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Bladder storage symptoms
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Overactive bladder vs. Detrusor overactivity

 Detrusor overactivity (DO) is observed in some, but not all, patients 
with OAB.

 In one study, among those with OAB without incontinence 
( OAB dry), 69% of men and 44% of women had DO; among those
with OAB and incontinence ( OAB wet), DO was present in 90% of
men and 58% of women.

 More than 30% of patients had no OAB but had DO on cystometry.

Hashim H and Abrams P. Is the bladder a reliable witness for predicting 
detrusor overactivity  J Urol 2006; 175: 191-95
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Treatment guideline of Overactive Bladder

• OAB is primarily a diagnosis of exclusion
• Current treatment aimed at relieving symptoms

-- not necessarily reversing pathophysiologic abnormalities
• Isolated nocturia-different evaluation and management strategies

• Treatment guideline available for OAB:
1. Lightner DJ, Gomelsky A, Souter L, Vasavada SP. Diagnosis and Treatment of Overactive Bladder (Non-Neurogenic) in 

Adults: AUA/SUFU Guideline Amendment 2019. J Urol. 2019;202:558-563.  
2. Nambiar AK, et al. EAU Guidelines on Assessment and Nonsurgical Management of Urinary Incontinence.                        

Eur Urol.2018;73:596-609
3. Corcos J, Przydacz M, Campeau L, Gray G, Hickling D, Honeine C et al.CUA guideline on adult overactive bladder.          

Can Urol Assoc J. 2017;11:E142-E17311
0年
度T
AO
G年

會專
用



THE JOURNAL OF UROLOGY 2019; 
202:558-563
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Behavioral treatment
 Non-active

Scheduled toileting
Habit training
Prompted voiding

 Active
Bladder training (bladder drill)
Pelvic muscle rehabilitation
(PFMT, stress strategies, urge strategies,  
biofeedback, electrical stimulation)

EAU Guidelines EUROPEAN UROLOGY 73 ( 2018 ) 596– 609
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Bladder training (bladder drill) —
Education, voiding schedule, positive reinforcement 

Neurourol Urodyn. 2018; 37(1): 14–26.
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EAU Guidelines on Assessment and Nonsurgical Management of 
Urinary Incontinence 
EUROPEAN UROLOGY 73 ( 2018 ) 596– 609
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CUA guideline on adult overactive 
bladder
Can Urol Assoc J 2017;11(5):E142-73.

11
0年
度T
AO
G年

會專
用



Pharmacologic management-
Evidence of Combination therapy

• Drugs with different 
mechanisms of action. 

• Co-administration 
appears to have no 
noticeable effects on 
pharmacokinetics.

Muscarinic receptor antagonists for overactive bladder
BJU international 2007

Clin Pharmacol Drug Dev. 2013;2:255-63
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• The study was conducted at 435 sites in 42 countries, n = 3398.
• Randomization, double-blind treatment [2:2:1:1:1:1 ratio, solifenacin 5 mg +mirabegron 25 mg 

(combined S5 + M25 group); solifenacin 5 mg + mirabegron 50 mg (combined S5 + M50 
group); solifenacin 5 mg; mirabegron 25 mg; mirabegron 50 mg; or placebo for 12 weeks

• combined therapy with solifenacin 5 mg + mirabegron 25 mg and solifenacin 5 mg+ 
mirabegron 50 mg provided consistent improvements in efficacy compared with the respective 
monotherapies across most of the outcome parameters, with effect sizes generally consistent 
with an additive effect.

BJU Int 2017; 120: 562–575
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n = 3398)



• The median age was 60 yr (range 19–86 yr) and 1434 patients (80%) were female. 
• Treatment-emergent adverse events (TEAE) frequency was slightly higher in the combination group 

[M+S: 49% (n=596) vs. mirabegron: 41%(n=126) vs. solifenacin: 44%(n=134)〕. 
• Overall,856 patients (47%) experienced ≧1 TEAEs. 
• Serious TEAEs were reported by 67 patients (3.7%); one was considered possibly treatment-related 

(mirabegron group, atrial fibrillation).
• Dry mouth was the most common TEAE (M+S: 6.1% vs. solifenacin:5.9% vs. mirabegron:3.9%).11
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Pharmacologic management-
Evidence of Combination therapy

• BESIDE trial: 2,174 patients (83% women), OAB patients remaining incontinent 
after 4 weeks of solifenacin 5 mg, evaluated the efficacy, safety, and tolerability of 
combination therapy ( solifenacin 5 mg plus mirabegron 50 mg) versus 
monotherapy (solifenacin 5 or 10 mg)in a 1:1:1 randomized trial

Eur Urol. 2016;70:136-145

• RCT that evaluated combination tolterodine and intravaginal estradiol cream in 58 
menopausal women. Women were randomized to either oral tolterodine or estradiol 
cream for 12 weeks and then offered addition of the alternative therapy with follow-
up at week 24 and week 52. 

Female Pelvic Med Reconstr Surg 2016;22:254-6011
0年
度T
AO
G年

會專
用

簡報者
簡報註解
另一隨機對照研究(BESIDE trial;n=2,174)，則是比較合併藥物療法(solifenacin 5mg + mirabegron 50mg) 和單一藥物療法(solifenacin 5mg or solifenacin 10mg)，對於使用solifenacin 5mg四週後持續有尿失禁的膀胱過動症病患的治療效果、安全性和耐受性[9]。研究結果顯示，合併藥物療法優於solifenacin 5mg，對於每日的尿失禁次數、排尿次數和三天膀胱日誌記錄的尿失禁次數，都有顯著的改善(p<0.001)。 至於和solifenacin 10mg的比較，合併藥物療法的治療效果則不劣於(non-inferior) solifenacin 10mg，並對於每日排尿次數有顯著的改善。

亦有學者研究tolterodine 和經陰道雌激素藥膏塗抹的合併治療效果[10]。針對58位停經後婦女，隨機分派至口服tolterodine或經陰道塗抹雌激素12週。12週之後各組給予另一種治療方式，於24週後和52週後評估治療效果。研究結果發現，兩種單一治療方法，和baseline比較,在治療12週後，症狀困擾的指數皆有顯著的下降。加上另一種藥物的治療後，各組的症狀嚴重程度和生活品質，和baseline比較，於24週後和52週後，都有明顯的改善, 但只有在經陰道雌激素治療這一組，於12週後加上tolterodine，治療效果明顯比單一藥物療法好。

另一隨機對照研究(n=106)，則是比較Desmopressin 25μg+ Tolterodine 4mg和單一藥物Tolterodine 4mg，治療12週後的效果[11]。研究結果顯示，合併藥物治療降低夜間排尿次數，但沒有達到統計學上有意義的差別。針對夜間多尿症的病患作分析，合併藥物治療則可以改善夜間排尿量和延長入睡後到第一次排尿的時間。



Special considerations in frail older people

• Approximately 60% of >65 year-old people take at least one prescribed medication, 1/3 take 
more than 5 prescribed drug. 

• Older people are at higher risk of ADEs from AMs because of age, and changes in muscarinic 
receptor number and distribution, blood-brain barrier transport, and drug metabolism.

• Drugs with anticholinergic effects: Antihistamines, gastrointestinal antispasmodics, 
antidepressants, bladder antimuscarinics, skeletal muscle relaxants, antipsychotics, 
antiparkinson agents etc.

• Acute impairment in specific aspects of cognition (e.g., working memory, attention, 
psychomotor speed) or global cognitive impairment.

EUROPEAN UROLOGY 73 ( 2018 ) 596– 609

11
0年
度T
AO
G年

會專
用

簡報者
簡報註解
Older people are at higher risk of ADEs from AMs because of age, and comorbidity related changes in muscarinic receptor number and distribution, blood-brain barrier transport, and drug metabolism.
AM ADEs in the frail elderly can result in serious morbidity, such as sedation, heat intolerance, delirium, and falls.




Cumulative Use of Strong Anticholinergic Medications and 
Incident Dementia

JAMA Intern Med. 2015 March 1; 175(3): 401–407
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Neurourology and Urodynamics. 2021;40:28–37

• Aimed to assess the impact of ≥3 months of exposure to anticholinergics as a class on the 
risk of dementia, mild cognitive impairment, and change in cognitive function.

• A total of 2122 records were identified. 21 studies underwent qualitative synthesis and 6 
reported endpoints relevant for inclusion.11
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The estimate of the average RR for incident 
dementia was 1.46 (95% CI: 1.17–1.81; 95% PI: 
0.70–3.04) and ranged from 1.05 to 2.63 across the 
six studies.
This relationship was consistent in studies 
assessing bladder antimuscarinics.

Levels of anticholinergic exposure were considered.
Higher dosing comparisons producing summary RRs 

1.19‐ and 1.32‐times higher than the lowest exposure 
comparison.
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2017 EAU Guidelines on urinary incontinence
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Intravesical onabotulinumtoxin (BoNT-A) injection
• In patients (n=557) with OAB inadequately managed with anticholinergics, 

Onabotulinumtoxin A 100 U significantly decreased daily frequency of urinary 
incontinence episodes vs placebo (-2.65 vs -0.87, p <0.001) and 22.9% vs 6.5% of 
patients became completely continent, in a phase 3, placebo controlled trial. 

J Urol . 2017;197(2S):S216-S223

• A systematic review and meta-analysis (6 RCTs) showed that onabotulinumtoxin A 
to be an effective treatment for idiopathic OAB with side effects primarily localized 
to urinary tract (  PVR, UTI, CIC).                                      Neurourol Urodyn 2015; 4:413-419

• A systematic review and meta-analysis( 8 studies; n=419) assessed the efficacy of 
onabotulinumtoxin A according to injection site. Trigone-including injection has 
superior efficacy. The depth of injection (intradetrusor vs suburothelial) does not 
influence the efficacy.                                                                  World J Urol. 2018;36:305-317
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Peripheral tibia nerve stimulation (PTNS) 
• A multicenter, double-blind, randomized, sham controlled trial, evaluated the 

effectiveness of  weekly PTNS (Urgent PC) vs Sham in Treatment of Overactive 
Bladder Symptoms (SUmiT trial, n=220). PNTS subjects achieved significant 
improvement (moderately or markedly)  in overall bladder symptoms (54.5% vs 
20.9%) from baseline (p <0.001).  The voiding diary parameters show  significant 
improvement in frequency and UUI. 

• Participants with an initial positive response to 12 weekly PTNS treatments, 77% 
sustained symptom improvement to 3 years with an average of 1 treatment per 
month.

J Urol 2010;183:1438-43

J Urol. 2013;189:2194-201. 
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Sacral neuromodulation (SNM)
1st SNM implant in 1982
Open approach             Percutaneous technique
FDA-approved (1997) minimally invasive surgical therapy

A prospective, multicenter study of patients with OAB treated with sacral 
neuromodulation( InterStim; Metronic, Minneapolis) :  The 5-year therapeutic 
success rate was 82%. Subjects with urinary urge incontinence had a mean 
reduction from baseline of 2.0 ± 2.2 leaks per day and subjects with urgency-
frequency had a mean reduction of 5.4 ± 4.3 voids per day

J Urol. 2018;199:229-236.       
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Future management ( treatment under research)

• Transient receptor potential vanilloid 1(TRPV1) antagonist
• Liposome-encapsulated BoNT-A with intravesical instillation
• Selective bladder denervation (SBD) – radiofrequency ablation of 

sensory nerve
• Pudendal neuromodulation

Chen and Kuo
Lower Urinary Tract Symptom 2020;1-8
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簡報註解
Transient receptor potential vanilloid subtype 1 (TRPV1), a member of the transient receptor potential vanilloid (TRPV) channel family, is a nonselective cation channel that is widely expressed in sensory nerve fibers and nonneuronal cells, TRPV1 provides a sensation of scalding heat and pain (nociception). In primary afferent sensory neurons,



Toxin 2016

• Intravesical instillation of liposomal botulinum toxin has recently 
shown promise in the treatment of OAB and interstitial 
cystitis/bladder pain syndrome.

• Liposomes are lipid vesicles composed of phospholipid bilayers 
surrounding an aqueous core that can encapsulate hydrophilic 
and hydrophobic drug molecules to be delivered to cells via 
endocytosis.
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Figure 1. Mechanism of action of intravesical liposome instillations. Liposomes can coat damaged
urothelium and protect it from harsh urine solutes
overcome the drawbacks of intradetrusor injection, increase patient acceptance, and reduce the treatment costs.
This treatment successfully reduced urinary frequency and urgency; however, the treatment did not reduce UUI episodes.
did not result in urinary retention. Risk of UTI was similar between placebo and treatment arms. It can be inferred that instillation of onaBoNT-A complexed with liposomes successfully impairs afferent neurotransmission but not the efferent neurotransmission.




Initial clinical experience with selective bladder denervation for refractory OAB

Neurourol Urodyn 2019;38:644–652

One‐year results with selective bladder denervation in women with refractory OAB

Selective bladder denervation (SBD) – radiofrequency 
ablation of sensory nerve

Neurourol Urodyn 2019;38:2178-2184

• Prospective, international, multicenter case series ( n=35).
• The clinical success rate (≥50% reduction in urgency UI) was 69%, and the dry rate was 10%.

• The proportion of urgency UI treatment responders (≥50% reduction 
in episodes) was 79% with RF60 and 31% with RF10.
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Better stratification of OAB 
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A Comprehensive Review of Overactive Bladder 
Pathophysiology: On the Way to Tailored Treatment
EUROPEAN UROLOGY 7 5 ( 2 019) 9 8 8–10 0 0

Better stratification of OAB 

Seek for the 
underlying 
pathophysiological 
phenotypes

Tailor treatment to 
individual patients’ 
characteristics.
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Seek for the underlying pathophysiological phynotypes
tailor treatment to individual patients’ characteristics.




Thank you for your 
attention 11
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