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Abstract
Purpose  The efficacy and safety of vibegron, which is a novel β3-adrenoceptor agonist, need to be systematically evaluated 
in the treatment of overactive bladder (OAB) patients. This study aimed to assess, using meta-analytic methods, the efficacy 
and safety of vibegron for OAB compared with placebo or antimuscarinics, considering all available data from comparative 
studies.
Methods  A systematic search was performed on MEDLINE, Web of Science, and Cochrane Central Register of Controlled 
Trials database to identify studies from their date of inception before 15 March 2020. Meta-analysis was performed based 
on eligible studies.
Results  Six studies derived from four clinical trials with 4314 randomized patients were finally included in our analysis. 
We found that vibegron 50 mg and 100 mg were both significantly more efficacious than placebo for all efficacy outcomes. 
Furthermore, no significant differences were found between vibegron 50 mg or 100 mg and placebo for all the AEs assessed. 
In addition, the efficacy between vibegron 50 mg or 100 mg and antimuscarinics were comparable except for voided vol-
ume. Moreover, vibegron was associated with a decreased risk of dry mouth and an increased risk of nasopharyngitis versus 
antimuscarinics. Our study also demonstrated that the vibegron 50 mg and 100 mg were equally effective and safe across 
all the efficacy and AEs’ outcomes.
Conclusions  Vibegron is effective and safe for treating patients with OAB. Based on the current evidence, we recommended 
that the initial use of vibegron 50 mg was the optimal algorithm in the pharmacologic management of OAB.

Keywords  Overactive bladder · Vibegron · Meta-analysis

Introduction

Overactive bladder (OAB) is a prevent disorder worldwide. 
It was estimated that up to 17% in adults suffered from 
OAB in Europe and the USA [1, 2]. The symptom complex, 
including urinary urgency, frequency, and (or) urgency uri-
nary incontinence (UUI), has a significant negative impact 
on the quality of life. There are kinds of treatments for OAB, 
including the pharmacological treatments, minimally inva-
sive procedures (e.g., intravesical injections with botulinum 
toxin A) and neuromodulation (e.g., tibial nerve stimula-
tion). The doctor or the patients can choose one of them by 
discussing with each other among these different treatments 
of OAB. Whereas the management of OAB has a treatment 
algorithm by beginning with the pharmacologic treatment, 
in cases of refractory situations or for special reasons related 
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to the patients, the minimally invasive treatment can be 
applied.

Antimuscarinics have proven to be effective in the treat-
ment of OAB. However, side effects reduce patient satisfac-
tion leading to relatively poor adherence to most antimus-
carinics [3]. To improve the adherence rates [4], Mirabegron, 
a β3-adrenoceptor (AR) agonist, offers an alternative to anti-
muscarinics. A network meta-analysis [5] showed a signifi-
cant therapeutic benefit of mirabegron 50 mg over placebo 
and was comparable to common antimuscarinics. Besides, 
it was better tolerated with fewer anticholinergic side effects 
such as dry mouth and constipation.

Acting as a novel potent and highly selective β3-AR ago-
nist, the pharmacological activity of vibegron was proved 
both in vitro and in vivo [6, 7]. Since then, multiple studies 
have been performed to compare vibegron with placebo or 
antimuscarinics for patients with OAB [8–11]. Our system-
atic review and meta-analysis aimed to assess the efficacy 
and tolerability of vibegron in patients with OAB. To our 
knowledge, this is the first systematic review exploring the 
role of vibegron in the treatment of OAB.

Materials and methods

We performed this study following the Preferred Reported 
Items for Systematic Reviews and Meta-analysis guidelines 
[12]. This study was registered in PROSPERO with an ID 
of CRD42020175574.

Literature search

Two independent reviewers performed the electronic litera-
ture searches restricting to English language study on MED-
LINE, Web of Science, and Cochrane Central Register of 
Controlled Trials database to identify studies from their date 
of inception prior to 15 March 2020. In case of any disa-
greement, they were resolved by consulting with a senior 
author (WK). Keywords used for the search were “[(Det-
rusor, Overactive) OR Overactive Bladder OR Overactive 
Urinary Bladder OR (Bladder, Overactive) OR Overactive 
Detrusor] AND vibegron”. These studies were then screened 
for inclusion and exclusion criteria.

Eligibility criteria

Two authors reviewed the relevant articles obtained from 
the literature search independently. Inclusion criteria 
used in this study were stated as follows: (1) participants: 
patients with OAB; (2) interventions: treated with vibe-
gron; (3) comparison: any other drug therapy or placebo; 
(4) endpoints: the efficiency and safety evaluations; (5) 

study design: comparative studies. Case reports, reviews, 
meta-analysis, meeting abstracts, comments, and letters 
were excluded.

Data extraction and study assessment

Data included in the meta-analysis were extracted indepen-
dently by two reviewers. The primary outcome was mic-
turition episodes/24 h. Other efficacy outcomes included 
urgency urinary incontinence (UUI) episodes/24 h, urgency 
episodes/24 h, incontinence episodes/24 h, and voided vol-
ume/micturition. Safety and tolerability outcomes included 
the most commonly reported adverse events (AEs), includ-
ing dry mouth, constipation, diarrhea, nasopharyngitis, and 
cystitis. Information including the name of the first author 
and trial number, each intervention and number of rand-
omized patients, trial design, and location, patient popula-
tion, and treatment duration are extracted and showed in 
Table 1.

Data analysis

Effect measures for the outcomes were calculated as the 
mean difference (MD) for continuous variables and odds 
ratio (OR) for dichotomous variables together with their 
95% confidence interval (95% CI), respectively. Both least-
squares mean change or mean change from baseline were 
extracted from eligible studies and were pooled into meta-
analysis as previously reported [13]. For studies with stand-
ard error (SE) or 95%CI but no published standard deviation 
(SD), we employed a widely used method to estimate SD 
according to the Cochrane handbook [14].

Primary fixed model (inverse variance method) for pooled 
estimates was used based on a low level of statistical hetero-
geneity among included studies (I2 < 50% and P > 0.1). Oth-
erwise, the random model (DerSimonian and Laird method) 
was applied to report estimates when substantial heterogene-
ity was observed [15].

Sensitivity analyses and publication bias tests were per-
formed as previously reported [16]. Briefly, we first exam-
ined studies that used vibegron 50 mg and 100 mg dose. 
Then, a subgroup analysis enrolling one study [10] using 
vibegron 75 mg was performed to explore whether this had 
an impact on the meta-analysis results of vibegron 50 mg 
and 100 mg, respectively. Besides, the influence of the indi-
vidual study on overall meta-analysis results by omitting 
study one by one was conducted. Potential publication bias 
was identified using the Begg funnel plot and Egger test. 
Assessment for sensitivity analyses and publication bias 
would not be done if the studies included in meta were less 
than 3.
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Results

Finally, six studies [8–11, 17, 18] derived from four clinical 
trials were obtained through systematic literature search (Sup-
plementary material S1) and the characteristics were showed 
in Table 1. Among these studies, three were RCTs [8–10] and 
one [9] of them conducted two independent parts of research 
(part 1 and part 2). The last trial [11] was a 1 year, phase III, 
open-label, non-controlled, multicenter study. In this study, 
patients were treated with vibegron 50 mg for 8 weeks. The 
dose would be increased to 100 mg for the rest 44 weeks if the 
efficacy was insufficient. Otherwise, 50 mg would be main-
tained for a total 52 weeks. Another two studies were post 
hoc analysis on nocturia [17] and post hoc analysis on severe 
urgency urinary incontinence [18] of the same trial Japi-
cCTI-152936 [8], respectively. The quality of RCTs included 
in the meta-analysis was relatively high and summarized in 
Supplementary material S2.

Efficacy

Micturition

Compared with placebo, both vibegron 50  mg 
(WMD = − 0.82; P < 0.001) and 100 mg (WMD = − 0.83; 
P < 0.001) showed more significant efficacy using fixed 
model. Although there was a trend in favor of vibegron 
100 mg, efficacy of vibegron 50 mg (WMD = − 0.09; 
P = 0.528) and 100 mg (WMD = − 0.33; P = 0.084) did 
not differ significantly from the antimuscarinics. Based 
on 3 studies (2 RCTs and 1 non-RCT), vibegron 100 mg 
was not significantly more efficacious than vibegron 50 mg 
(WMD = − 0.06; P = 0.576) (Fig. 1).

Table 1   Summary of studies included in the systematic review

V vibegron, TER extended-release tolterodine, RCT​ randomized-controlled trial, OAB overactive bladder
a Vibegron 50 mg plus Extended-release Tolterodine 4 mg for 4 weeks followed by Vibegron 50 alone for 4 weeks;
b Nor RCT, Efficacy is insufficient after an 8-week treatment with Vibegron 50 mg, increased to 100 mg for additional 44 weeks

Study trial number Intervention (number of patients, 
n)

Trial design (location) Patient population Treatment 
duration 
(weeks)

Staskin D 2020 NCT03492281 V 75 mg (547)
TER 4 mg (431)
Placebo (540)

Phase III, RCT, double-blind, 
multicenter (US and Canada)

OAB, ≥ 18 years 12

Mitcheson HD 2019 
NCT01314872

Part 1: V 3 mg (144), V 15 mg 
(134), V 50 mg (150), V 
100 mg (149), TER 4 mg 
(135), V 50 mg + TER 4 mg/V 
50 mga (134), Placebo (141);

Part 2: V 100 mg (112), TER 
4 mg (122), V 100 mg + TER 
4 mg (110), Placebo (64);

Phase IIb, RCT, double-blind, 
multicenter (18 countries)

Part 1: OAB, 40–75 years
Part 2: OAB, 18–75 years

Part 1: 8
Part 2: 4

Yoshida M 2018
JapicCTI-152800

V 50 mg (118)b

V 50 mg/V 100 mgb (51)
Phase III, open-label, non-con-

trolled, multicenter (Japan)
OAB, ≥ 20 years 52

Yoshida M 2018 Japi-
cCTI-152936

V 50 mg (372)
V 100 mg (372)
Placebo (371)
Imidafenacin 0.1 mg twice daily 

(117)

Phase III, RCT, double-blind, 
multicenter (Japan)

OAB, ≥ 20 years 12

Yoshida M 2019 Japi-
cCTI-152936

V 50 mg (227)
V 100 mg (218)
Placebo (224)

Post-hoc analysis on nocturia of 
the trial JapicCTI-152936

OAB, ≥ 20 years 12

Yoshida M 2020 Japi-
cCTI-152936

V 50 mg (329)
V 100 mg (327)
Placebo (333)

Post-hoc analysis on severe 
urgency urinary incontinence 
of the trial JapicCTI-152936

OAB, ≥ 20 years 12
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Urgency urinary incontinence, urgency, 
incontinence, and voided volume

No significant differences were observed for vibegron 
50  mg or 100  mg compared with the antimuscarin-
ics with regard to UUI episodes/24  h (WMD = 0.04; 
P = 0.721 and WMD = − 0.11; P = 0.278, respectively), 
urgency episodes/24 h (WMD = − 0.06; P = 0.691 and 
WMD = − 0.34; P = 0.018, respectively), and incon-
tinence episodes/24 h (WMD = − 0.10; P = 0.636 and 
WMD = − 0.17; P = 0.137, respectively). However, both 
of which were more efficacious than placebo (Table 2). 
There was also no significant difference between vibe-
gron 50 mg and 100 mg for all of these efficacy out-
comes (Table 2). The voided volume/micturition with 
mirabegron 50 mg (WMD = 8.24; P < 0.001) or 100 mg 
(WMD = 8.06; P < 0.001) were both significantly higher 
compared with antimuscarinics.

Safety

Regarding all the AEs as described below, no significant 
differences were observed between vibegron 50 mg and 
100 mg (Table 2).

Dry mouth and nasopharyngitis

When compared with the placebo, vibegron 50 mg (OR 
1.86; P = 0.085) and 100 mg (OR 1.04; P = 0.918) were 
not associated with an increased risk of dry mouth, both of 
which showed a significantly lower risk the antimuscarinics 
(OR 0.30; P < 0.001 and OR 0.18; P < 0.001, respectively).

On the contrary, the risk of nasopharyngitis with vibegron 
50 mg (OR 1.86; P = 0.027) or 100 mg (OR 1.82; P = 0.029) 
was higher than that with antimuscarinics.

Constipation

Although meta-analysis based on random model due to a 
statistical heterogeneity (I2 = 81.2; P = 0.005) showed no 
significant differences between vibegron 50 mg (OR 0.88; 
P = 0.879) and antimuscarinics, vibegron 100 mg (OR 0.26; 
P < 0.001) was found to be associated with a lower risk of 
constipation compared with the antimuscarinics.

Diarrhea and cystitis

As shown in Table  2, The risk of diarrhea (OR 1.21; 
P = 0.605 and OR 1.18; P = 0.640, respectively) and cystitis 
(OR 1.99; P = 0.079 and OR 1.36; P = 0.426, respectively) 

Fig. 1   Forest plot showing comparison for micturition episodes/24 h: a vibegron 50 mg versus placebo, b vibegron 100 mg versus placebo, c 
vibegron 50 mg versus antimuscarinics, d vibegron 100 mg versus antimuscarinics, and e vibegron 100 mg versus vibegron 50 mg
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was not statistically associated with vibegron 50 mg or 
100 mg.

Sensitivity analyses and publication bias

For the results of the adding vibegron 75 mg to vibegron 
50 mg and 100 mg subgroup analysis, the summary esti-
mates did not substantially alter for micturition (Fig. 1) and 
other outcomes (data not shown). There was also no sig-
nificant evidence of publication bias for micturition (Sup-
plementary material S3) and any of the outcomes (data not 
shown) based on Begg funnel plot and Egger test.

Discussion

Based on current evidence, several significant findings in 
this first meta-analysis regarding the role of vibegron were 
demonstrated. First, vibegron 50 mg and 100 mg were both 
significantly more efficacious than placebo for all efficacy 
outcomes. No significant differences were found between 
vibegron 50 mg or 100 mg and placebo for all the AEs 
assessed. Second, the efficacy between vibegron 50 mg or 
100 mg and antimuscarinics was comparable except for 
voided volume. Vibegron was associated with a decreased 
risk of dry mouth and an increased risk of nasopharyngi-
tis versus antimuscarinics. Finally, the vibegron 50 mg and 
100 mg were equally effective and safe across all the efficacy 
and AEs’ outcomes.

OAB is a common health disorder which typically 
requires long-term pharmacotherapy treatment. Neverthe-
less, patient persistence and adherence to most antimuscarin-
ics are still relatively weak [3], while mirabegron showed 
a better persistence and adherence [4]. Mirabegron is the 
first approved β3-AR agonist for the treatment of OAB. A 
network analysis including 64 studies conducted by Kelleher 
et al. had demonstrated the efficacy and safety of mirabe-
gron. For vibegron, no inhibitory effect on CYP enzymes 
is one of the advantages over mirabegron, which is known 
to inhibit CYP2D6. Therefore, drug interaction should be 
considered in patients treating with mirabegron.

In our study, it was more effective with vibegron 50 mg 
treatment than with placebo. Furthermore, there was no signif-
icant difference between vibegron 50 mg and vibegron 100 mg 
or antimuscarinics concerning micturition episodes/24 h, UUI 
episodes/24 h, urgency episodes/24 h, and incontinence epi-
sodes/24 h. Besides, vibegron provided statistically highly sig-
nificant improvements in volume voided per micturition. As 
for safety outcomes, vibegron 50 mg was not associated with 
a higher risk of all AEs assessed compared with placebo. In 
addition, vibegron showed distinct advantages on dry mouth 
when compared with antimuscarinics. Therefore, we recom-
mended that the initial use of vibegron 50 mg was the optimal 

algorithm in the pharmacologic management of OAB based 
on current evidence.

Except for systematically reviewing the efficacy and safety, 
patient satisfaction should also be focused on, because overac-
tive bladder symptoms significantly affect the quality of life 
and sexual function of patients [19, 20]. However, we could 
not investigate it through meta-analysis method with the differ-
ent questionnaires and limited data, because almost all studies 
paid attention to voiding parameters of OAB patients. Never-
theless, two studies [8, 11] reported by Yoshida et al. showed 
that Vibegron improved the quality of life compared with pla-
cebo. Therefore, these questions should be further explored.

Refer to vibegron for OAB, more questions should be fur-
ther explored. First, although the AEs of vibegron was accept-
able, the long-term effects on cardiovascular and cognitive 
function were needed to be answered, especially in the elderly. 
Second, since vibegron and antimuscarinics were demon-
strated equally effective, whether combination therapy should 
be considered in patients with failure of monotherapy was wor-
thy of answering. The only study about this issue conducted 
by Mitcheson et al. [9] reported that the improvement between 
vibegron 100 mg monotherapy and vibegron 100 mg/toltero-
dine 4 mg combination was comparable, while drug-related 
AEs were more common in patients with vibegron 100 mg 
plus tolterodine 4 mg. Third, since Yoshida et al. reported a 
69.8% sufficient efficacy rate using vibegron 50 mg for the 
initial 8 weeks, the influence factors for a successful response 
to vibegron should be studied. Fourth, bladder dysfunctions 
are also common after radical hysterectomy and radiotherapy 
for the treatment of gynecological cancer [21, 22]. However, 
no study included paid attention to pharmacotherapy treatment 
among these cancer patients. In future, this topic should also 
be focused. Finally, since the benefit of mirabegron for OAB 
patients has been wildly proved, direct head-to-head compari-
son of efficacy and safety between vibegron and mirabegron 
is required in future.

Several limitations in this meta-analysis should be paid 
attention to. First, the small number of studies was one of the 
limitations of this study. Second, one non-RCT was included 
in the analysis for comparing vibegron 50 mg and 100 mg. 
Inclusion of this study might increase the risk of bias. Third, 
although we found no significant changes in subgroup analy-
sis for vibegron 75 mg, results should be treated with cau-
tion. Finally, many clinical factors, including patient char-
acteristics and treatment duration, would affect the efficacy 
outcomes.

Conclusion

In this meta-analysis, we have demonstrated that vibegron 
is effective and safe for treating patients with OAB. Com-
pared with antimuscarinics, vibegron was associated with 
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a higher volume voided per micturition and a lower rate of 
side effects (dry mouth and constipation). Based on the cur-
rent evidence, we recommended that the initial use of vibe-
gron 50 mg was the optimal algorithm in the pharmacologic 
management of OAB.
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