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Introduction
Bothersome symptoms of overactive bladder (OAB), 
which is defined as urinary urgency with frequency and 
nocturia with or without urinary incontinence (UI),1 af-
fect more than 30 million people in the United States 

aged ≥40 years.2 First-line treatment of OAB consists 
of behavioural therapy (for example, bladder training, 
bladder control strategies), which may be combined 
with pharmacotherapy.1 Oral anticholinergics and 
β3-adrenergic receptor agonists are recommended 
as second-line treatment for OAB.1 Sustained efficacy 

Abstract
Background: Few randomized controlled trials evaluate 
the long-term efficacy and safety of pharmacother-
apy for overactive bladder (OAB). This network meta- 
analysis compares the long-term (52-week) efficacy 
and safety of vibegron, mirabegron and anticholinergics 
for the treatment of OAB.

Methods: A systematic literature review and network 
meta-analysis were conducted following PRISMA guide-
lines using MEDLINE, Embase and Cochrane Central  
Register of Controlled Trials and terms related to OAB. 
Efficacy outcomes included change from baseline to 
week 48–52 in mean daily total urinary incontinence 
(UI) episodes, mean daily number of micturitions and 
volume voided/micturition. Efficacy outcomes were 
analysed using Bayesian models. Commonly reported  
adverse events (AEs) are described.

Results: Of 2098 hits retrieved, 5 publications and 1 
study report describing 5 unique randomized controlled 
trials were included in the analyses. Mean (95% credible 
interval) change from baseline in total UI episodes for 
vibegron 75 mg (–2.2; –2.9 to –1.5) showed a significantly 
greater reduction than mirabegron 50 mg (–1.3; –1.9 to 
–0.8) and tolterodine 4 mg extended release (–1.6; –2.1 to 
–1.1). No significant differences were observed between 
vibegron and comparators for daily micturitions or  

volume voided/micturition. Within the manuscripts, the 
4 most common AEs (range) for anticholinergics in-
cluded dry mouth (5.2–90.0%), constipation (7.7–65.0%), 
blurred vision (3.8–35.0%) and hypertension (8.6–9.6%); 
the 4 most commonly reported AEs for β3-adrenergic 
agonists included hypertension (8.8–9.2%), urinary tract 
infection (5.9–6.6%), headache (5.5%) and nasopharyn-
gitis (4.8–5.2%).

Conclusion: Vibegron was associated with significant-
ly greater improvement in daily total UI episodes at 52 
weeks than mirabegron and tolterodine. When report-
ed, the most common AE for anticholinergics was dry 
mouth and for β3-adrenergic agonists was hyperten-
sion. Hypertension incidence was similar between drug 
classes.
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and a favourable safety and tolerability profile are im-
portant considerations for treatment selection given 
the chronic nature of OAB and the need for continuous 
treatment. 

Anticholinergics have been the mainstays of treatment 
for OAB. However, side effects, such as dry mouth and 
constipation, can limit long-term persistence.3–6 Treat-
ment with β3-adrenergic receptor agonists provides effi-
cacy whilst minimizing the risk of anticholinergic-related 
side effects.7–10 Although long-term persistence with the 
β3-adrenergic receptor agonist mirabegron is improved 
compared with anticholinergics,11–13 unmet expectations 
of treatment are a commonly cited reason for discon-
tinuation.14 Limited information is available regarding 
the long-term efficacy and safety of oral treatments 
for OAB. In particular, few randomized controlled trials 
(RCTs) have evaluated the long-term outcomes. In the 
absence of long-term RCTs, network meta-analyses en-
able indirect comparison of drugs that have not been 
directly compared whilst adjusting for population and 
trial design differences, and such analyses are often 
used by health technology assessment bodies to evalu-
ate comparative efficacy.

Vibegron is a novel, selective, oral β3-adrenergic recep-
tor agonist15 approved by the FDA for the treatment of 
OAB in adults.16 The recommended dosage for vibegron 
is 75 mg once daily (swallowed whole or crushed and 
mixed with applesauce), with no requirement for dose 
titration or dose adjustments. Vibegron is metabolized 
by CYP3A4 and does not inhibit or induce major human 
cytochrome P450 enzymes, minimizing interactions with 
drugs prescribed for this population.15,16 In the phase III, 
randomized, double-blind, placebo-controlled 12-week 
EMPOWUR trial and its 40-week double-blind extension, 
vibegron showed favourable efficacy and safety in pa-
tients with OAB.10,17

The long-term real-world efficacy of vibegron relative 
to other OAB treatments is not yet known; however, the 
40-week EMPOWUR extension study,17 which preserved 
randomization and double-blind treatment for patients 
receiving active treatment, provides an opportunity to 
compare long-term efficacy and safety of vibegron to 
other OAB treatments using data from extended-duration  
RCTs. Prior network meta-analyses have compared the 
efficacy of approved pharmacological treatments for 
OAB,7,18–21 but few19,20 have included trials with long-term 
(48- to 52-week) outcomes; to our knowledge, none 
have focused exclusively on the long-term outcomes or 
included vibegron 75 mg. This network meta-analysis 
compared the long-term (52-week) efficacy and safety 
of vibegron 75 mg with mirabegron (both β3-adrenergic  
agonists) and anticholinergic medications for OAB 
treatment.

Methods
Search and selection criteria
A systematic literature review was performed in accord-
ance with Preferred Reporting Items for Systematic Re-
view and Meta-Analyses (PRISMA) reporting guidelines. 
The literature review was guided by the inclusion and 
exclusion criteria listed in Supplementary Table 1 (avail-
able at: https://www.drugsincontext.com/wp-content/
uploads/2022/08/dic.2022-4-2-Suppl.pdf) and was 
conducted in the MEDLINE, Embase and Cochrane Cen-
tral Register of Controlled Trials databases. The search 
terms were related to OAB, including “urinary bladder”, 
“overactive bladder”, “overactive urinary bladder” and 
“OAB” as well as individual terms for each drug ap-
proved for the treatment of OAB. Searches were per-
formed on 16 September 2020 for 48- to 52-week RCTs 
in adult patients with non-neurogenic OAB. Studies were 
limited to those in the English language but were not 
limited by time. Search hits were reviewed for inclusion 
and exclusion criteria by two teams that included either 
two or three people, and discrepancies were resolved 
by the heads of the teams. Reference lists of systematic 
literature reviews and meta-analyses were compared 
against search results for the identification of RCTs pos-
sibly missed by the searches.

Because this was a systematic literature review and  
meta-analysis, written informed consent and institution-
al review board approval were not needed as the data 
were derived from previously published studies in which 
informed consent and ethics approval were obtained. 
Owing to the limited scope, this study was not prospec-
tively registered with PROSPERO.

Data extraction
One reviewer extracted data on study design, baseline 
values, and selected efficacy and safety outcomes us-
ing a standardized extraction form; a second reviewer 
verified the extracted information. Discrepancies were 
resolved by consensus. 

Outcomes assessed
Efficacy outcomes included in the network meta-analysis  
were change from baseline to week 48–52 in mean dai-
ly total UI episodes, mean daily micturitions and volume 
voided per micturition. Daily total UI episodes and mic-
turitions were recorded in a 3-day or a 7-day diary for 
tolterodine and mirabegron and a 7-day diary for vibe-
gron and solifenacin.17,22,23 Volume voided per micturition 
was recorded prior to each visit over 3 days for mirabe-
gron and solifenacin, over 1 day for vibegron and over 1 
or 3 days for tolterodine. Safety outcomes included ad-
verse event (AE) reporting.
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Statistical analysis
Micturitions and volume voided per micturition were 
analysed in the full analysis sets (FAS), defined as all  
randomized patients with baseline and one or more 
postbaseline assessment, including those who discon-
tinued the trial for any reason. Total UI episodes were 
analysed in the FAS for incontinence (FAS-I; all patients 
in the FAS with one or more incontinence episodes at 
baseline). Missing efficacy data in Staskin et al.17 were 
not imputed as the mixed model for repeated meas-
ures accounted for missing data, whereas missing ef-
ficacy data in Chapple et al.22 and Gratzke et al.23 were 
imputed using the last observation carried forward ap-
proach.17,22,23 Safety outcomes were analysed in the safe-
ty analysis sets, which included all patients who received 
one or more doses of study medication. 

Efficacy data were analysed using Bayesian models with 
normal likelihood and identity link functions. Models were 
performed in WinBUGS 1.4.3 (ref.24) and R 3.6.1 (ref.25) us-
ing the R2WinBUGS package26 and code based on Na-
tional Institute for Health and Care Excellence technical 
support documents.27–29 The overall mean (95% credible 
interval; CrI) change from baseline was calculated for 
each efficacy outcome in each treatment group. Mean 
(95% CrI) differences from vibegron 75 mg were also 

calculated for each outcome in each of the other treat-
ment groups. Changes from baseline with 95% CrIs not 
overlapping 0 were considered statistically significant. 
Because placebo arms were not present in the trials, all 
models used the most commonly reported treatment, 
tolterodine 4 mg extended release (ER), as the reference. 
Heterogeneity was assessed by examining the contri-
bution to the total residual deviance of each trial arm. 
Safety results are presented descriptively. 

Results
Studies
A total of 2098 search hits were identified (Figure 1). After 
the removal of duplicates and review of titles and ab-
stracts, 69 studies remained; most studies were exclud-
ed because they did not meet the time frame (48–52 
weeks in duration) or were not RCTs. After a review of the 
full-text articles, 5 publications and 1 study report de-
scribing 5 unique RCTs with evaluable data were includ-
ed in the analyses (Table 1). All trials used parallel group 
designs and intent-to-treat (ITT) or modified ITT analysis. 
The 5 trials included comparisons between mirabegron 
50 mg and tolterodine 4 mg ER or solifenacin 5 mg (n=1 
trial each), between vibegron 75 mg and tolterodine  

Table 1. Trials identified by the systematic literature review.

Trial Treatments SAF, 
n

FAS, 
n

FAS-I, 
n

Mean age,
ya

Women,
%a

Chapple et al., 201322,b 
TAURUS

Mirabegron 50 mg
Mirabegron 100 mgc

Tolterodine 4 mg ER

812
820
812

789
802
791

479
483
488

59.4 74.0

Gratzke et al., 201823,b 
SYNERGY II

Mirabegron 50 mg
Solifenacin 5 mg
Solifenacin 5 mg + mirabegron 
50 mgc

305
303
1206

302
299
1193

301
297
1184

60.5d 80.0

Staskin et al., 202117,b,e 
EMPOWUR Extension

Tolterodine 4 mg ER 
Vibegron 75 mg

232/141f

273/181f

136
176

106
143

61.4 78.2

Yokoyama et al., 201331,e Imidafenacin 0.1 mg BID
Solifenacin 5 mg

55
54

NR NR 71.2 62.4

Zaitsu et al., 201130  
LIST

Imidafenacin 0.1 mg BID
Solifenacin 5 mg

21
20

11
14

NR 70.7 32.0

aWeighted mean for treatment groups of interest; reported in the SAF, with the exception of Gratzke et al. (2018) and Yokoyama 
et al. (2013), in which demographic data were reported in the FAS.
bUrinary incontinence analysed in the FAS-I; micturitions and volume voided per micturition analysed in the FAS. 
cNot a treatment or dose of interest. 
dReported as median age.
eEfficacy reported for 40-week and 52-week subgroups; only 52-week data were used in these efficacy analyses. Safety 
reported only for the combination of 40 and 52 weeks.
fn for 40-week + 52-week subgroups/n for 52-week subgroup only.
BID, twice a day; ER, extended release; FAS, full analysis set; FAS-I, FAS for incontinence; NR, not reported; SAF, safety analysis set.
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4 mg ER (n=1 trial) and between imidafenacin 0.1 mg 
twice daily and solifenacin 5 mg (n=2 trials). 

Three of the 5 trials contributed to the efficacy analy-
sis and had similar enrollment criteria,17,22,23 which in-
cluded patients ≥18 years old with symptoms of OAB 
for ≥3 months with or without UI (only patients with UI 
in Gratzke et al.23), ≥8 micturitions per day and ≥1 (ref.23) 
or ≥3 (refs.10,17,22) urgency episodes per day. Of the 2 tri-
als that contributed solely to the safety analyses, 1 trial 
enrolled patients who were 50–80 years old with OAB 
symptoms for ≥4 weeks and no previous treatment,30 
and the final trial enrolled patients ≥20 years old with 
OAB and ≥1 urgency episode per day.31 Of the 5 trials, 
4 were 52 weeks in length,22,23,30,31 and 1 was a 40-week 
extension of a 12-week trial.17 During the 40-week exten-
sion trial, patients who were randomly assigned to and 
completed 12 weeks of double-blind treatment with 
vibegron or tolterodine continued their assigned treat-
ment, whilst patients who completed 12 weeks of pla-
cebo were randomized to treatment with double-blind 
vibegron or tolterodine. Results from subgroup analy-
ses of patients who received vibegron and tolterodine 
for the full 52 weeks were used for the efficacy analyses.  

The mean age across the included studies ranged from 
59.4 to 70.7 years. With the exception of Zaitsu et al.,30 most  
patients were women (Table 1). 

Efficacy
Two publications, Yokoyama et al.31 and Zaitsu et al.30,  
assessed efficacy using patient-reported outcomes; 
Yokoyama et al.31 reported International Prostate Symp-
tom Score, quality of life index and Overactive Blad-
der Symptom Score (OABSS), whereas Zaitsu et al.30 
reported OABSS, OABSS component scores and Kings 
Health Questionnaire scores. Neither publication re-
ported any of the prespecified efficacy outcomes of 
interest. Thus, only data from Chapple et al.,22 Gratzke  
et al.23 and Staskin et al.17 were analysed to compare 
changes from baseline in efficacy measures over  
52 weeks. Mean (95% CrI) changes from baseline to 
week 52 in efficacy outcomes are described in Table 2.

Total urinary incontinence episodes: At baseline, the 
mean (range) daily number of total UI episodes across 
the 3 trials was 3.11 (2.54–3.65). The mean (95% CrI) change 
from baseline at week 52 in total UI episodes was statis-
tically significantly greater for vibegron (–2.2; –2.9 to –1.5)  

Figure 1. PRISMA flow diagram.

Remaining after removal of duplicates
and review of titles/abstracts

(N=69)

Excluded after duplication and
title/abstract review (N=2029)

Excluded after full-text review (N=38)

Systematic literature review, meta-analysis,
or network meta-analysis (N=25)

•  Time (n=657)
•  Study design (n=539)
•  Intervention (n=216)
•  Population (n=191)
•  Outcome (n=153)

•  Time (n=13)
•  Duplicate (n=10)
•  Abstract only (n=6)
•  Study design (n=4)

•  Comparison (n=2)
•  Outcome (n=1)
•  Publication type (n=1)
•  No access (n=1)

•  Publication type (n=129)
•  Comparison (n=105)
•  Duplicate (n=38)
•  Language (n=1)

Remaining after full-text review
(N=31)

References included in network
meta-analysis

(N=6a)

Search of MEDLINE, Embase, Cochrane
Central Register of Controlled Trials

References returned
(N=2098)

a Five publications and one study report describing five unique randomized controlled trials.
PRISMA, Preferred Reporting Items for Systematic Review and Meta-Analysis. 
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than for mirabegron (–1.3; –1.9 to –0.8) and tolterodine 
(–1.6; –2.1 to –1.1); the 95% CrIs overlapped 0 for the com-
parison between vibegron and solifenacin, indicating no 
statistically significant difference (Figure 2).

Daily micturitions: At baseline, the mean (range) daily 
number of micturitions across the three trials was 11.0 
(10.6–11.3). The mean change from baseline at week 52 in 
daily micturitions was not statistically significantly differ-
ent for vibegron compared with mirabegron, solifenacin 
or tolterodine (95% CrIs for all treatment comparisons 
overlapped 0; Figure 3).

Volume voided per micturition: At baseline, the mean 
(range) volume voided per micturition across all trials 
was 158.2 (154.0–160.5) mL. The 95% CrIs of point estimates 
overlapped 0 for all treatment comparisons (Figure 4),  
indicating that the mean change from baseline at week 
52 in volume voided per micturition was not statistically 
significantly different for vibegron compared with mira-
begron, solifenacin or tolterodine. 

Safety
Safety was assessed descriptively via AEs reported in 
each publication. All five publications contributed to 
the analysis of AEs but publications differed in the way 
AEs were reported (Table 3). Chapple et al.,22 Gratzke  
et al.23 and Staskin et al.17 included AEs with an incidence 
of at least ≥2%. In contrast, Yokoyama et al.31 and Zaitsu  
et al.30 reported select anticholinergic-related AEs of in-
terest (dry mouth, constipation and blurred vision), and it  
was therefore not possible to determine if other AEs were 
reported at an incidence of ≥2%. All five publications in-
cluded an anticholinergic treatment arm; AEs included in 
the publication and reported at ≥5% incidence in any an-
ticholinergic treatment arm were dry mouth, constipation, 
blurred vision, hypertension, nasopharyngitis and urinary 
tract infection. Three trials included β3-adrenergic ago-
nists; AEs reported at ≥5% incidence in any β3-adrenergic  
agonist treatment arm were hypertension, urinary tract 
infection, headache and nasopharyngitis. Across all tri-
als, fewer patients receiving vibegron discontinued due 

Table 2. Change from baseline to week 52 in selected efficacy endpoints (full analysis seta).

Endpoint, mean (95% CrI) Vibegron 75 mg
n=176

Mirabegron 50 mg
n=1090

Solifenacin 5 mg
n=299

Tolterodine 4 mg ER
n=927

Daily total UI episodesb –2.2 (–2.9 to –1.5) –1.3 (–1.9 to –0.8) –1.6 (–2.3 to –1.0) –1.6 (–2.1 to –1.1)

Daily micturitions –2.1 (–2.9 to –1.2) –1.5 (–2.1 to –1.0) –1.6 (–2.2 to –1.0) –1.7 (–2.2 to –1.2)

Total volume voided per 
micturition, mLc

34.2 (17.2 to 51.2) 17.2 (11.3 to 23.0) 20.3 (9.9 to 30.6) 17.6 (14.4 to 20.8)

aDefined as all patients receiving ≥1 dose of double-blind study drug who had a baseline and ≥1 postbaseline assessment.
bAnalysed in the full analysis set for incontinence, defined as all patients receiving ≥1 dose of double-blind study drug who had 
a baseline and ≥1 postbaseline assessment and ≥1 UI episode at baseline. Vibegron, n=143; mirabegron, n=780; solifenacin, 
n=297; tolterodine, n=594.
cMirabegron, n=1082; solifenacin, n=293.
CrI, credible interval; ER, extended release; UI, urinary incontinence.

Figure 2. Change from baseline to week 52 in mean daily total UI episodes relative to vibegron (full analysis 
sets for incontinence).

Vibegron 75 mg vs

FAVORS COMPARATOR FAVORS VIBEGRON 75 MG

Mean Change From Baseline, No. of Episodes

Mirabegron 50 mg

Solifenacin 5 mg

Tolterodine 4 mg ER

Point Estimate (95% Crl)

0.88 (0.31 to 1.44)

0.58 (–0.05 to 1.20)

0.60 (0.09 to 1.10)

–1.0 –0.5 0 0.5 1.0 1.5 2.0

CrI, credible interval; ER, extended release; UI, urinary incontinence.
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Figure 3. Change from baseline to week 52 in mean daily micturitions relative to vibegron (full analysis sets).

Vibegron 75 mg vs

FAVORS COMPARATOR FAVORS VIBEGRON 75 MG

Mean Change From Baseline, No. of Micturitions

Mirabegron 50 mg

Solifenacin 5 mg

Tolterodine 4 mg ER

Point Estimate (95% Crl)

0.57 (–0.16 to 1.30)

0.47 (–0.31 to 1.25)

0.40 (–0.30 to 1.10)

–1.0 –0.5 0 0.5 1.0 1.5 2.0

CrI, credible interval; ER, extended release.

Figure 4. Change from baseline to week 52 in mean total volume voided per micturition relative to vibegron 
(full analysis sets).

Vibegron 75 mg vs

FAVORS COMPARATORFAVORS VIBEGRON 75 MG

Mean Change From Baseline, mL

Mirabegron 50 mg

Solifenacin 5 mg

Tolterodine 4 mg ER

Point Estimate (95% Crl)

–17.02 (–34.36 to 0.34)

–13.89 (–33.27 to 5.53)

–16.62 (–33.28 to 0.04)

–40 –30 –20 –10 0 10 20

CrI, credible interval; ER, extended release.

to AEs compared with anticholinergics and with mirabe-
gron (Table 3). 

Discussion
In this network meta-analysis – which focused exclusively 
on long-term (48- to 52-week) outcomes and compared 
vibegron, a novel, selective, oral β3-adrenergic receptor 
agonist,15 with mirabegron and anticholinergics – vibegron  
was associated with a statistically significantly great-
er improvement from baseline to week 52 in the mean 
number of daily total UI episodes than mirabegron and 
tolterodine, whereas the comparison between vibegron 
and solifenacin indicated no statistically significant dif-
ference. Generally, a similar efficacy for micturitions was 
seen for vibegron compared with mirabegron, toltero-
dine and solifenacin. Results for volume voided per mic-
turition approached significance for the comparisons 
between vibegron and mirabegron and between vibeg-

ron and tolterodine. Our analysis provides long-term 
data for vibegron that has not been reported in previous 
network meta-analyses, which have included predom-
inantly short-term trials of anticholinergics,7,18,20,21 mira-
begron7,18,19 and onabotulinumtoxin A.19 In general, these 
network meta-analyses of OAB treatments have shown 
similar short-term efficacy.7,18,20,21 However, solifenacin 
has been associated with significant improvements in 
urge UI relative to tolterodine21 and mirabegron.7 Addi-
tionally, onabotulinumtoxin A has been associated with 
reductions in daily micturitions and incontinence epi-
sodes relative to mirabegron.19 

In our analysis, the top four reported AEs for the class of 
anticholinergics were dry mouth, constipation, blurred vi-
sion and hypertension, and for the class of β3-adrenergic  
agonists AEs were hypertension, urinary tract infec-
tion, headache and nasopharyngitis. The incidence of 
hypertension, when reported, was similar amongst all 
treatment groups (vibegron, 8.8%; mirabegron, 9.2%;  
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tolterodine, 8.6–9.6%). Of the three trials that report-
ed hypertension, Chapple et al.22 and Staskin et al.17 
had similar definitions for hypertension, whereas 
Gratzke et al.23 did not report the definition for hyper-
tension within the publication. The US prescribing in-
formation for mirabegron includes a warning stating 
that it can increase blood pressure and that patients 
should be periodically monitored.32 A recently pub-
lished ambulatory blood pressure monitoring study 
found that treatment with vibegron 75 mg was not as-
sociated with significant effects on blood pressure or 
heart rate overall and in patients with or without pre- 
existing (controlled) hypertension.33

In addition to the three RCTs that provided efficacy 
data for this network meta-analysis, several open- 
label, uncontrolled trials have demonstrated long-term 
efficacy of anticholinergics and β3-adrenergic recep-
tor agonists in patients with OAB with regards to sus-
tained improvements in micturitions, UI and volume 
voided.34–38 Mean changes from baseline to week 52 in 
these outcomes observed with solifenacin, tolterodine 
and imidafenacin (micturitions/day: –2.3 to –3.0; UI ep-
isodes/day: –1.7 to –2.0; volume voided/micturition: 22.8 
to 43.2 mL) were generally comparable to those ob-
served in the RCTs. Similarly, in an open-label, uncon-
trolled trial of mirabegron 50 mg (with a possible dose 
increase to 100 mg), patients receiving the 50-mg dose 
experienced statistically significant reductions from 
baseline to week 52 in mean daily micturitions (–2.2) 
and incontinence episodes (–1.3).39 In the two RCTs that 
were excluded from the efficacy analyses because 
they did not report efficacy outcomes of interest, sub-
jective symptoms of OAB assessed with the OABSS im-
proved significantly from baseline to week 52 amongst 
patients receiving solifenacin or imidafenacin, with no 
significant differences between treatment groups.30,31 
These findings provide additional support for the long-
term efficacy of anticholinergics and β3-adrenergic re-
ceptor agonists in OAB. 

As expected, anticholinergic-related AEs, such as consti-
pation and dry mouth, were less frequent with vibegron 
and mirabegron than with tolterodine, solifenacin or im-
idafenacin. Rates of AEs with vibegron and mirabegron 
were generally comparable. These findings were con-
sistent with those reported in uncontrolled long-term 
trials of anticholinergics and mirabegron.34–36,38 Similar-
ly, a systematic review and meta-analysis of RCTs of  
anticholinergics for OAB showed risk of dry mouth, con-
stipation and blurred vision with anticholinergics.21 Addi-
tional meta-analyses have shown that mirabegron was 
associated with reduced risk of AEs relative to anticho-
linergics and onabotulinumtoxin A.7,18,19

Long-term use of anticholinergics is associated with an 
elevated risk of dementia and falls or fractures.40,41 In a  
meta-analysis of data from six studies, two of which in-
volved treatment for OAB, anticholinergic use for ≥3 months  
increased the risk of incident dementia by 46% com-
pared with non-use (rate ratio 1.46; 95% CI 1.17–1.81).40 A 
retrospective matched-cohort study using data from 
Canadian health databases identified an increased risk 
of dementia amongst patients with OAB using anticho-
linergics compared with those prescribed mirabegron 
(hazard ratio 1.23; 95% CI 1.12–1.35).42 However, whether 
this difference represents a class effect is unclear. No-
tably, an online survey of 222 primarily (97%) US urology/
gynaecology providers indicated that studies associat-
ing anticholinergics with the development of dementia 
have motivated a shift away from prescribing anticho-
linergics towards β3-adrenergic receptor agonists for 
patients with OAB.43

Although both vibegron and mirabegron are selective 
β3-adrenergic receptor agonists, an in vitro study of 
β-adrenergic receptor selectivity showed that vibegron 
has no measurable activity at β1-adrenergic receptors 
and lower β2-adrenergic receptor activity compared with 
mirabegron.44 Additionally, vibegron was more potent 
than mirabegron at activating β3-adrenergic receptors 
and demonstrated a higher maximum β3-adrenergic  
receptor response relative to the full agonist isoproter-
enol (99.2% versus 80.4% with mirabegron). An indirect 
comparison of vibegron and mirabegron (nine studies) 
that employed a different statistical methodology than 
the current analysis found that vibegron was associ-
ated with significantly reduced mean daily number of 
total incontinence episodes at weeks 4 (versus mira-
begron 25 and 50 mg) and 52 (versus mirabegron 50 
mg) and increased volume voided at weeks 12 (versus 
mirabegron 25 and 50 mg) and 52 (versus mirabegron 
50 mg).45

Treatment persistence with anticholinergics for OAB is 
generally poor, with 1-year persistence rates in routine 
clinical practice ranging between 5% and 47%.13 Com-
mon factors affecting persistence with OAB treatment 
include medications not working as expected and the 
presence of side effects, especially dry mouth.5,11,46–48 Mi-
rabegron has demonstrated significantly longer per-
sistence than anticholinergics in a real-world setting.11 
Additional research is needed to explore whether the fa-
vourable long-term efficacy and tolerability of vibegron 
will result in improved treatment persistence.

This network meta-analysis relied on data from RCTs, 
which may result in higher treatment persistence 
than will be seen in the real world and was limited by 
the small number of studies (n=5) meeting inclusion 
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criteria, which resulted in a smaller dataset. Notably, 
commonly prescribed anticholinergic agents, such 
as oxybutynin and fesoterodine, lacked eligible 48- to 
52-week trials. Additional studies comparing the long-
term efficacy and safety of OAB treatments are need-
ed, particularly in light of recent studies suggesting an  
association between anticholinergic use and elevated 
risk of dementia.40,42 Although inclusion of a greater num-
ber of trials or the existence of long-term trials with an 
arm for every comparator of interest may have been able 
to provide greater insight into comparative efficacy, our 
network meta-analysis provides relevant data to help  
inform clinical decision-making. No treatment was rep-
resented by more than three trials, and meta-regression 
was not possible due to the small dataset. No placebo- 
controlled 48- to 52-week trials were identified in the 
literature search, likely due to ethical considerations 
precluding the use of an inactive comparator in a  
long-term study. Although not all studies were double- 
blind, the three studies included in the efficacy analy-
ses17,22,23 were conducted in a double-blind manner. These 
three studies had similar inclusion criteria and mean 
age and sex distributions but had differences in sample 
sizes, and our analysis adjusted for such differences in 

trial population and design. Differences in handling of 
missing data (for example, imputation via last observa-
tion carried forward in Chapple et al.22 and Gratzke et al.23 
versus mixed model for repeated measures in Staskin  
et al.17) may have affected efficacy outcomes, though 
the low and similar discontinuation rates between treat-
ment groups minimize the potential impact of these  
differences. 

Conclusions
Results from this network meta-analysis suggest a 
statistically significant improved efficacy for vibegron 
compared with mirabegron and tolterodine for re-
duction in total UI episodes. The favourable tolerability 
and safety profile of β3-adrenergic receptor agonists, 
in particular the decreased incidence of anticholiner-
gic-related AEs and a potentially lower risk of demen-
tia with long-term use relative to anticholinergics, are 
important considerations when selecting a medication 
for OAB. Further research is warranted to evaluate the 
long-term effectiveness and safety of vibegron in the 
real-world setting. 
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