monitor risk factors
for renal deterioration secondary to SCI as recommended by
international guidelines [15, 16]. Intravesical filling pressures of
<40 cm H2O have traditionally been considered safe as suggested
by the results of a study conducted in myelodysplastic children
[30]. However, the corresponding cut-off value in adults has been
proposed as of <25 cm H2O [15]. Two randomized, double-blind,
placebo-controlled studies assessed the efficacy and safety of
mirabegron in the treatment of NB dysfunction in patients with
SCI or MS [7, 8]. One of these RCTs found no significant
improvement in any of the urodynamic parameters, but noted
a significantly lower NB symptom burden with mirabegron [7]. In
the other RCT, mirabegron improved some urodynamic variables
(VFDC and bladder compliance) and also the PROMs [8]. However,
it should be noted that neither of these studies showed any
decrease in Pdet(max) with mirabegron treatment. Considering that
Pdet(max) is regarded as a major risk factor for renal deterioration,
patients may need additional or an alternative treatment for
controlling Pdet(max) values within a safe limit. No significant
change in MCC [7] or CC [8] was recorded with mirabegron in
these RCTs [7, 8]. These results do not in general indicate
a considerable improvement in urodynamic parameters with
mirabegron.
In the literature review, there were two prospective cohort

studies performed in patients with SCI [24, 25]. Vasudeva et al. [24]
reported that mirabegron is effective in adult patients with SCI.
The authors did not use a specific questionnaire for the evaluation
of QoL instead they stated that leakage and CIC frequency are the
most important parameters that affect the patient’s QoL. It is
much better to use a 24 h pad-weight test to determine the
amount of leakage compared to the number of incontinence
episodes between CIC. The symptoms of lower urinary tract
pathology are subjective, and the perception of their severity is
influenced by many factors. SCI patients may also not show
symptoms because of impaired or altered sensation. Furthermore,
patients might find symptoms difficult to define, such as the
timing of incontinence and describing whether leakage is
associated with urinary urgency or with stress maneuvers.
Self-completed and interviewer-administered patient ques-

tionnaires can be a suitable method for monitoring patients’
perspectives of bothersome symptoms and their impact on QoL
and it might even help to quantitate patients’ responses to
treatment [15].

In the study by Vasudeva et al. [24] 5 patients (17.3%) were
completely dry at the end of 6 weeks and the authors commented
that this is a significant finding. Absence of leakage is an
important factor for QoL, but it is not predictive of good
urodynamic results that is required for the prevention of UUT.
There may be no incontinence although there are high detrusor
pressures in the presence of detrusor-sphincter dyssynergia in
suprasacral SCI patients, so continence is not a security indicator
for UUT protection, which is the primary goal for NB treatment. As
stated by the authors of the study [24] among the urodynamic
parameters, the MCC, Pdet(max) and compliance are important
markers to assess the risk to the UUT. They noted a significant
decrease in the Pdet(max) during the storage phase after
mirabegron treatment. However, mean value for Pdet(max) at the
end of treatment was above the Pdet(max) <25 cmH2O cut-off level
proposed for adults. The proportion of patients achieving the
target Pdet(max) <25 cmH2O (or <40 cmH2O) after mirabegron
treatment was not reported.
A retrospective single center study evaluated the efficacy of

anticholinergic drugs either in monotherapy, or in combination
with an existing anticholinergic drug in chronic suprasacral SCI
patients [31]. They demonstrated that clinical balance (absence of
leakage) is not predictive of urodynamic balance because one-
third of the fully continent patients showed persistent involuntary
detrusor contractions. They then defined the urodynamic balance
as the combination of MCC greater than 400ml and amplitude of
idiopathic detrusor contractions lower than 20 cmH2O. This study
shows that the absence of leakage, which is an important factor
for QoL, is not sufficient for urodynamic safety and targeted
clinical and, especially, urodynamic balance criteria should be
defined for interpreting whether the outcome of therapy is
sufficient or not. Therefore, it is important to determine target
urodynamic outcome measures when designing studies to
evaluate the efficacy of therapeutic agents for NB, particularly in
patients with SCI.
A prospective cohort study conducted in an old (>60 y/o) patient

population with SCI [25], revealed that switching to mirabegron
after at least 6 months of treatment with anticholinergics results in
improvement in cognitive test scores. They concluded mirabegron
should be preferred over anticholinergics in older SCI patients to
preserve cognition. It should be pointed out that this study did not
include any urodynamic outcome measure for assessment of
efficacy. In the absence of such information, a recommendation for
treatment choice solely based on positive effect on cognitive
functions will not be appropriate.
Three retrospective uncontrolled studies evaluated the efficacy

and safety of mirabegron in patients with SCI [6, 27, 28]. Some
favorable results on urodynamic outcomes were reported in
these studies, including a significant decrease in Pdet(max) in two
of them [6, 28]. Of note, all participants in one of the two studies
received mirabegron on top of anticholinergics. No significant
change in Pdet(max) was observed in the third study where the
majority of patients (73%) received mirabegron in combination
with an established anticholinergic drug or onabotulinum-toxin
therapy [27].
Because the studies investigating the efficacy and safety of

mirabegron in patients with SCI are very limited, the prospective
open-label study performed by Matsuo et al. [11] was also
evaluated in this review. They investigated the efficacy of
mirabegron in patients diagnosed with HTLV-1-associated myelo-
pathy/tropical spastic paraparesis (HAM/TSP). HAM/TSP is char-
acterized by slow progression of lower limb sensory disturbances
and movement disorder accompanied by NB dysfunction caused
by chronic inflammation in the central nervous system, especially
the lower thoracic spinal cord [32]. It should be noted that it was
an open-label study, including only female patients who received
mirabegron after a short washout period, and that urodynamic
pressure-flow studies were not performed in the study.
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The efficacy and safety of Mirabegron was compared with
anticholinergics in patients with MS in two randomized [9, 23] and
one non-randomized [26] controlled studies. None or only one
urodynamic variable was assessed in these studies. No difference
was found between mirabegron and anticholinergics in terms of
LUTD improvement in the study by Glykas et al. [23] and in terms
of achieving each PROMs’ MCID in the study by Brucker et al. [26].
In the study by Zachariou et al. mirabegron monotherapy did not
demonstrate significant change in clinical outcome measures at
the end of the treatment period [9].
The major safety concern with mirabegron is CV safety. There

were no clinically concerning safety findings related to BP, HR and
ECG [7, 25]. In clinical practice, lower initial dose of mirabegron
should be considered in patients with cervical and high thoracic
level of SCI patients, since tachyarrhythmia and palpitations has
been reported in a patient with SCI at C6 level [8]. The lower
prevalence of worsening in constipation with mirabegron as
compared to anticholinergics that has been noted in a compara-
tive study in MS patients (30% versus 3%) may provide a safety
advantage for mirabegron [26].
Multicenter randomized prospective studies comparing the

efficacy of mirabegron as a monotherapy or in combination with
anticholinergics are needed to determine the place of mirabegron
in patients with NDO. There is yet no evidence concerning the use
of mirabegron as a first-line therapy for NDO except for the two
studies performed in MS patients [9, 27]. Consequently, there is
also need for prospective comparative studies exploring the
efficacy of mirabegron in treatment-naive patients.
Apparently, clinical evaluation parameters are the preferred

outcome measures in studies involving only MS patients whereas
both clinical and urodynamic evaluation parameters are assessed
in studies that involve SCI patients. Since the clinical outcome
parameters used in patients with SCI and MS vary, there are also
differences across the same patient population. These limitations
are a major challenge to do a systematic review on this topic.
When evaluating the effectiveness of a drug for NDO, objective
cure (including urodynamic parameters), patient-reported cure
and QoL assessment using a specific validated questionnaire
should all be assessed. Use of similar objective and subjective
outcome measures in clinical trials would increase the opportu-
nity for high quality and reliable systematic reviews. For this
purpose, it is an urgent task for the researchers in this field to
develop consensus based recommendations for a core set of
potential outcome domains and outcome measures for use in
clinical trials of NDO. Importantly, the target patient population
should also be considered in this planning since patients with
different neurological disorders are included in the trials of NDO
to reach a sufficient sample size. Studies should be planned
separately in patients with different causes of NDO, such as
traumatic and non-traumatic SCI, MS, Parkinson’s disease and
stroke. Trials with sufficient sample sizes that include pre-
specified subgroup analysis are needed. In patients with SCI,
when evaluating the effects of mirabegron, the results should be
analyzed according to the AIS score, time elapsed after injury,
initial urodynamic parameters, previous medical treatment and
results obtained. For MS patients, measures such as Kurtzke’s
EDSS score, time after diagnosis, MS type should also be
considered in the analysis.

CONCLUSIONS
In two comparative (with no placebo control) studies, one
randomized and the other non-randomized, conducted in patients
with NDO due to MS, mirabegron treatment did not differ in its
effects from anticholinergics. Urodynamic studies in patients with
SCI do not so far indicate satisfactory effects of mirabegron for
UUT protection, which is the most important aim of NB
rehabilitation. No clinically concerning safety findings related to

BP, HR, ECG were found in most of the studies. Further studies
should be planned separately in patients with different causes of
NDO such as traumatic and non-traumatic SCI, MS, Parkinson’s
disease, and stroke. There is a need for prospective, multicenter,
randomized studies comparing the efficacy of mirabegron as a
monotherapy or in combination with anticholinergics, particularly
in treatment- naive patients.
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