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Overactive Bladder 

Definition 
Presence of urinary urgency, usually accompanied by frequency 

and nocturia, with or without urgency urinary incontinence (UUI), in 

the absence of urinary tract infection or other obvious pathology 

Hallmark of OAB 
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Urgency Frequency Nocturia UUI 

> 8 micturition 
episodes 

≥ 1 interruption  
of sleep 

Involuntary 
leakage of urine 
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1. International Continence Society: Overactive Bladder 



Epidemiology 

Worldwide 

16.9% 

Taiwan 

Prevalence 

16% 18.9% 

< 

Increasing by age 
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546 
million 
Affected 

individuals 

10.9% 

2018 

10% 11.9% 

< 

Increasing by age 

1. Irwin, D.E., Kopp, Z.S., Agatep, B., Milsom, I. and Abrams, P. (2011), Worldwide prevalence estimates of lower urinary tract symptoms, overactive bladder, urinary incontinence and bladder outlet obstruction. 
BJU International, 108: 1132-1138.  
2. Yu HJ, Liu CY, Lee KL, Lee WC, Chen TH: Overactive bladder syndrome among community-dwelling adults in Taiwan: prevalence, correlates, perception, and treatment seeking. UrolInt2006;77:327-33. 



Pathophysiology 
Normal pathway 

Overactive 
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Diagnosis 

Physical exam 

Document symptoms and signs that characterize OAB 

and exclude other disorders 
Clinical Principle 

Abdominal exam, a rectal/genitourinary exam 

Urinalysis Rule out UTI and hematuria Others 

Urine culture 

Post-void residual 

Symptom questionnaires 

Bladder diaries 
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1.Report from Overactive Bladder Committee 
2. Diagnosis and Treatment of Non-Neurogenic Overactive Bladder (OAB) in Adults: AUA/SUFU Guideline (2019) 



Overactive Bladder Symptom Score (OABSS) 
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Question Frequency Score 

1. How many times do you typically urinate from waking in the morning 
until sleeping at night 

≤ 7 

8-14 

≥ 15 

0 
1 
2 

2. How many times do you typically wake up to urinate from sleeping at 
night until walking in the morning? 

0 
1 
2 
≥ 3 

0 
1 
2 
3 

3. How often do you have a sudden desire to urinate, which is difficult to 
defer? 

Not at all 
Less than once a week 
Once a week or more 
About once a day 
2-4 times a day 
5 times a day or more 

0 
1 
2 
3 
4 
5 

4. How often do you leak urine because you cannot defer the sudden 
desire to urinate? 

Not at all 
Less than once a week 
Once a week or more 
About once a day 
2-4 times a day 
5 times a day or more 

0 
1 
2 
3 
4 
5 



Differentiation 

Nocturia Normal or large volume voids vs  Small volume voids 

Polydipsia Use of frequency-volume charts 

Interstitial cystitis/bladder pain syndrome Pelvic pain 

Others condition Atrophic vaginitis and other infections 
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1.Report from Overactive Bladder Committee 
2. Diagnosis and Treatment of Non-Neurogenic Overactive Bladder (OAB) in Adults: AUA/SUFU Guideline (2019) 



Treatment 

Behavioral 
Treatments 

• Bladder training 
• Bladder control 

strategies 
• Fluid management 

Pharmacological 
Treatments 

• Antimuscarinic 
• Beta-3 adrenergic 

agonists 

Others 

• Electrical simulation 
therapy 

• Botulinum toxin 
• Surgery 

Aim: Relieves symptoms and improve quality of life  
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Behavioral Treatment 
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Lifestyle interventions Bladder training 

Avoid drinking 2 hours 
before sleeping 

Amount of time between 
emptying your bladder  
 
Amount of fluids your bladder 
can hold. 
 
Leakage and the sense of 
urgency 

1.Report from Overactive Bladder Committee 



Treatments’ Mode of Action 

Oxybutynin 

Tolterodine 

Darifenacin 

Fesoterodine 

Solifenacin 

Trospium 

Mirabegron 

Vibegron 
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Anti-muscarinics 
Oxybutynin 
(Ditropan) 

Oxybutynin 
transdermal 

Oxybutynin gel 
Propiverine 

(Urotrol) 
Imidafenacin 

(Uritos) 

Non-selective Non-selective Non-selective Non-selective +CCB M1, M3 selective 

2.5mg/tab 3.9mg/patch 10% /pack 15mg/tab 0.1mg/tab 

2# BID-TID 1 patch BIW 1 packet QD 1# BID-QID 1# BID 

CYP3A4 Trasndermal Trasndermal CYP3A4/Intestinal CYP3A4 

No dosage 
adjustment 

- - 
CrCl<30: X 

Moderate /Severe 
hepatic: X 

Dry mouth, Constipation, Dry eyes, Impaired cognitive function, Urinary retention 

6 X X 4.63 X 
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Anti-muscarinics 

15 

Solifenacin (Vesicare) Tolterodine (Terodine) Trospium (Uracare) 

M3 selective Non-selective Non-selective 

5mg/tab 2mg/tab 10mg/tab 

1-2# QD 1# BID 1-2# BID AC 

CYP3A4 CYP3A4 Liver via ester hydrolysis 

CrCl<30: 5mg QD 
Moderate hepatic: 5mg QD 

CrCl<30: 1mg BID 
Severe hepatic: 1mg BID 

CrCl<30: 20mg QD 

Dry mouth, Constipation, Dry eyes, Impaired cognitive function, Urinary retention 

10.7 7.6 4.29 



Side Effects Management 

16 

• Manage constipation and dry mouth before abandoning effective anti-muscarinic 
therapy 

• Adequate dietary fiber and fluid 

• Psyllium-based fiber 

supplements 

• Regular exercise 

• Normal bowel habits 

• Advice on oral lubricants 

• Sucking on sugar-free hard 

candies 

• Taking small sips of water 

• Chewing sugar-free gum 



Vibegron (Gemtasa) 

FDA first approval date 

Mechanism of Action 

Indications and Usage 

Taiwan FDA approval 

2020.12.27 (US) 

Beta-3 adrenergic agonist  

Overactive bladder with symptoms of urge urinary 

incontinence, urgency and urinary frequency 

- 

Dosage  75mg QD 
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Mars Jupiter 
Jupiter is a gas giant and 
the biggest planet in the 

Solar System 

Venus 
Venus has a beautiful name 

and is the second planet 
from the Sun 
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Eligibility Criteria 

P Patients with Overactive Bladder 

I Vibegron 

C Any other drug therapy or placebo 

O Efficiency and safety  

Study Design 

Comparative studies 

Case reports, reviews, 
meta-analysis, meeting 
abstracts, comments, and 
letters 
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Outcomes 

Micturition episodes/24 h Primary  

Urgency urinary incontinence (UUI) episodes/24 h 

Urgency episodes/24 h 

Incontinence episodes/24 h 

Voided volume/micturition 

Secondary 

Efficacy Outcomes 

Safety Outcomes Most commonly reported adverse events (AEs)  
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Data Analysis 

Mean difference (Continuous) / Odds ratio (Dichotomous) Effect measures 

Publication bias Begg funnel plot and Egger test 

Subgroup analysis Vibegron 75 mg study enrolled 

Fixed model (Low heterogeneity studies) Model 

Random model (Moderate heterogeneity studies) 
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Results 
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Results 
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Results - Efficacy 
 Micturition 

50mg vs Placebo 
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Results - Efficacy 
 Micturition 

50mg vs 
Antimuscarinics 
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Results - Efficacy 
 Micturition 

100mg vs Placebo 
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Results - Efficacy 
Micturition 

100mg vs 
Antimuscarinics 
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Results - Efficacy 
Micturition 

100mg vs 50mg 
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Results - Efficacy 
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Results - Safety 

31 



Discussion 
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• Vibegron 50mg or 75mg 

• Vibegron and Mirabegron comparison 

• National Health Insurance Specification 

• Others 



Other Current Studies 
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EMPOWUR 2020 
EMPOWUR Extension 

2021 
Wever 2021 

Study Type Phase 3 Phase 3, extension Phase I, ambulatory 
blood pressure 
monitoring 

Study Duration 12 weeks 52 weeks 28 day 

Experimental Group Vibegron 75mg 
(N=545) 

Vibegron 75mg 
(N=273) 

Vibegron 75mg 
(N=106) 

Control Group Placebo (N=540) 
Tolterodine 4mg ER 
(N=430) 

Tolterodine 4mg ER 
(N=232) 

Placebo (N=108) 

Outcomes Assessed Number of micturitions 
UUI episode 
Urgency episodes 
Volume voided 
Safety 

Micturitions, urgency 
episodes, UUI 
episodes,† total urinary 
incontinence episodes† 
Safety 

Mean daytime and 24-
hour ambulatory 
systolic blood pressure, 
diastolic blood 
pressure, and heart rate 



  Vibegron 75mg effect in the Taiwanese population may differ.  

Other Current Studies 

34 

EMPOWUR 



Beta-3 Adrenergic Agonists Comparison 
Vibegron (Gemtasa) Mirabegron (Betmiga) 

75mg QD Initial 25mg QD, titrate to 50 mg QD 

99.2% 80.4% 

Not measurable/Low Measurable/Some 

Headache, Diarrhea, Nasopharyngitis Hypertension, Headache, UTI, Tachycardia 

Child-Pugh class C or eGFR <15 
mL/minute/1.73 m2: Not recommended 

• Child-Pugh class B or eGFR 15 to <30 
mL/minute/1.73 m2:  Do not exceed 25 
mg once daily 

• eGFR <15 mL/minute/1.73 m2: Not 
recommended 

Minor metabolism hepatically via CYP3A4 
Multiple pathways,  

Moderate CYP2D6 inhibitor 

- NTD 36 
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Hypertension Events 
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Studies shown that Mirabegron can increase 
blood pressure up to 3.5/1.5 mmHg 

Direct head-to-head comparison studies of 
Vibegron and Mirabegron needed. 

EMPOWUR Wever 2021 



National Health Insurance Specification 

小兒夜尿、單純性應力性尿失禁、膀胱逼尿肌無反射 (detrusor areflexia) 或膀胱不收縮所

引起之排尿困難或尿失禁之症狀。 
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Tolterodine-L-tartrate/ Solifenacin succinate / Mirabegron  

限符合下列診斷標準條件之一者 

不宜使用本類藥品者 

Vesicare / Mirabegron 限用一顆 

頻尿 (>八次/24小時)、急尿 (突然、很強烈想解尿)、急迫性尿失禁 (24小時內有一次漏尿) 



Discussion 

38 

Data analysis 

Enrollment of Vibegron 75mg as subgroup analysis seems inappropriate 

Vibegron 50mg an optimal algorithm?  

• No evidence for favoring 50 mg over the higher doses 



Discussion 

Small number of studies 

Limitations 

One non-RCT included 

Sensitivity analysis should be treated cautiously 

Clinical factors affecting efficacy outcome 

40 



Conclusion 
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Conclusion 
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• Vibegron is effective and safe for treating patients with OAB 

• Higher volume voided per micturition 

• Lower side effects (dry mouth and constipation)  

• Lesser drug-drug interactions 

• Higher risk of nasopharyngitis 

• Optimal dose for Taiwanese population 

• Head-to-head comparison needed 



Appraisal 
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此回顧是否問了一個明確的問題? 

1. Did the review address a clearly focused question? 

O 

Yes 

Can’t tell 

No 

I 

C 

P 
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Primary efficacy:  Micturition episodes/24 h 
Safety outcomes 



2. Did the authors look for the right type of papers? 

作者是否搜尋適當的文章類型? 

Domains 

1. Study design: Comparative studies 
- 3 Randomized controlled trial 
- 1 Prospective study 

Yes 

Can’t tell 

No 
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Domains 

1. Search database: MEDLINE, Web of Science, and 
Cochrane Central Register of Controlled Trials 

2. Without Non-English or unpublished study 

3. Search date: 2020.03.15 

是否所有重要、相關的文獻皆被納入? 

3. Do you think all the important, relevant studies were included? 

6 relevant studies 

Yes 

Can’t tell 

No 
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Domains 

1. Tools: Cochrane Handbook for Systematic 
Reviews 

3.  Quality of non-RCT not done. 

作者是否對納入的文獻進行品質評估? 

4. Did the review’s authors do enough to assess quality of the included studies? 

Yes 

Can’t tell 

No 
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結果的合併是否合理? 

5. If the results of the review have been combined, was it reasonable to do so? 

Heterogeneity 

Almost low to moderate heterogeneity 

Yes 

Can’t tell 

No 
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此文章的整體結果為何? 

6. What are the overall results of the review? 

49 

7. How precise are the results? 



此文章的整體結果為何? 
50 

Efficacy outcomes 

No significant difference for 

100mg vs 50mg in any 

outcome 

A significant difference in 

voided volume when 

compared to antimuscarinics 

6. What are the overall results of the review? 
7. How precise are the results? 



此文章的整體結果為何? 
51 

Safety outcomes 

Higher risk of nasopharyngitis 

Lower risk of dry mouth 

6. What are the overall results of the review? 
7. How precise are the results? 



此研究結果是否可應用到當地的族群?  

8. Can the results be applied to the local population?  

Domains This study 

Target population Overactive bladder 

Location USA, Japan 

Intervention Vibegron vs placebo/antimuscarinics 

Evaluation 
Primary outcome: Micturition 
Safety outcomes 

Yes 

Can’t tell 

No 
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所有重要的結果都有被考慮? 

9. Were all important outcomes considered?  

異質性高，但結果趨勢一致 

Domains 

Efficacy 

• Micturition episodes/24 h 

• Urgency urinary incontinence (UUI) episodes/24 h 

• Urgency episodes/24 h 

• Incontinence episodes/24 h 

• Voided volume/micturition 

Safety 

• Dry mouth 
• Nasopharyngitis 
• Constipation 
• Diarrhea 
• Cystitis 

Yes 

Can’t tell 

No 
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異質性高，但結果趨勢一致 

Vibegron Antimuscarinics 

Efficacy Higher voided volume in vibegron 

Safety Higher risk of nasopharyngitis 
Higher risk of dry mouth, 
constipation 

Cost TFDA not yet approved Solifenacin 一次一錠 

此文章的利大於弊，且符合成本效益? 

10. Are the benefits worth the harms and costs?  

Yes 

Can’t tell 

No 
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整合及評定證據品質 

V I P 

問題明確 結果 應用至本地 

蒐納適當 重要結果 

廣泛搜尋 精準 利大於弊 

品質評估 

結果合併 

Vibegron is effective and safe 
for treating patients with OAB  

大部分結果之信賴區間窄，分析
結果之篇數稍嫌少 
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Thanks 
Do you have any questions? 
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