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Purpose: Vibegron, a novel, potent 3 agonist, has been approved for clinical use in overactive bladder (OAB) treatment in Ja-
pan and the Unites States. We performed a bridging study to investigate the efficacy and safety of a daily 50-mg vibegron (code
name JLP-2002) dose in Korean patients with OAB.

Methods: A multicenter, randomized, double-blind, placebo-controlled study was conducted from September 2020 to August
2021. Adult patients with OAB with a symptom duration of more than 6 months entered a 2-week placebo run-in phase. Eligi-
bility was assessed at the end of this phase and selected patients entered a double-blind treatment phase after 1:1 randomiza-
tion to either the placebo or vibegron (50 mg) group. The study drug was administered once daily for 12 weeks and follow-up
visits were scheduled at weeks 4, 8, and 12. The primary endpoint was the change in mean daily micturition at the end of treat-
ment. The secondary endpoints included changes in OAB symptoms (daily micturition, nocturia, urgency, urgency inconti-
nence, and incontinence episodes, and mean voided volume per micturition) and safety. A constrained longitudinal data mod-
el was used for statistical analysis.

Results: Patients who took daily vibegron had significant improvements over the placebo group in both primary and second-
ary endpoints, except for daily nocturia episodes. The proportions of patients with normalized micturition and resolution of
urgency incontinence and incontinence episodes were significantly higher in vibegron group than in the placebo. Vibegron
also improved the patients’ quality of life with higher satisfaction rates. The incidence of adverse events in the vibegron and
placebo groups was similar with no serious, unexpected adverse drug reactions. No abnormality in electrocardiographs was
observed as well as no significant increase in postvoid residual volume.

Conclusions: Once daily vibegron (50 mg) for 12 weeks was effective, safe, and well-tolerated in Korean patients with OAB.
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INTRODUCTION

Opveractive bladder (OAB) is a symptomatic diagnosis defined
as “urinary urgency, usually accompanied by increased day-
time frequency and/or nocturia, with or without urgency in-
continence (OAB wet and OAB dry, respectively) in the absence
of urinary tract infection or other pathologic conditions by the
International Continence Society [1]. OAB is a chronic disease
with an estimated prevalence of 8.0%-16.5% in adults, with
similar rates found in men and women [2]. The mainstay of
OAB treatment is pharmacotherapy [3] for which anticholiner-
gics have traditionally been widely used. The problem with an-
ticholinergics is common side effects, such as dry mouth, con-
stipation, and dry eye, that lead to decreased compliance of pa-
tients [4]. Moreover, it has been reported that long-term pre-
scription of anticholinergics is associated with cognitive dys-
function or dementia in older patients [5]. Considering the
chronic nature of OAB, patients’ persistence and compliance
with the treatment are major implications for improving prog-
nosis and outcome.

Mirabegron, the first U.S. Food and Drug Administration
(FDA)-approved 33 agonist for treating OAB, has been the only
available drug for patient’s intolerant to anticholinergics. Com-
pliance to mirabegron is reported to be higher than that of anti-
cholinergics due to different in possible side effects and their in-
tensity [6,7]. In addition, combination therapy with various an-
ticholinergics has expanded possible treatment options. Vibe-
gron, a novel, potent, and selective B3-adrenoceptor agonist,
has proved its efficacy in treating OAB in multiple clinical trials
and was first approved for clinical use in Japan (50 mg) in Sep-
tember, 2018 [8]. Furthermore, the FDA approved vibegron (75
mg) for treating OAB in December, 2020 [9]. Meanwhile, there
has been no clinical trials investigating the safety and efficacy of
vibegron in the Korean population. The objective of this bridg-
ing study was to evaluate the safety and efficacy of a 50-mg dose
of vibegron (code name JLP-2002) daily in Korean patients with
OAB.
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MATERIALS AND METHODS

Study Design

This was a multicenter, parallel-group bridging study in patients
with OAB. The study was conducted at 20 sites throughout Ko-
rea from September 2020 to August 2021 and consisted of 2
phases: a 2-week, single-blind, placebo run-in phase and a 12-
week, double-blind treatment phase. Adult patients with OAB
who met the selection criteria [10] and had symptoms lasting
for more than 6 months entered the first phase and were pre-
scribed a placebo once daily. At the end of the run-in phase, in-
formation from each patient’s 3-day voiding diary was used to
determine eligibility as follows: daily micturition >8, either ur-
gency episodes/day >1 or urgency incontinence episodes/day
21, and the total of urgency incontinence episodes over the
half of incontinence episodes. Patients with polyuria (total daily
urine output >3,000 mL), postvoid residual volume (PVR)
2100 mL, adherence <75% during the placebo run-in phase,
high blood pressure (160/100 mmHg) or baseline pulse 110
bpm were excluded from randomization. Selected patients were
randomly assigned to either the placebo or the vibegron (50
mg) group in a 1:1 ratio with adjustment for sex, baseline mean
daily micturition, and presence of urgency incontinence. The
respective drug was administered once daily for 12 weeks, and
follow-up visits were scheduled at 4, 8, and 12 weeks after the
start of the treatment phase. The overall study design is sum-
marized in Supplementary Fig. 1 and the exclusion criteria [10]
from a previous Japanese clinical trial was applied.

Efficacy and Safety Assessments

The drug efficacy assessment consisted of changes in voiding
profiles and scores of validated questionnaires regarding subjec-
tive symptoms, quality of life, and satisfaction with the treat-
ment. At each scheduled visit, patients were asked to submit a
completed 3-day voiding diary and overactive bladder symp-
toms score (OABSS). Quality of life was evaluated using the
King’s Health Questionnaire at weeks 0 and 12. The patients’ sat-
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34 Excluded 49 Excluded
293 Enrolled 259 Enrolled in placebo run-in 210 Randomized
106 Vibegron 50 mg 104 Placebo
16 Discon.tinued 9 Discontinued
5 Consent Wthdr ?Wal 5 Consent withdrawal
4 Protocol violation 4 Protocol violation
5 Adverse event
2 Others
90 Completed 95 Completed
Safety set 105 104
Full analysis set (FAS) 97 100
Per protocol set (PPS) 79 88

Fig. 1. Patient disposition.

isfaction with the treatment was assessed with the Patient Global
Impression (PGI) scale at week 12. The level of satisfaction was
based on a 7-point scale; very much improved (1), much im-
proved (2), minimally improved (3), no change (4), minimally
worse (5), much worse (6), and very much worse (7). A PGI <3
was defined as ‘effective improvement’ and a PGI <2 was defined
as ‘significant improvement. Safety was assessed with adverse
events (AEs), vital signs, physical examinations, clinical labora-
tory tests, 12-lead electrocardiogram results, and postvoid resid-
uals. The severity of any AEs was based on the Common Termi-
nology Criteria for Adverse Events (CTCAE version 5.0).

The primary endpoint of the study was the change in mean
micturition per day at week 12 from baseline. The secondary
endpoints included changes in mean daily micturition, noctu-
ria episodes, urgency, urgency urinary incontinence, inconti-
nence episodes, mean voided volume, normalization of the
aforementioned OAB symptoms, and OABSS at each visit,
along with quality of life and satisfaction at the end of treat-
ment. The normalization of each OAB symptom was defined as
mean daily micturition <8/day; nocturia episodes < 1/day; and
no evidence of urgency, urgency urinary incontinence, and in-
continence episodes, respectively.

Statistical Analysis
We referred to the mean and standard deviation of changes in
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mean micturition episodes per day at week 12 from a Japanese
phase 3 study [10] to determine the size of our study popula-
tion. A sample size of 84 patients in each group provided 80%
power to demonstrate the superiority of vibegron over the pla-
cebo with a 2-tailed significance level of 0.05. The minimum
number of required patients was 168, and considering a drop-
out rate of approximately 20%, a total sample size of 210 pa-
tients (105 per group) was obtained for the treatment phase.

Baseline characteristics and demographics of the study popu-
lation were assessed in a randomized set, involving all patients
who were allotted to the treatment phase. Safety was analyzed
in a safety set including all patients who took the study drug at
least once during the treatment phase. Efficacy analysis was
performed primarily in the full analysis set (FAS) and second-
arily in a per-protocol set (PPS), a subset of the FAS. The FAS
consisted of the safety set patients with available efficacy mea-
surements, and the PPS included patients who completed the
study without any major violation of the study protocol.

Statistical analysis was performed with SAS ver. 9.4 (SAS In-
stitute, Cary, NC, USA). The least squares (LS) mean and
2-tailed 95% confidence interval of each continuous variable
from baseline to the time of assessment was calculated with a
constrained longitudinal data analysis model. A P-value < 0.05
was considered statistically significant. Categorical variables
were compared with a chi-square test or Fisher exact test.
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RESULTS

Baseline Characteristics and Patient Disposition

A total of 293 patients were screened, of which 210 were select-
ed and randomized for the study. One patient was excluded
from safety analysis due to nonadministration of the study
drug. The FAS population was 197 after excluding 11 patients
without efficacy data and one patient with dual enrollment (Fig.
1). Baseline characteristics in the randomized set were similar
between the groups (Table 1). Upon completion of the study,
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the proportions of patients with a drug compliance >75% dur-
ing double-blind treatment phase was 94.29% in the vibegron
group and 100% in the placebo group. Furthermore, the mean
exposure duration to vibegron and the placebo was 77.20+
20.99 and 81.68 + 12.50 days, respectively.

Efficacy

Compared to the placebo, vibegron significantly improved both
the primary and secondary efficacy endpoints, except for noc-
turia episodes, by week 12. Moreover, changes in LS mean +

Table 1. Patient demographics and baseline characteristics (randomized set)

Characteristic Vib(elgr;)rll (fé)) ms (Ea:a;gZ) (NT:);all 0) P-value

Sex 0473
Male 10 (9.43) 7(6.73) 17 (8.10)
Female 96 (90.57) 97(93.27) 193 (91.90)

Age (yr) 0.552
Mean +SD 60.45+12.03 61.78+10.73 61.11+11.40
Range 28.00-82.00 29.00-85.00 28.00-85.00

BMI (kg/m’) 0.808
Mean +SD 24.55+3.15 24.73+3.62 24.64+3.38
Range 19.10-33.22 17.22-37.26 17.22-37.26

OAB symptom duration (mo) 0.406
Mean +SD 59.60 +60.66 65.72+73.01 62.63+£66.97
Range 7.00-275.00 8.00-480.00 7.00-480.00

Previous OAB treatment 0.809
Yes 20 (18.87) 21(20.19) 41 (19.52)
No 86(81.13) 83(79.81) 169 (80.48)

Type of OAB 0.947
OAB dry 20 (20.62) 21 (21.00) 41(20.81)
OAB wet 77(79.38) 79 (79.00) 156 (79.19)

Type of OAB treatment”
Anticholinergics 15 (75.00) 9 (42.86) 24 (58.54) 0.037
Beta 3 agonist 12 (60.00) 13 (61.90) 25 (60.98) 0.900
Nonpharmacotherapy 0(0.0) 0(0.0) 0(0.0) -
Herbal medication 1(5.00) 0(0.0) 1(2.44) 0.488
Others 3(15.00) 6(28.57) 9(21.95) 0.454

Prostate volume on transrectal ultrasound n=10 n=7 n=17 0.372
(mL), only male
Mean +SD 16.80+2.30 17.71+£1.50 17.18+2.01
Range 13.00-19.00 15.00-19.00 13.00-19.00

Values are presented as number (%) unless otherwise indicated.
BMI, body mass index; SD, standard deviation; OAB, overactive bladder.
“Double check.
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standard deviation for the primary endpoint was -2.38 £0.39 in
the vibegron group and -1.21+0.40 in the placebo group (P=
0.0021), suggesting the efficacy of vibegron was superior to that
of the placebo. In addition, over the 12 weeks, significant im-
provements in the LS means of daily urgency, urgency inconti-
nence, incontinence episodes, and voided volume per micturi-
tion were seen in the vibegron group (Table 2).

At week 4, daily micturition, urgency episodes, voided vol-
ume per micturition and total OABSS score were significantly
improved from the initiation of vibegron treatment. At week 8,
improvements in all OAB symptoms on voiding diary were su-
perior to those of placebo except for nocturia episodes and the
therapeutic efficacy was sustained in all parameters. Specifically,
the efficacy of vibegron was superior to that of the placebo at
each visit based on daily micturition, urgency episodes, voided
volume per micturition, and OABSS (Fig. 2). The proportions
of patients with normalized micturition and resolution of ur-
gency urinary incontinence and incontinence episodes were
higher in vibegron group than in the placebo group, but a sig-
nificant difference was not observed in urgency and nocturia
episodes (Fig. 3). In addition, vibegron significantly improved
the total quality of life score, especially in the domains of incon-
tinence impact and emotions (Supplementary Table 1). In the
PGI assessment, 88.24% of patients were satisfied (PGI <3)
(P=0.0037) and 68.24% of patients were very satisfied (PGI
<2) with the treatment (P <0.0001). Patients” satisfaction level
was higher in the vibegron group than the placebo group (Sup-
plementary Table 2). Similar results were also observed in the
PPS analysis.

Safety

The overall incidence of any AEs was similar between groups
(vibegron: 23.81% and placebo: 22.12%). The prevalence of AEs
was highest between weeks 4 and 8 (approximately 10% in each
group) and lowest after week 12. All AEs in both groups were
mild or moderate in intensity and no deaths or serious AEs
were reported. The prevalence of potentially drug-related AEs
was 5.71% (6 of 105, 13 cases) in the vibegron group and 2.88%
(3 of 104, 4 cases) in the placebo group. Regarding relatedness
to the drug, 11 cases were possibly related; 2 cases (dysuria and
flushing) were probably related to vibegron, and both were ex-
pected AEs noted in the Japanese clinical trial [10] as well. A
serious AE was only observed in 1.92% (2 of 104, cellulitis and
arthritis) of the placebo group and therefore was not related to
the study drug (Table 3).
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Table 2. Efficacy of vibegron 50 mg in voiding parameters at
week 12 (full analysis set)

Variable Vo s ey Pvalue
Primary endpoint
Micturition/day
Baseline, mean + SD 11.63+5.14 10.96 +2.47
Week 12, mean +SD 9.04+3.32 9.57+2.41
LS, mean +SE -2.38+0.39 -1.21+0.40 0.0021
Difference between LS mean -1.17
95% CI of difference -1.91t0-0.43
Secondary endpoints
Urgency episodes/day
Baseline, mean + SD 493+3.26 4.59+3.19
Week 12, mean +SD 1.38+2.24 2411347
LS, mean +SE -3.72+0.43 -2.34+0.44 0.0019
Difference between LS mean -1.38 -
95% CI of difference -2.25t0-0.52 -

Urgency incontinence episodes/day

Baseline, mean + SD 1.79+1.95 1.60+1.84
Week 12, mean +SD 0.34+0.96 0.79+1.45
LS, mean +SE -1.24+0.23 -0.62+0.23 0.0112
Difference between LS mean -0.62
95% CI of difference -1.09t0 -0.14
Incontinence episodes/day
Baseline, mean +SD 2.13+2.25 1.81+2.04
Week 12, mean +SD 051+1.14 1.02+1.60
LS, mean +SE -1.57£0.26 -0.78£0.26 0.0031
Difference between LS mean -0.80
95% CI of difference -1.32t0-0.27
Nocturia episodes/day
Baseline, mean + SD 1.50+1.26 1.51+£0.97
Week 12, mean +SD 0.97£0.96 1.13+0.84
LS, mean +SE -0.52+0.12 -0.38+0.13 0.2948
Difference between LS mean -0.14
95% CI of difference -0.39t00.12

Voided volume/micturition (mL)
171.31+£60.92 182.60+56.70
204.05+£79.19 190.91+63.43

Baseline, mean + SD

Week 12, mean +SD

LS, mean +SE 28.82+6.40 2.93+6.45 0.0001
Difference between LS mean 25.89
95% CI of difference 12.79-39.00

SD, standard deviation; LS mean, least-square mean; SE, standard er-
ror; CI, confidence interval.
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Fig. 2. Changes in voiding parameters from baseline at each visit. The least-square (LS) mean change + standard error of mean (SEM)
or 95% confidence interval (CI) from baseline at each visit with respect to mean daily micturition/day (SEM) (A) urgency episode/
day (SEM) (B), urgency incontinence episode/day (SEM) (C), incontinence episode/day (SEM) (D), nocturia episode/day (SEM) (E),
voided volume/micturition (95% CI) (F), total overactive bladder symptoms score (OABSS) (95% CI) (G). The differences between
vibegron and placebo group were calculated with constrained longitudinal data analysis model which included adjustment factors.

*P<0.05.*P <0.001.

Drug-related AEs leading to permanent discontinuation was
reported in 4.76% (5 of 105, 9 cases) of the vibegron group.
Most of them were mild in intensity, except face edema, fatigue
and dysuria, that occurred in one patient. All patients with drug-
related AEs successfully recovered at the end of the treatment.
Some clinically significant changes in vital signs, physical exami-
nation, and laboratory tests were observed, including flushing,
urinary tract infection, and an increase in alanine aminotrans-
ferase, gamma-glutamyltransferase, and alkaline phosphatase
levels. These were all mild in intensity and did not require addi-
tional intervention, except the urinary tract infection. Hyperten-
sion was only observed in 1.92% of placebo group (2 out of 104).
No notable changes in electrocardiogram results and heart rate

Int Neurourol J June 30, 2023

were observed, and there was no significant increase in PVR.

DISCUSSION

This study investigated the efficacy and safety of vibegron in
Korean patients with OAB. A single 50-mg dose of vibegron
daily for 12 weeks effectively improved the mean daily micturi-
tion episodes and other voiding parameters along with subjec-
tive symptoms, quality of life, and satisfaction compared to the
placebo. The overall incidence of AEs in the vibegron group
was similar to that of the placebo group. Drug-related AEs were
more frequently observed in the vibegron group; however, most
of them have previously been reported, and none of them were
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**P<0.001.

Table 3. Number and percentage of patients with adverse events

(safety set)

Vibegron 50 mg Placebo
Variable (n=105) (n=104)
No. (%) Events No.(%) Events
All 25(23.81) 38 23(22.12) 37
Most common adverse events (incidence > 2% in any group)
Pyuria 4(3.81) 1(0.96)
Urinary tract infection 1(0.95) 4(3.85)
Dry mouth 1(0.95) 3(2.88)
Dysuria 3(2.86) 0(0.0)
Drug-related AEs 6(5.71) 13 3(2.88) 4

Most common drug-related AEs (incidence > 1% in any group)

Dry mouth 1(0.95) 3(2.88)

Dysuria 2(1.9) 0(0.0)

Serious AEs 0(0.0) 2(1.92) 2
Drug-related serious AEs 0 (0.0) 0(0.0)
AEsleading to permanent 5 (4.76) 9 0(0.0)

discontinuation of study
drug

AEs, adverse events.

serious or severe in intensity.

Several other studies have also investigated the efficacy and
safety of vibegron [10-13]. In the phase 3 study by Kyorin Phar-
maceuticals [10], a single dose of 50 or 100 mg of vibegron daily
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successfully improved daily micturition, urgency, urgency in-
continence, and incontinence episodes with no significant dif-
ferences in AEs compared to those in the placebo. The efficacy
of 50 or 100 mg of vibegron on urgency incontinence and noc-
turia was also proved in a post hoc analysis. After the formal
launch of vibegron (50 mg) in Japan, an uncontrolled multi-
center study investigated its efficacy and safety in real-world
settings [14]. Patients with various OAB medication histories
were prescribed daily vibegron for 8 weeks. First-line mono-
therapy with vibegron was effective for controlling OAB symp-
toms in treatment naive patients as well as in those who
switched from anticholinergics or mirabegron to vibegron. As a
result, vibegron might be a potential candidate for patients who
present suboptimal results when treated with anticholinergics
or mirabegron.

In an international phase 3 study performed in western
countries (EMPOWUR study) [11], a single 75-mg dose of
vibegron daily provided improvements in OAB symptoms, in-
cluding daily micturition, urgency and urgency incontinence
episodes, and voided volume per micturition after 12 weeks as
well. Significant improvement was observed at week 2 and
maintained throughout the study period. In addition, their pa-
tient-reported outcome analysis with OAB-Questionnaire and
PGI (composed of 4 domains: severity, frequency, leakage and
change) [15], a larger proportion of patients in the vibegron
group submitted optimal responses on all PGIs compared with

Int Neurourol J June 30, 2023



the placebo group. Consistent results were also reported in a
52-week extension study. [12]

The most common drug-related AEs of vibegron were dry
mouth and constipation but their incidence was lower than
those of imidafenacin [10]. In a 1-year open-label extension
study, treatment with either 50 or 100 mg of vibegron was safe
and well-tolerated with a comparable incidence of AEs to that
of the placebo and without evidence of clinically significant AEs
[13]. B3-adrenoceptor agonists are associated with sympathetic
control of the relaxation of the detrusor smooth muscle. Al-
though [(3-adrenoceptors are predominantly distributed in the
urinary bladder, they are also found in the heart, gastrointesti-
nal tract, and adipose tissue. Consequently, the safety analysis
of B3 agonists always focuses on possible cardiovascular out-
comes including abnormal blood pressure and pulse rate. Thus
far, vibegron seems to have minimal impact on cardiovascular
parameters [16].

The overall result of this bridging study is similar to that of
the Japanese trial, apart from the improvement in nocturia epi-
sodes per day at week 12 which was not statistically significant
in the present study. Notably, the baseline nocturia episodes per
day were similar between the 2 studies’ populations. In addi-
tion, differences in daily nocturia episodes after 12 weeks of
vibegron treatment were -0.53 in Korean versus -0.58 in Japa-
nese patients. The differences between the vibegron and place-
bo groups in each study were also similar (-0.16 in the Korean
study and -0.11 in the Japanese study; racial difference, P=
0.47). Despite the similar degree of improvement in daily noc-
turia episodes, it seems that statistical significance could not be
achieved in Korean study population due to limited sample
size.

This new drug needs sufficient comparative verification with
existing drugs — antimuscarinics and mirabegron, in terms of
efficacy and safety. The approval on vibegron for treating OAB
has not been achieved worldwide yet, so literature about real-
life experiences and direct comparison with various antimusca-
rinics are lacking. Currently available studies include random-
ized controlled trials which set single antimuscarinics as control
group along with placebo [10-12,17]. In EMPOWUR study,
vibegron achieved numerically better results for average voided
volume per micturition, and average number of micturitions,
urge incontinence, and urgency episodes per day than toltero-
dine. In addition, proportions of patients with 75% or more re-
duction were achieved faster with vibegron [11]. In 52-week
extension study, greater reduction in urgency incontinence and
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total urinary episodes were observed in vibegron group [12]. In
Japanese randomized study, imidafenacin was set as a control
but analysis of difference between imidafenacin and placebo or
vibegron was not performed. A systematic review and meta-
analysis of the efficacy and safety of vibegron versus antimusca-
rinic monotherapy suggested that the therapeutic effect of vibe-
gron was similar to that of anticholinergics, but vibegron does
not increase the risk of AEs [18].

The pharmacologic properties of vibegron compared with
mirabegron are follow; Vibegron has higher selectivity to $3-
adrenergic receptor and faster maximum response than mira-
begrone. Moreover, vibegron does not interact with cytocho-
rome P450 that risk of drug-drug interaction is low [19]. Con-
sequently, whether vibegron has superior therapeutic efficacy
or lower risk of AEs is of interest among clinicians. Several
studies have reported results indirectly comparing the treat-
ment efficacy of vibegron and mirabegron in patients with
OAB. In a Japanese retrospective study, the administration of
vibegron was less likely to be discontinued due to suboptimal
response than that of mirabegron in both neurogenic and non-
neurogenic OAB patients [20]. There have been several system-
atic reviews that indirectly compared the efficacy of vibegron
and mirabegron. Improvement in daily micturition was similar,
but vibegron was associated with significant improvement in
total incontinence episodes at week 4 and week 52 as well as
voided volume at week 12 and week 52 [21,22]. The most re-
cent systematic review and network meta-analysis concluded
that both mirabegron and vibegron were comparable and well-
tolerated in OAB patients but vibegron might be more effective
than mirabegron in improving mean voided volume per mictu-
rition [23]. Moreover, despite lack of available real-word data
on persistence, vibegron was assumed to be cost-effective from
a commercial payor and Medicare perspective when compared
with other oral pharmacologic agents for OAB [24]. However,
all of these studies are limited due to the indirect nature of com-
parison and insufficient information.

Recently, a prospective randomized control study which
compared the efficacy and safety of mirabegron versus vibe-
gron in postmenopausal women with treatment naive OAB
was reported [25]. Patients were received either drugs for 12
weeks and both were effective in improving OAB symptoms.
The drug discontinuation rate due to adverse effects were simi-
lar, but specifically, the reasons for discontinuation were consti-
pation (1 and 5 patients), exanthem (2 and 1 patients) in the
mirabegron and vibegron group, respectively, difficulty in uri-
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nation (1 patient in each group), and elevated blood pressure
and headache in 1 patient in mirabegron group. In addition,
none of the patients experienced urinary retention and no no-
table changes in PVR volume observed in both groups.

Common concerns with f3-adrenoreceptor agonists are car-
diovascular-related side effects, such as palpitation, elevated
blood pressure (hypertension), and headache. As vibegron
showed no measurable B1-activity and 2% in 2-activity, com-
pared with mirabegron, which showed 3% activity in 1 and
15% activity in B2, it is expected to have less cardiovascular ef-
fects than mirabegron [19]. In such context, only one patient in
mirabegron had elevated blood pressure and headache in fore-
mentioned study [25]. A Japanese post hoc analysis on vibegron
50 mg, 100 mg, or placebo for 12-week demonstrated no car-
diovascular AEs including high blood pressure, palpitation, and
tachycardia in those with vibegron 50 mg [16]. Future studies
with more patients and longer follow-up is warranted.

The main limitation of the present study is the relatively small
sample size compared to large-scale clinical trials. This bridging
study received formal approval from Korean Ministry of Food
and Drug Safety since vibegron was expected to have similar ef-
ficacy and safety in the Korean population, with a small ethnic
deviation, to the Japanese population considering its pharma-
cokinetics and pharmacodynamics [26]. The role of vibegron in
OAB treatment requires further investigation into the safety
outcomes of long-term dosing regimens, efficacy in treating
neurogenic OAB specifically, tolerability of combination thera-
py with anticholinergics, and the direct comparison with mira-
begron treatment. In conclusion, 50-mg vibegron once daily for
12 weeks provided superior therapeutic efficacy than placebo
for treating Korean patients with OAB. Additionally, vibegron
was well-tolerated without major safety issues.

SUPPLEMENTARY MATERIALS

Supplementary Tables 1, 2, and Fig. 1 can be found via https://
doi.org/10.5213/inj.2346022.011.

ACKNOWLEDGEMENTS

We appreciate the contributions of all the participants and
study investigators including Youngseop Chang, Hana Yoon,
Jong Bo Choi, Young Sam Cho, Jae Hyun Bae, Joonhwa Noh,
Jang-Hwan Kim, Eun Sang Yoo and Sung-Yong Cho. Further-
more, we thank ClipsBnC for study monitoring, CRSCube for

114 www.einj.org

data management, BDM Consulting for data analysis and Jeil
Pharm for funding this study.

AUTHOR CONTRIBUTION STATEMENT

- Conceptualization: SJJ, SK, CYO, KJC, DGS, THK, JK, JS, WJB,
KL, MC

- Data curation: §JJ, SK, CYO, KJC, DGS, THK, JK, JS, WJB, KL

- Methodology: SJJ

-Project administration: SK, CYO, KJC, DGS, THK, JK, JS,
WJB, KL, MC

- Writing - original draft: JHS

- Writing - review & editing: JHS, KL, MC

ORCID

Jung Hyun Shin
Seong Jin Jeong

0000-0002-9399-5099
0000-0002-3580-1452

Sun-Ouck Kim 0000-0002-5832-8303
Cheol Young Oh 0000-0001-8794-1855
Kyung Jin Chung 0000-0003-0153-7814
Dong Gil Shin 0000-0002-9721-1706
Tae Hyo Kim 0000-0002-5994-7878

Joonbeom Kwon

0000-0003-3781-5855

Ju-Hyun Shin 0000-0001-5996-5876
Woong Jin Bae 0000-0001-7703-1161
Kyu-Sung Lee 0000-0003-0891-2488

Myung-Soo Choo 0000-0002-3293-4751

REFERENCES

1. Haylen BT, de Ridder D, Freeman RM, Swift SE, Berghmans B, Lee
J, et al. An International Urogynecological Association (IUGA)/In-
ternational Continence Society (ICS) joint report on the terminol-
ogy for female pelvic floor dysfunction. Neurourol Urodyn 2010;
29:4-20.

2.Kim TH, Lee KS. Persistence and compliance with medication
management in the treatment of overactive bladder. Investig Clin
Urol 2016;57:84-93.

3. Gormley EA, Lightner DJ, Faraday M, Vasavada SP; American Uro-
logical Association; Society of Urodynamics, Female Pelvic Medi-
cine. Diagnosis and treatment of overactive bladder (non-neuro-
genic) in adults: AUA/SUFU guideline amendment. J Urol 2015;
193:1572-80.

4. Kelleher C, Hakimi Z, Zur R, Siddiqui E, Maman K, Aballéa S, et

Int Neurourol J June 30, 2023



al. Efficacy and tolerability of mirabegron compared with antimus-
carinic monotherapy or combination therapies for overactive blad-
der: a systematic review and network meta-analysis. Eur Urol 2018;
74:324-33.

5. Wagg A, Verdejo C, Molander U. Review of cognitive impairment
with antimuscarinic agents in elderly patients with overactive blad-
der. Int ] Clin Pract 2010;64:1279-86.

6. Carlson KV, Rovner ES, Nair KV, Deal AS, Kristy RM, Hairston JC.
Persistence with mirabegron or antimuscarinic treatment for over-
active bladder syndrome: findings from the PERSPECTIVE regis-
try study. Low Urin Tract Symptoms 2021;13:425-34.

7. Lee KS, Park H, Kang D, Byun HJ, Foo CY, Hadi FA, et al. Mirabe-
gron has longer treatment persistence than antimuscarinics: real-
world data from a Korean national cohort database. Neurourol
Urodyn 2021;40:1972-80.

8. Keam §J. Vibegron: first global approval. Drugs 2018;78:1835-9.

9. Vibegron (Gemtesa) for overactive bladder. Med Lett Drugs Ther
2021;63:67-9.

10. Yoshida M, Takeda M, Gotoh M, Nagai S, Kurose T. Vibegron, a
novel potent and selective beta3-adrenoreceptor agonist, for the
treatment of patients with overactive bladder: a randomized, dou-
ble-blind, placebo-controlled phase 3 study. Eur Urol 2018;73:783-
90.

11. Staskin D, Frankel J, Varano S, Shortino D, Jankowich R, Mudd PN
Jr. International phase III, randomized, double-blind, placebo and
active controlled study to evaluate the safety and efficacy of vibe-
gron in patients with symptoms of overactive bladder: EMPOWUR.
J Urol 2020;204:316-24.

12. Staskin D, Frankel ], Varano S, Shortino D, Jankowich R, Mudd PN
Jr. Once-daily vibegron 75 mg for overactive bladder: long-term
safety and efficacy from a double-blind extension study of the in-
ternational phase 3 trial (EMPOWUR). ] Urol 2021;205:1421-9.

13. Yoshida M, Kakizaki H, Takahashi S, Nagai S, Kurose T. Long-term
safety and efficacy of the novel beta3 -adrenoreceptor agonist vibe-
gron in Japanese patients with overactive bladder: a phase III pro-
spective study. Int ] Urol 2018;25:668-75.

14. Tachikawa K, Kyoda Y, Fukuta E, Kobayashi K, Masumori N. Effi-
cacy of vibegron in patients with overactive bladder: multicenter
prospective study of real-world clinical practice in Japan, SCCOP
study 19-01. Low Urin Tract Symptoms 2022;14:109-16.

15. Frankel ], Varano S, Staskin D, Shortino D, Jankowich R, Mudd PN
Jr. Vibegron improves quality-of-life measures in patients with over-
active bladder: patient-reported outcomes from the EMPOWUR
study. Int J Clin Pract 2021;75:e13937.

16. Yoshida M, Takeda M, Gotoh M, Yokoyama O, Kakizaki H, Taka-

Int Neurourol J June 30, 2023

Shin, etal. « Vibegron in Treating Overactive Bladder INJ

hashi §, et al. Cardiovascular safety of vibegron, a new beta3-adre-
noceptor agonist, in older patients with overactive bladder: post-
hoc analysis of a randomized, placebo-controlled, double-blind
comparative phase 3 study. Neurourol Urodyn 2021;40:1651-60.

17. Mitcheson HD, Samanta S, Muldowney K, Pinto CA, Rocha BA,
Green §, et al. Vibegron (RVT-901/MK-4618/KRP-114V) admin-
istered once daily as monotherapy or concomitantly with toltero-
dine in patients with an overactive bladder: a multicenter, phase iib,
randomized, double-blind, controlled trial. Eur Urol 2019;75:274-
82.

18.Su §, Liang L, Lin J, Liu L, Chen Z, Gao Y. Systematic review and
meta-analysis of the efficacy and safety of vibegron vs antimusca-
rinic monotherapy for overactive bladder. Medicine (Baltimore)
2021;100:¢23171.

19. Brucker BM, King J, Mudd PN Jr, McHale K. Selectivity and maxi-
mum response of vibegron and mirabegron for beta(3)-adrenergic
receptors. Curr Ther Res Clin Exp 2022;96:100674.

20. Mukai S, Nomi M, Yamada S, Yanagiuchi A, Sengoku A. The 1-year
continuation rate and discontinuation factors of vibegron and mi-
rabegron: a retrospective comparative study in a rehabilitation hos-
pital in Japan. Low Urin Tract Symptoms 2021;13:448-55.

21. Kennelly MJ, Rhodes T, Girman CJ, Thomas E, Shortino D, Mudd
PN Jr. Efficacy of vibegron and mirabegron for overactive bladder:
a systematic literature review and indirect treatment comparison.
Adv Ther 2021;38:5452-64.

22. Kennelly M, Wielage R, Shortino D, Thomas E, Mudd PN Jr. Long-
term efficacy and safety of vibegron versus mirabegron and anti-
cholinergics for overactive bladder: a systematic review and net-
work meta-analysis. Drugs Context 2022;11:2022-4-2.

23. He W, Zhang Y, Huang G, Tian Y, Sun Q, Liu X. Efficacy and safety
of vibegron compared with mirabegron for overactive bladder: a
systematic review and network meta-analysis. Low Urin Tract Symp-
toms 2023;15:80-8.

24. Chen JV, Klein TM, Nesheim J, Mudd PN Jr. Cost-effectiveness of
vibegron for the treatment of overactive bladder in the United States.
J Med Econ 2022;25:1092-100.

25. Kinjo M, Masuda K, Nakamura Y, Miyakawa ], Tambo M, Fukuha-
ra H. Comparison of mirabegron and vibegron in women with
treatment-naive overactive bladder: a randomized controlled study.
Urology 2023;175:67-73.

26. Edmondson SD, Zhu C, Kar NE Di Salvo J, Nagabukuro H, Sacre-
Salem B, et al. Discovery of vibegron: a potent and selective beta3
adrenergic receptor agonist for the treatment of overactive bladder.
] Med Chem 2016;59:609-23.

www.einjorg 115



