
Systematic Review and Meta-Analysis Medicine®

OPEN
Systematic review and m
eta-analysis of the
efficacy and safety of vibegron vs antimuscarinic
monotherapy for overactive bladder
Shunye Su, MDa, Liqin Liang, MDb, Jinlei Lin, MDc, Ludong Liu, MDa, Zhipeng Chen, MDa, Yuan Gao, MDa,∗

Abstract
Background: Vibegron is a new b3-adrenergic receptor agonist which has been demonstrated for the treatment of overactive
bladder (OAB). We carried out meta-analysis to evaluate the efficiency of vibegron vs antimuscarinic monotherapy for treating OAB.

Methods:Randomized controlled trials (RCTs) of Vibegron vs antimuscarinic monotherapy for OAB were searched systematically
by using EMBASE, MEDLINE, and the Cochrane Controlled Trials Register. The RevMan version 5.3.0. was used to analysis the data.

Results:Three RCTs involving a total of 1751 patients were studied in the Systematic review andMeta-analysis. Efficacy end points:
the mean number of micturitions episodes/d (P= .16); the mean number of urgency episodes/d (P= .05); mean number of urgency
incontinence episodes/d (P= .11) and mean number of incontinence episodes/d (P= .14) indicated that vibegron and antimuscarinic
had no significant differences in terms of OAB treatment. Mean volume voided/micturition showed a distinct difference in the two
groups (P= .009). With regard to dry mouth and drug related treatment-emergent adverse event (TEAE), vibegron showed better
tolerance than antimuscarinic. Serious adverse event (SAE) and discontinuations due to adverse event (AE) did not show a significant
difference between the two groups.

Conclusions: The therapeutic effect of vibegron is similar to that of antimuscarinic, but vibegron does not increase the risk of AE.

Abbreviations: AE = Adverse event, BPH = Benign prostatic hyperplasia, CI = Confidence interval, KHQ = King’s Health
Questionnaire, LUTS = Lower urinary tract syndrome, MD = Mean difference, OAB = Overactive bladder, OR = odds ratio, RCT =
randomized controlled trial, SAE = serious adverse event, TEAE = treatment-emergent adverse event.
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1. Introduction

Overactive bladder (OAB) is characterized by urinary urgency
with or without urgent urinary incontinence and usually
accompanied by frequent micturition and nocturia, but absence
of a urinary-tract infection or other underlying disease.[1] It is a
multifactorial and common health disorder associated with
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detrimental effects on quality of life and huge economic burden
and the prevalence in adults is 10% to 20%all over theworld.[2,3]

The first-line treatment of OAB is antimuscarinic agents (e.g.,
solifenacin, imidafenacin, fesoterodine, oxybutynin, and tolter-
odine).[4] Nevertheless, antimuscarinic drugs have short-term
persistence due to inadequate efficacy or adverse events (AEs),
including blurred vision, constipation, and dry mouth.[5]

Several clinical trials have demonstrated that 12-week
treatment with vibegron is effective and well tolerated in patients
with OAB.[6] Besides, Shi et al[7] conducted a systematic review
and pooled analysis demonstrating that compared with placebo,
vibegron 75mg or 100mg/d statistically significant improved
OAB symptoms.
However, therewere fewarticles focusing on the advantages and

disadvantages of vibegron vs antimuscarinic agents. Comparison
of the different roles of vibegron and antimuscarinic agents inOAB
treatment is important. Therefore, we conducted a Systematic
review and Meta-analysis to access the efficiency and safeness of
vibegron and antimuscarinic agents in treating OAB patients,
aiming to aid process of choosing medicine for OAB patients.
2. Materials and methods

2.1. Search strategy

We searched relevant randomized controlled trials (RCTs)
referred to the efficacy and safety of vibegron vs antimuscarinic
monotherapy for OAB to March 2020 onMEDLINE, EMBASE,
and Cochrane Controlled Trials Register databases. The search
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terms includes “vibegron,” “antimuscarinic,” “OAB,” and
“RCTs.” Two authors completed the whole screening process
independently, and if there was any dispute, articles would be
sent to another author for evaluation. Relevant reference articles
were also included.
2.2. Inclusion and exclusion criteria

All of the included RCTs meet the following criteria:
1.
 vibegron vs antimuscarinic (tolterodine or imidafenacin) in
treating OAB which was analyzed at least 12-week,
2.
 According to the King’s Health Questionnaire (KHQ),[8] the
study provided effective and accurate data, these indicators
were considered to be better reflect the symptom and treatment
effect of OAB, such as: the number of OAB patients, the mean
number of micturitions episodes/d, the mean number of
urgency episodes/d, mean number of urgency incontinence
episodes/d, mean number of incontinence episodes/d, mean
volume voided/micturition, dry mouth, drug related TEAE
(treatment-emergent adverse event) (diarrhea, cystitis naso-
pharyngitisan, and others), SAE (serious adverse event)
(deaths, back pain, pyelonephritis, colon cancer, and so on)
and discontinuations due to AE (adverse event), and
3.
 full text available.

These studies are excluded as follow:
1.
 The data was incomplete;
Figure 1. A flow diagram of th

2

2.
e s
The type of study was abstract, review, comment, case–
control, and cohort studies;
3.
 Patients had a daily average urine volume output of>3000mL.

2.3. Quality assessment

We evaluated the quality of included RCTs by using the Jadad
Scale.[9] Furthermore, the quality of each study was evaluated on
the basis of method of patient allocation, concealment of
allocation, blinding method, and number of lost to follow up.
Based on the guidelines published in the Cochrane Handbook for
Systematic Reviews of Interventions V.5.1.0,[10] the quality of
each study is graded into three degrees: quality degree “A,” the
study met all quality criteria and had a low-risk of bias; quality
degree “B,” the study met most quality criteria and had a
moderate risk of bias; and quality degree “C,” the study met few
quality criteria and had a high risk of bias. All authors
participated in the evaluation process and reach consensus on
the final results.
2.4. Data extraction

The patients came from all over the world, and there were no
repetition of the crowd among the studies. From included studies,
we obtained the following information:
1.
 Published time;

2.
 The first author’ name;
tudy selection process.
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4.
 Sample size of each group;

5.
 Differences in the following indicators: the mean number of

micturitions episodes/d, themean number of urgency episodes/
d, mean number of urgency incontinence episodes/d, mean
number of incontinence episodes/d, mean volume voided/
micturition, dry mouth, drug related TEAE, SAE and
discontinuations due to AE.

A noteworthy fact is that as the dose of tolterodinewas different
in 2 RCTs, some indicators of cardiovascular system could not be
analyzed in this meta-analysis due to the half-baked data.

2.5. Statistical analysis and meta-analysis

The abstracted data (Table 3) were analyzed with Review
Manager 5.1.0 (The Cochrane Collaboration, London, UK).[9]

The publication bias were assess by Egger’s test and Begg’s funnel
plot. The mean difference (MD) with 95% confidence interval
(CI) was utilized to analyze the continuous data and the odds
ratio (OR) with 95% CI was applied to analyze the dichotomous
data among the different groups.[11] The chi-square based Q
statistic was performed to check the heterogeneity among the
studies, and result was recognized as significant at P< .05. When
the I2<50%, indicated that there was no significant heterogene-
ity and the fixed-effects model (Mantel–Haenszel method) would
able 1

dy and patient characteristics.

Sample size/dosage

dy

Therapy in
experimental
group

Therapy in
control
group Country experimental Control

A
m

hida
2018

Vibegron Imidafenacin Japan 372/100mg
once-daily

117/0.1mg
twice daily

O

cheson
2019

Vibegron Tolterodine USA 149/100mg
once-daily

135/4mg
once-daily

O

skin
2020

Vibegron Tolterodine USA 547/75mg
once-daily

431/4mg
twice-daily

O

=overactive bladder.

able 2

ality assessment of individual study.

dy
Allocation
sequence generation

Allocation
concealment Blinding

hida 2018 A A A
cheson 2019 A A A
skin 2020 A A A

all quality criteria met (adequate): low risk of bias.
one or more of the quality criteria only partly met (unclear): moderate risk of bias.
one or more criteria not met (inadequate or not used): high risk of bias.
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be used. And we performed the random-effects model (DerSi-
monian and Laird method) when the heterogeneity of the data
could not be explained (P< .05, I2>50%).
3. Results

3.1. Study selection process, search results and
characteristics of studies

Based on retrieval terms, we found 19 articles in database.
According to the aforementioned inclusion and exclusion criteria,
12 studies were removed after reviewing the titles and abstracts of
the articles. And in the rest of 7 articles, 4 studies were excluded
for lack of useful data (No outcomes of interest: 1 article; not
valid comparison: 1 article. inadequate duration: 1 article; not
head-to-head trial: 1 article). Finally, three RCTs[12–14] involving
1751 patients were included in the analysis (detail in Fig. 1).
Table 1 listed characteristics of the included studies.

3.2. Quality of the individual studies

All of the included studies in the Systematic review and Meta-
analysis were high quality RCTs. All articles had a appropriate
number of participants to analyze, and no study showed
intention-to-treat analysis (Table 2). Finally, the quality level
dministration
ethod

Duration of
treatment

Inclusion
population

Pre-treatment
methods

ral 12 week Men and women
≥18 year of
age with symptoms
of OAB
for ≥6 mouth

2-week placebo run-in
phase. Two tablets of
vibegron placebo and
one tablet of imidafenacin
placebo in the morning
and one tablet of
imidafenacin placebo in
the evening.

ral 12 week Men and women
≥18 year of
age with symptoms
of OAB
for ≥3 mouth

8-week placebo run-in phase

ral 12 week Patients ≥18 year of
age with
symptoms of OAB
for ≥3 mouth

1- to 5-week screening
period, 28-day washout;
2-week single-blind
(patient) placebo run-in.

Discontinued
Calculation of
sample size

Statistical
analysis

Level of
quality

28 YES Chi-square test A
17 YES The full analysis set A
99 YES The full analysis set A

http://www.md-journal.com
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Figure 2. Funnel plot of the studies represented in our analysis. MD=mean
difference, SE=standard error.
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of individual studies was high with the Jadad scores rating A.
Figure 2 demonstrated that the plot was highly symmetrical and
no evidence of bias was found (Table 3).

3.3. Efficacy

Themean number of micturitions episodes/d, the meannumber of
urgency episodes/d, the mean number of urgency incontinence
episodes/d, the mean number of incontinence episodes/d and the
mean volume voided/micturition.
The changed indicators before and after treatment (the mean

number of micturitions episodes/d, the mean number of urgency
episodes/d, the mean number of urgency incontinence episodes/d,
the mean number of incontinence episodes/d, and the mean
volume voided/micturition) were used to assess the efficacy of
vibegron and antimuscarinic in treating OAB. There are 3 studies
including 1751 patients compared the indicator themean number
of micturitions episodes/d, the mean number of urgency episodes/
d, the mean number of urgency incontinence episodes/d and 2
RCTs compared the mean number of incontinence episodes/d
and the mean volume voided/micturition between the two groups
that treated with vibegron or antimuscarinic, respectively.
According to the analysis, the mean number of micturitions
episodes/d (MD=�0.19, 95%CI=�0.45 to 0.07, P= .16;
Fig. 3A); the mean number of urgency episodes/d (MD=�
0.30, 95%CI=�0.59 to �0.01, P= .05; Fig. 3B), mean number
of urgency incontinence episodes/d (MD=�0.15, 95%CI=�
0.32 to 0.03, P= .11; Fig. 3C) and the mean number of
incontinence episodes/d (MD=�0.21, 95%CI=�0.50 to 0.07,
P= .14; Fig. 3D) indicated that vibegron and antimuscarinic had
no significant differences in terms of OAB treatment. As to the
mean volume voided/micturition (MD=8.40, 95%CI=2.11–
14.69, P=0.009; Fig. 3E), patients who treated with vibegron
had significantly increased the urination volume compared with
antimuscarinic.

3.4. Safety
3.4.1. Dry mouth, drug related TEAE, SAE, and discontinua-
tions due to AE. Dose of tolterodine was different in 2 RCTs.
Some indicators of cardiovascular system could not be analyzed
in this meta-analysis due to the half-baked data. Safety indicator
mainly included dry mouth, drug related TEAE, SAE, and
discontinuations due to AE. Dry mouth (OR 0.17; 95%CI 0.10–



Figure 3. Forest plots showing changes in (A) the mean number of micturitions episodes/d, (B) the mean number of urgency episodes/d, (C) mean number of
urgency incontinence episodes/d, (D) mean number of incontinence episodes/d, (E) mean volume voided/micturition. CI=confidence interval, IV= inverse variance,
SD=standard deviation.

Su et al. Medicine (2021) 100:5 www.md-journal.com
0.52; P< .00001; Fig. 4A) and drug related TEAE (OR 0.63;
95%CI 0.46–0.87; P= .005; Fig. 4B) were more common among
those patients treated with antimuscarinic compared with those
treated with vibegron. However, there was no significant
difference in SAE (OR 0.59; 95% CI 0.27–1.31; P= .19;
Fig. 4C) and discontinuations due to AE (OR 0.65; 95% CI
0.33–1.28; P= .21; Fig. 4D) between the two groups.

4. Discussion

OAB is clinical definitions based on Lower urinary tract
syndrome (LUTS) and signs that do not rely on urodynamic
criteria.[15] Behavioral and bladder training, pharmacotherapy,
botulinum toxin, electrical stimulation, biofeedback, or surgery
5

could be used to treat OAB patients. Antimuscarinic agents are
the pharmacotherapeutic treatment options indicated for OAB,
such as tolterodine, imidafenacin, fesoterodine, solifencin, and so
on. But they have unpredictable side effects, which can result in
poor tolerance and a suboptimal response.[16,17] Mirabegron is
the first approved b3-adrenergic receptor agonist for the
treatment of OAB and the only class of compounds that is
currently used in clinical practice world-wide, it is approved for
OAB treatment universally as its efficacious and generally well
tolerated in several articles.[18] Meanwhile, prior studies have
suggested that the therapeutic effect of mirabegron is similar to
that of antimuscarinics (solifenacin).[19] Vibegron is a new
selective b3-adrenergic receptor agonist belongs to a novel class
of agents developed for treating OAB. It could mediate relaxation

http://www.md-journal.com


Figure 4. Forest plots showing changes in dry mouth, drug related TEAE, SAE, and discontinuations due to AE. CI=confidence interval, MH=mantel haenszel.
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of the detrusor in the course of the storage phase of the
micturition cycle, ameliorating bladder storage capacity without
impeding bladder voiding.[20,21]

This systematic review and meta-analysis compared the
efficacy and safety of vibegron (100mg once-daily) with
antimuscarinic (tolterodine [4mg once-daily] or imidafenacin
[0.1mg twice-daily]) for OAB patients, and the treatment
duration is 12 weeks. We proved no significant differences
between the two drugs for reducing the mean number of
micturitions episodes/d, the mean number of urgency episodes/d,
mean number of urgency incontinence episodes/d and mean
number of incontinence episodes/d. In an international phase III
trial, micturitions decreased by an adjusted mean of 1.8 episodes/
day for vibegron vs 1.6 for tolterodine (P< .001). Among
incontinent patients, urge-incontinence episodes decreased by an
adjusted mean 2.0 episodes/day for vibegron vs 1.8 for
tolterodine (P< .0001).[14] Besides, Staskin et al[14] proved that
across primary (the mean number of micturitions episodes/d and
the mean number of urgency incontinence episodes/d) and key
secondary endpoints (the mean number of urgency episodes/d,
6

the mean number of incontinence episodes/d and the mean
volume voided/micturition), numerical results were consistently
greater for vibegron than for tolterodine.
Compared with vibegron, antimuscarinic agents had a greater

prevalence of dry mouth and drug related TEAE. As to the mean
volume voided/micturition, patients who treated with vibegron
had significantly increased the urination volume compared with
antimuscarinic. This may be attributed to the different mecha-
nisms between the two kinds of medicine. Vibegron can relax the
detrusor muscle by inhibiting b3-adrenoceptors, while antimus-
carinic inhibiting muscarinic receptors. Related clinical trials
have found that patients treated with antimuscarinic agents
frequently suffered from urinary retention. It is more obvious in
elderly benign prostatic hyperplasia (BPH) patients. In the present
study, SAE and discontinuations due to AE did not show a
significant difference between the two groups. Vibegron (100mg/
day) seems to provide a better balance between efficacy and side-
effects. Yoshida et al[22] conducted a 1-year, open-label,
multicenter, noncontrolled study reporting that the incidence
of drug-related AE was 11.8% in vibegron 100mg group. As for
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the incidences of the adverse events, the most common AE were
nasopharyngitis, dry mouth, cystitis, and constipation. Due to
vibegron’s drawbacks, the treatment must be “tailored” to
patient status and ability to tolerate the drug. The final decision
on the appropriate treatment option for OAB refractory to drug
therapy should be discussed with the patient fully informed of
long-term efficacy results and risks.[23]

The Systematic review and Meta-analysis included articles
which are all findings from high quality RCTs. Basing on the
quality-assessment scale that we designed, the quality of the
individual articles in the meta-analysis was conforming. The
results of the meta-analysis acquire great importance in the
everyday clinical practice but also from scientific standpoint.
However, this study also has some limitations. The number of
included articles was not many. We were unable to clarify what
happened for patients after discontinuation of the medication
(secondary treatment). Dose of tolterodine was different in 2
RCTs. Some indicators of cardiovascular system could not be
analyzed in this meta-analysis due to the half-baked data. The
longer-term efficacy, safety, and persistence of vibegron and
antimuscarinic agents could not be extrapolated from this meta-
analysis. In addition, this article did not include the unpublished
studies’ data. These factors may lead to a bias. More high-quality
trials are proposed to learn more about the efficacy and safety of
vibegron vs antimuscarinic monotherapy for OAB.

5. Conclusions

The therapeutic effect of vibegron is similar to that of
antimuscarinic, but vibegron does not increase the risk of AE.
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