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Context and Policy Issues 

Non-neurogenic bladder conditions include idiopathic overactive bladder (OAB), idiopathic 

detrusor overactivity (DOA) and bladder pain syndrome/interstitial cystitis (BPS/IC). OAB 

consists of urinary urgency with or without urgency urinary incontinence (UUI), often 

accompanied by increased frequency and nocturia, in the absence of urinary tract infection 

(UTI) or other obvious pathology.
1
 A prevalence survey conducted in five countries (Canada 

and European countries) estimated the prevalence of OAB in the overall population at 

11.8%.
2
 DOA is defined as a urodynamic observation characterized by involuntary 

contractions in the detrusor muscle of the bladder during the filling phase that may be 

spontaneous or provoked (e.g., by alcohol or caffeine intake).
1
 BPS/IC is characterised by 

suprapubic pain and urinary symptoms such as urgency, nocturia and urinary frequency, 

with prevalence rates ranging from 2% to 17.3% among an international general 

population.
3
 Treatment options for OAB, DOA and BPS/IC usually include conservative 

therapy (e.g., behavioural therapy, lifestyle changes), pharmacological therapy (e.g., 

anticholinergics, mirabegron), and minimally invasive surgical procedures (e.g., sacral 

nerve stimulation for OAB and DOA, cystoscopy with hydrodistension for BPS/IC).
4-7

 

Anticholinergic therapy usually comes with common side effects including constipation, dry 

eyes and dry mouth, as well as more severe but rare safety issues such as dementia, 

cognitive decline, or even death.
8
 

Botulinum toxin, mainly available as onabotulinumtoxinA (onabotA), through inhibiting 

calcium- mediated release of acetylcholine vesicles at the pre-synaptic neuromuscular 

junction in peripheral cholinergic nerve endings, results in temporary smooth muscle 

paralysis and has thus become established as a treatment option for OAB, DOA and 

BPS/IC by injection into the bladder (intravesical injection).
9-15

 To enhance its  effectiveness, 

attempts have been made to increase the duration onabotA exposure to the bladder 

urothelium by mixing onabotA with inert biocompatible substances such as TC-3 gel, or 

facilitate its crossing the urothelium by attaching onabotA molecule to liposomes 

(sphingomyelin) or by using electromotive drug administration.
6,16,17

 OnabotA can also be 

pre-treated with dimethyl sulfoxide (DMSO) that has an anti-inflammatory and smooth 

muscle relaxation effect.
6
  

In 2014, the Canadian Drug Expert Committee recommended that: 

“…onabotulinumtoxinA (Ona A) be listed for the treatment of overactive b ladder (OAB) with 

symptoms of urinary incontinence, urgency, and frequency, in adult patients who have an 

inadequate response to or are intolerant of anticholinergic medication, if the following 

clinical criterion and conditions are met: 

Clinical Criterion:  

 Patients have had an adequate trial with at least two other pharmacologic treatments 

for OAB.  

Conditions:  

 Prescrib ing and administration is restricted to urologists.  
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 Funding should be limited to treatment with one dose to establish efficacy, and it should 

be discontinued in non-responders (i.e., those who fail to achieve a reduction of at least 

50% in the frequency of urinary incontinence episodes with one dose).  

 Limit to a maximum of three doses per year in responders, at a frequency of no more 

than once every 12 weeks.  

 Reduction in price to improve the cost-effectiveness to an acceptable level”
18

 (page 1)  

This Rapid Response report aims to review the clinical and cost-effectiveness of botulinum 

toxin for the treatment of non-neurogenic bladder conditions. Guidelines associated with 

the use of botulinum toxin for patients with non-neurogenic bladder conditions will also be 

examined.  

Research Question 

1. What is the clinical effectiveness of intravesical botulinum toxin injection for adults with 

non-neurogenic bladder conditions? 

2. What is the cost-effectiveness of intravesical botulinum toxin injection for adults with 

non-neurogenic bladder conditions? 

3. What are the evidence-based guidelines informing the use of intravesical botulinum 

toxin injection for adults with non-neurogenic bladder conditions? 

Key Findings 

Data from four SRs and three RCTs with relatively high quality found that intravesical 

onabotulinumtoxinA (onabotA) improved overactive bladder (OAB) and bladder pain 

syndrome/interstitial cystitis (BPS/IC) symptoms compared to placebo (direct comparison) 

or various anticholinergics (indirect network analyses). Compared to placebo, onabotA may 

lead to more frequent adverse events  such as urinary tract infection and urinary retention in 

patients with OAB, but not in patients with BPS/IS. A cost study conducted in the US found 

that onabotA 100U and anticholinergic medication have similar costs and effectiveness 

after six months of treatment for OAB. Two cost studies conducted in Europe with time-

horizon up to 10 years found that onabotA 100U is more cost-effective than best supportive 

care alone for OAB. The Canadian Urological Association and American Urological 

Association provide recommendations or non-directive statements for the use of onabotA 

100U in patients with OAB as a third-line therapy to patients refractory to conservative 

treatment and pharmacotherapy (based on moderate to strong strength of evidence), and 

the use of onabotA 100U in patients with BPS/IC refractory to other treatments (based on 

weak strength of evidence). No evidence on the comparative effectiveness of botulinum 

toxin for the treatment of DOA and on the cost effectiveness for DOA and BPS/IC was 

identified. 

Methods 

A limited literature search was conducted on key resources including PubMed, The 

Cochrane Library, University of York Centre for Reviews and Dissemination (CRD) 

databases, Canadian and major international health technology agencies, as well as a 

focused Internet search. No filters were applied to limit the retrieval by study type. Where 
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possible, retrieval was limited to the human population. The search was also limited to 

English language documents published between January 1, 2013 and February 14, 2018. 

Rapid Response reports are organized so that the evidence for each research question is 

presented separately. 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 

Table 1: Selection Criteria 

Population Adults with non-neurogenic bladder conditions (e.g., overactive bladder syndrome, bladder pain syndrome, 
interstitial cystitis, idiopathic detrusor over activity) 

Intervention Intravesical botulinum toxin injection 

Comparator Lifestyle modifications, bladder retraining, use of anticholinergic drugs, placebo 

Outcomes Clinical benefit  (e.g., improved symptoms, improved lifestyle) and/or harms (self-catheterization, infection 
and bleeding) 

Study Designs Heath technology assessments, systematic reviews  and meta-analyses, RCTs, non-RCTS, economic 
evaluations, evidence-based guidelines 

RCT = randomized controlled trial. 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they 

were duplicate publications, or were published prior to 2013. In addition, guidelines with 

unclear methodology were excluded.  

Critical Appraisal of Individual Studies 

The quality of the included systematic reviews, clinical trials, economic evaluations, and 

guidelines was assessed using the AMSTAR II,
19

 Downs and Black,
20

 Drummond,
21

 and 

AGREE II
22

 checklists, respectively. Numeric scores were not calculated. Instead, the 

strengths and limitations of the study are summarized and presented narratively. 

Summary of Evidence 

Quantity of Research Available 

A total of 516 citations were identified in the literature search. Following screening of titles 

and abstracts, 494 citations were excluded and 22 potentially relevant reports from the 

electronic search were retrieved for full-text review. Three potentially relevant publications 

were retrieved from the grey literature search. Of these potentially relevant articles, 11 

publications were excluded for various reasons, while 14 publications met the inclusion 

criteria and were included in this report. Appendix 1 describes the PRISMA flowchart of the 

study selection. 
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Summary of Study Characteristics 

A detailed summary of the included studies is provided in Appendix 2.  

Study design 

Four SRs with meta-analysis of RCTs and non RCTs,
23-26

 three RCTs,
27-29

 three economic 

evaluations,
30-32

 and four guidelines
33-36

 were included. One economic evaluation estimated 

costs and effectiveness at six months and through nine months, based on direct costs 

measured after six months of treatment in an RCT comparing onabotA and anticholinergic 

medication.
30

 Another cost study used an economic model with a 5-year time horizon to 

inform a budget impact analysis .
31

 The third cost study used a Markov model with 10-year 

time horizon.
32

 The guidelines were evidence-based, two from Canada by the Canadian 

Urological Association (CUA),
33,35

 and two from the US by the American Urological 

Association (AUA).
34,36

 The guidelines identified evidence from a systematic review of 

relevant studies, and used the Oxford grading system
33,35

 or the AUA grading system
34,36

 to 

assign levels of evidence and grades of recommendations. In the absence of sufficient 

evidence, recommendations were made based on consensus expert opinion.
33-36

  

Population 

Adult patients with OAB were included in three SRs
23-25

 one RCT,
27

 three economic 

evaluations,
30-32

 and two guidelines.
33,34

 Adult patients with BPS/IC were included in one 

SR
26

 two clinical trials,
28,29

and two guidelines.
35,36

 

Interventions and comparators  

Two SRs compared onabotA to placebo and anticholinergics
23,24

 and two compared 

onabotA to placebo.
25,26

 Three SRs analysed data on OAB from trials using onabotA 

100U,
23-25

 while one SR analysed data on BPS/IC from trials using onabotA with various 

dosages.
26

 One RCT compared onabotA 200U+ TC-3 gel with onabotA 200U+ TC-3 gel + 

DMSO, or with DMSO alone, or withplacebo.
27

 One RCT compared onabotA 100U with 

placebo.
28

 One RCT compared liposomal-formulated onabotA 200U with onabotA 200U+ 

placebo or with placebo alone.
29

 One economic evaluation compared onabotA 100U with 

anticholinergic medications,
30

 and two economic evaluations compared onabotA 100U plus 

best supportive care (defined as the use of incontinence pads and/or anticholinergic use 

and/or clean intermittent catheterization) with best supportive care alone.
31,32

 

Outcomes 

Three SRs
23-25

 and all RCTs
27-29

 evaluated efficacy (e.g., urinary frequency, urgency 

episodes, urinary incontinence episodes, urgency urinary incontinence episodes, nocturia 

episodes), and safety (e.g., risk of urinary tract infection [UTI], bacteriuria, dysuria) of 

onabotA. One SR evaluated efficacy (visual analogue scale for pain [VAS], interstitial 

cystitis problem index [ICPI], interstitial cystitis symptom index [ICSI], urinary frequency, 

urgency episodes) and safety (risk of UTI, dysuria).
26

 One economic evaluation calculated 

direct costs per patient over six months and quality adjusted life years (QALY).
30

 One cost 

study calculated direct cost savings per 100,000 patients over five years and national 

budget over five years.
31

 One cost study calculated direct costs per patient over 10 years, 

QALYs, and incremental effectiveness cost ratio (ICER).
32

 The guidelines formulated 

recommendations on the use of intravesical injection of onabotA 100U in adults with 

OAB
33,34

 and BPS/IC.
35,36
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Summary of Critical Appraisal 

The included SRs
23-26

 provided an a priori design and performed a systematic literature 

search. Procedures for the independent duplicate selection and data extraction of studies 

were in place, a list of included studies and characteristics were provided, and quality 

assessment was used in formulating conclusions. Two reviews assessed publication 

bias.
25,26

 Three SRs performed direct comparison
23,25,26

 while one review performed indirect 

comparison by network meta-analysis which may limit the validity of the findings due to lack 

of direct comparison and varying quality of the individual studies used.
24

 The reviews did 

not include a list of excluded studies  and heterogeneity was present in a number of pooled 

analyses which may limit the precision of the pooled estimates.  

The included clinical trials
27-29

 are RCTs, patient and assessors were blinded to treatment 

assignment, the hypotheses were clearly described, the method of selection from the 

source population was described (and the study population appeared to be representative 

of the source population), losses to follow-up were reported, main outcomes, interventions, 

patient characteristics, and main findings were clearly described, and estimates of random 

variability and actual probability values were provided. One study lacked an arm with 

liposome alone to serve as control to the intervention arm onabotA + liposome.
29

 Two 

studies did not perform power calculation to detect a clinically important effect which may 

obscure the effect of the intervention.
27,28

 

The included cost studies
30-32

 had an economic evaluation that is likely to be usable, and 

outcomes and costs were assessed and compared appropriately. The presentation and 

discussion of study results included issues of concern to users. For example, one study 

considered direct and indirect costs ;
30

 however, two studies only looked at direct costs  

which did not consider important societal costs related to incontinence.
31,32

 One study 

performed an economic evaluation Markov modeling with 10-year time horizon and 

incremental analysis of the outcomes .
32

 Two studies used economic models with shorter 9-

month
30

 and 5-year time horizon
31

 without incremental analysis of the outcomes  which 

would have provided more information on cost-effectiveness of the intervention. The 

generalizability of the results in one study was limited due to the short time horizon,
30

 and 

was limited to a European
31,32

 and US context.
30

 

The included guidelines
33-36

  had specific and unambiguous recommendations, with a 

systematic and clearly described method of searching for and selecting the evidence, and 

clearly described methods to formulate the recommendations. Health benefits and risks 

were stated, and procedures to update the guidelines were provided. It is unclear whether 

the guideline was piloted among target users, or whether patients’ views and preferences 

were sought. Potential cost implications of applying the recommendations were not 

included in any of the guidelines. 

Details of the strengths and limitations of the included studies are summarized in Appendix 

3.  

Summary of Findings 

What is the clinical effectiveness of intravesical botulinum toxin injection for adults with non -

neurogenic bladder conditions? 
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OAB 

Three SRs
23-25

 and one RCT
27

 evaluated the clinical effectiveness of intravesical onabotA 

for adults with OAB.  

OnabotA 100U statistically significantly improved the symptoms of OAB by reducing the 

number of urgency episodes per day as compared to placebo
23-25

  or to various 

anticholinergics (solifenacin, oxybutynin, fesoterodine, trospium, darifenacin, propiverine, 

tolterodine).
24

 The difference in number of episodes of urge incontinence and urination 

frequency between onabotA and placebo was statistically significant in two SRs,
24,25

  and 

not significant in one SR.
23

 Compared to placebo, the use of onabotA increased the risk for 

adverse events such as UTI and urinary retention in two SRs that evaluated safety 

outcomes.
23,25

 The authors concluded that onabotA improved OAB symptoms as compared 

to placebo, with more frequent adverse events. 

The RCT compared onabotA 200U combined with inert TC-3 gel and anti-inflammatory 

agent DMSO to onabotA and TC-3 gel, DMSO alone and placebo.
27

 Results showed that 

there were no statistically significant differences between the groups in the number of 

episodes of urge incontinence, urgency and nocturia. It is noteworthy that this trial had a 

short period of follow-up (4 weeks), included a small number of patients and did not perform 

power calculation to detect a clinically important effect. 

BPS/IC 

One SR
26

 and two RCTs
28,29

 evaluated the clinical effectiveness of intraves ical onabotA for 

adults with BPS/IC.  

The SR
26

 found that onabotA at different dosages (100U to 500U) statistically reduced 

pelvic pain and other BPS/IC symptoms as measured by the ICPI and ICSI, as well as 

daytime urination frequency as compared to placebo after an average of 2.6 months follow-

up. There were no statistically significant differences in adverse events such as dysuria and 

UTI between onabotA and placebo. The authors concluded that onabotA might offer 

significant improvement in BPS/IC and micturition frequency. 

One RCT compared onabotA 100U to placebo.
28

 OnabotA statistically reduced pelvic pain 

and micturition frequency, increased the proportion of patients who achieved a 50% or 

greater reduction in pain as measured by VAS, and improved quality of life as measured by 

the International Prostate Symptom Score (I-PSS) as compared to placebo after 12 weeks 

follow-up. UTI occurred in three patients with onabotA and in two patients with placebo. The 

authors concluded that onabotA caused significant improvement in pelvic pain and quality 

of life in patients with BPS/IC, and was also well tolerated.  

One RCT compared onabotA 200U combined with sphingomyelin (liposome) to onabotA + 

placebo (normal saline) and normal saline alone after four weeks follow-up.
29

 There were 

significant improvements in all three groups in pelvic pain, ICPI, ICSI and O’Leary Sant 

Symptoms and Problems scores (OLS) compared to baseline, but there were no 

statistically significant differences in improvement and adverse events between the three 

groups after four weeks of treatment. The authors concluded that onabotA combined with 

sphingomyelin (liposome) improved symptoms of BPS/IC compared to baseline, but failed 

to demonstrate a positive effect compared to onabotA. 

What is the cost-effectiveness of intravesical botulinum toxin injection for adults with non-

neurogenic b ladder conditions? 
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OAB 

Three economic evaluations investigated the cost-effectiveness of onabotA 100U in the 

treatment of patients with OAB compared to anticholinergics
30

 or best supportive care 

(BSC).
31,32

 

The study conducted in the US
30

 showed that cumulative direct costs over six months of 

treatment in the US were US$1,339 for the anticholinegics group and US$1,266 for the 

onabotA group. Cumulative indirect costs over six months were US$150 for the 

anticholinegics group and US$106 for the onabotA group. Patients with anticholinergics had 

0.72 quality-adjusted life years (QALY) gained, as opposed to 0.707 for patients with 

onabotA. The authors concluded that onabotA and anticholinergic medication have similar 

costs and effectiveness. 

The study conducted in Europe with 5-year time horizon
31

 showed that treatment with 

onabotA plus BSC (instead of BSC alone) would lead to a national budget savings of 

€9,924,790 in UK, €27,458,290 in Spain, €48,270,760 in Italy, and costs increase of 

€12,160,020 in France, €196,086,530 in Germany (cost increase in France and Germany 

are largely due to treatment settings) in direct costs. The authors concluded that in three of 

five countries investigated, the use of onabotA in addition to BSC resulted in healthcare 

budget savings over five years, and increased costs in Germany and France were not 

attributable to onabotA acquisition costs, but rather attributable to change of treatment 

settings due to use of onabotA instead of BSC alone. 

The economic evaluation in Europe with a 10-year time horizon
32

 showed that in England 

and Wales, the direct cost per patient was £10,160 in the onabotA plus BSC group and 

£11,572 in the BSC alone group. OnabotA would lead to 0.213 QALY gained compared to 

BSC alone. Probabilistic sensitivity analysis from sampling the base-case parameter 

distributions suggested that there was an 89% likelihood that the incremental cost-

effectiveness ratio (ICER) was below £20,000. OnabotA remained dominant over BSC in 

most scenarios. There were two non-dominant scenarios: when sacral nerve stimulation 

was not included as a downstream treatment and when the cost of onabotA administration 

was increased to £449 (i.e., ICER £3,310). The authors concluded that onabotA appears to 

be a cost-effective treatment for OAB compared to BSC alone.  

BPS/IC 

There was no evidence found on the cost-effectiveness of intravesical botulinum toxin 

injection for adults with BPS/IC. 

What are the evidence-based guidelines informing the use of intravesical botulinum toxin 

injection for adults with non-neurogenic b ladder conditions? 

OAB 

The 2017 CUA guideline on the treatment of patients with OAB
33

 issued a recommendation 

for the use of onabotA 100U as a third-line therapy to patients refractory to conservative 

treatment and pharmacotherapy. This recommendation was based on grade A evidence 

(i.e., from SR of RCTs with homogeneity; high strength of evidence): 

“Strong, Level 1 (Grade A) evidence supports intradetrusor onabotulinumtoxinA 100 U as 

an effective, safe, and long term treatment option for OAB with UUI refractory to second-

line OAB pharmacotherapies” (p e159) 
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“Summary and recommendations: OnabotulinumtoxinA (100 U) may be offered as long -

term therapy to carefully selected patients with symptoms of frequency, urgency, and 

urgency incontinence who have had an inadequate response to or are intolerant of OAB 

pharmacotherapy (Evidence strength Grade A). Patients considering onabotulinumtoxinA 

must be carefully counselled regarding the need for close follow up, the possib le need for 

catheterization (indwelling or CIC– clean intermittent catheterization), and likelihood of 

repeat injections to maintain symptom improvement” (p e160, 161) 

The 2014 AUA guideline on the treatment of patients with OAB
34

 issued an Option  for the 

use of onabotA 100U as a third-line therapy to patients refractory to conservatory and 

pharmacotherapy. This non-directive statement was based on grade B evidence (i.e., 

moderate strength of evidence): 

“Guideline Statement 17: Clinicians may offer intradetrusor onabotulinumtoxinA (100U) as 

third-line treatment in the carefully-selected and thoroughly-counseled patient who has 

been refractory to first- and second-line OAB treatments. The patient must be able and 

willing to return for frequent post-void residual evaluation and able and willing to perform 

self-catheterization if necessary. Standard. (Evidence strength – Grade B; Benefits 

outweigh risks/burdens)” (p 23) 

BPS/IC 

The 2016 CUA guideline on the treatment of patients with BPS/IC
35

 issued an “option” for 

the use of onabotA 100U to patients refractory to other treatments . This “option” 

recommendation was based on grade C evidence (i.e., case-series and poor quality cohort 

and case control studies  [low strength of evidence]): 

“Guideline: Based on consistent Level 3 evidence, the use of intravesical BTX-A is an 

option for the treatment of IC/BPS in patients refractory to other treatments. Repeat 

injections are safe. Therapy is costly and may not be widely availab le at all centres. 

Patients must be counselled on potential side effects, particularly the possib ility of urinary 

retention and need to catheterize” (p e148) 

The 2014 AUA guideline on the treatment of patients with BPS/IC
36

 issued an Option for the 

use of onabotA 100U as a fourth-line therapy to patients refractory to conservative therapy, 

pharmacological therapy and minimally invasive surgical procedures. This non-directive 

statement was based on grade C evidence (i.e., case-series and poor quality cohort and 

case control studies [low strength of evidence]). 

 “Intradetrusor botulinum toxin A (BTX-A) may be administered if other treatments have not 

provided adequate symptom control and quality of life or if the clinician and patient agree 

that symptoms require this approach. Patients must be willing to accept the possib ility that 

post-treatment intermittent self- catheterization may be necessary. Option (Evidence 

Strength- C)” (p 3) 

Limitations 

There was heterogeneity across trials included in the SRs/meta-analyses in outcomes 

reporting (different measures of central tendency), and dosages. Comparison between 

onabotA and various anticholinegics are from indirect network analyses. No evidence was 

identified on the comparative effectiveness of botulinum toxin for the treatment of DOA and 

on its cost-effectiveness for the treatment of BPS/IC. The generalizability of the economic 

evaluations is limited to a non-Canadian context.  
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Conclusions and Implications for Decision or Policy Making 

Intravesical onabotA seems to improve OAB and BPS/IC symptoms compared to placebo 

or various anticholinergics, with more frequent adverse events such as UTI and urinary 

retention compared to placebo in patients with OAB. OnabotA 100U and anticholinergic 

medication had similar costs and effectiveness after six months of treatment for OAB in the 

US. OnabotA 100U was more cost-effective than best supportive care alone in Europe with 

time-horizon up to 10 years. CUA and AUA recommend the use of onabotA 100U to 

patients with OAB as a third-line therapy to patients refractory to conservative treatment 

and pharmacotherapy, based on moderate to strong strength of evidence, and the use of 

onabotA 100U to patients with BPS/IC refractory to other treatments, based on weak 

strength of evidence. 

There is a need for more supporting evidence from head-to-head trials that assess efficacy 

outcomes and adverse events between botulinum toxin and anticholinergics for the 

treatment of OAB, DOA and BPS/IC, as well as cost studies for the use of botulinum toxin 

in the treatment of DOA and BPS/IC.  
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

494 citations excluded 

22 potentially relevant articles retrieved 

for scrutiny (full text, if available) 

3 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand search) 

25 potentially relevant reports 

11 reports excluded: 
-irrelevant population (2) 
-irrelevant comparator (1) 

-irrelevant outcomes (2) 
-already included in at least one of the 
selected systematic reviews (6) 

 

 

14 reports included in review 

516 citations identified from electronic 

literature search and screened 
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Appendix 2: Characteristics of Included Publications 

Table 2: Characteristics of Included Systematic Reviews 

First author, 
Year, Country 

Literature Search 
Strategy 

Inclusion Criteria Exclusion 
Criteria 

Number of Studies 
Outcomes 

Lopez,
23

 2017, 
Columbia2017 

“A search of the medical 
literature was performed from 
June 2012 in the following 
databases: MEDLINE, 

EMBASE, LILACS, Cochrane, 
GreyNet, and OpenGrey” (p 
54) 

“randomized 
controlled 
clinical trials that 
compared the use of 

onabotulinumtoxinA 
with the use of 
placebo, 
antimuscarinic 
medication, or 
different doses of 
OnabotulinumtoxinA”  
on patients with OAB 
(p 53) 

Studies not 
fulfilling 
inclusion 
criteria 

11 RCTs (onabotA 100U) 
 
Efficacy (improvement of urge 
incontinence, urinary frequency, 
and urinary urgency) 
 
Safety (urinary 
tract infection, urinary retention)  
 
Outcomes were evaluated after a 
12-week follow up period. 

Drake,
24

 2017, 
USA, UK 

“An extensive search was 
conducted in nine electronic 
databases, relevant reviews 
and guidelines, websites, and 
abstract books from several 
major conferences, to identify 
any new relevant studies on 
onabotulinumtoxinA, 
mirabegron, or any of 
the eligib le anticholinergics 
that might contribute to the 
NMA...the searches were 
limited to cover only the period 
October 2007 toJuly–August 
2014” (p 1) 

“Blinded randomised 
controlled trials 
(RCTs), of ≥2 weeks 
duration, comparing 
any dose of 
onabotulinumtoxinA, 
eligib le 
oral/transdermal 
anticholinergics, or 
mirabegron, with 
each other or 
placebo, in adults 

with OAB” (p 1) 

Studies not 
fulfilling 
inclusion 
criteria 

56 RCTs (onabotA 100U) 
 
Efficacy (Improvement of urge 
incontinence, urinary frequency, 
and urinary urgency) 
 
Outcomes were evaluated after a 
12-week follow up period. 

Sun,
25

 2015, China “We searched the PubMed®, 

Embase®, and Cochrane 
Library Databases to identify 
all randomized controlled trials 

comparing the outcomes of 
onabotulinumtoxinA and 
placebo for overactive 

b ladder.” (p 1779) 

“randomized 

controlled trials 
comparing the 
outcomes of 

onabotulinumtoxinA 
and placebo for 
overactive b ladder”  
(p 1779) 

Studies not 
fulfilling 
inclusion 
criteria 

8 RCTs 
 
Efficacy (micturition frequency, 
urgency, urinary incontinence, 
urgency urinary incontinence,  
nocturia) 
 
Safety (UTI, bacteriuria, 
dysuria) 
 
Outcomes were evaluated after 
up to a 36-week follow up period. 

Wang,
26

 2016, 
China 

“A literature search of the 
electronic databases PubMed, 
Embase, and Web of Science 
was performed in October 
2015” (p 3258) 

RCTs and controlled 
studies assessing 
BTX-A injections for 
BPS/IC  

Studies not 
fulfilling 
inclusion 
criteria 

7 RCTs, 1 retrospective study 
 
Efficacy (VAS, ICPI, ICSI, 
Micturition frequency, nocturia) 
 
VAS score: from 1 to 10, with 
higher score indicating higher pain 
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First author, 
Year, Country 

Literature Search 
Strategy 

Inclusion Criteria Exclusion 
Criteria 

Number of Studies 
Outcomes 

intensity  
ICPI score: 0 to 4, with higher 
score indicating more problems 
 
ICSI score from 0 to 5, with higher 
score indicating more problems 
 
Safety (UTI, dysuria) 
 
Average follow-up time: 2.6 
months (range, 1–5.75 months). 

BPS = bladder pain syndrome; BTX-A = onabotulinumtoxinA; IC = interstitial cystitis; ICPI = interstitial cystitis problem index; ICSI = interstitial cystitis 

symptom index; NMA = netw ork meta-analysis; OAB= idiopathic overative bladder; onabotA = onabotulinum toxin A; RCT = randomized controlled 

trial; UTI = urinary tract infection; VAS = 0-10 Visual Analog Scale. 
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Table 3: Characteristics of Included Clinical Studies 

First Author, 
Year, Country 

Study Design 
Objectives 

Intervention 
Comparators 

Patients Main Study Outcomes 

Krhut,
27

 2016, 
Czech Republic 

RCT 
 
“The aim of this 
study was to 
evaluate the effect 
of OnabotA, 
embedded in inert 

TC-3 hydrogel, in 
patients with 
idiopathic 
overactive b ladder 
(OAB)”(p 200) 

Placebo (11 patients) 
 
TC-3 gel + OnabotA 
200U (9 patients) 
 
TC-3 gel + OnabotA 
200U + DMSO (10 
patients) 
 
DMSO (10 patients) 

Patients with OAB Change from baseline at 4 weeks: 
 
Number of urgency episodes/72 h 
Number of leakage episodes/72 h 
Number of nocturia episodes/72h. 
 
OAB Questionnaire total score  
 
Patient Perception of Bladder Condition 
total score 
 

Pinto,
28

 2017, 
Portugal 

RCT 
 
“We compared the 
efficacy and safety 
of trigonal injections 
of 
onabotulinumtoxinA 
and saline in 
patients with 
b ladder pain 
syndrome/interstitial 
cystitis” (p 1) 

OnabotA 100U (10 
patients) 
 
Placebo (9 patients) 

Patients with 
BPS/IC 

Change from baseline: 
Pain intensity at week 12 
 
OLS scores, micturition frequency, 
quality of life at week 4, 8 and 12, and 
the treatment benefit scale at week 12  
 
OLS Symptom score: from 0 to 5, with 
higher score indicating more symptoms 
 
OLS Problem score: from 0 to 4, with 
higher score indicating more problems 
 
Quality of life measured by I-PSS 
(International Prostate Symptom Score) 
with score from 0 to 6, with higher score 
indicating more symptoms 
 
Adverse events (urinary tract infection) 

Chuang,
29

 2017, 
Taiwan 

RCT 
 
“We assessed 
lipotoxin 
(intravesical 
instillation of 
liposomal 
formulated 
botulinum toxin A) 
to treat refractory 
interstitial 
cystitis/b ladder pain 
syndrome.”(p 376) 

OnabotA 200 U+80 
mg sphingomyelin 
(31 patients) 
 
OnabotA 200 U in 
normal saline (28 
patients)  
 
Normal saline alone 
(placebo) (31 
patients) 

Patients with 
BPS/IC 

Change from baseline: 
OLS scores, ICSI, ICPI at 4 weeks 
 
Average changes in a 3-day voiding 
diary, VAS for pain, global response 
assessment of patient satisfaction 
 
VAS score: from 1 to 10, with higher 
score indicating higher pain intensity  
 
ICPI score: from 0 to 4, with higher score 
indicating more problems 
 
ICSI score: from 0 to 5, with higher score 
indicating more problems 
 

BPS/IC = bladder pain syndrome/interstitial cystitis; DMSO = dimethyl sulfoxide; ICPI = Interstitial Cystitis Problem Index; ICSI = Interstitial Cystitis 

Symptom Index; OAB = overactive bladder; OLS – O’Leary-Sant symptoms and problems scores; onabotA = onabotulinumtoxin A; RCT = 

randomized controlled trial; VAS = 0-10 Visual Analog Scale.  
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Table 4: Characteristics of Included Cost Studies 

First Author, 
Year, Country 

Study 
Objectives 

Intervention 
Comparators 

Patients Main Study Outcomes 

Visco,
30

 2016, US “To compare the 
cost-effectiveness 
of Botox and 
anticholinergic (AC) 
medications for the 
management of 

urgency urinary 

incontinence (UUI)” 

(p 1) 

OnabotA 100U plus 
placebo 
 
Anticholinergics 
(solifenacin 5 mg, 
with the option to 
increase to 
solifenacin 10 mg 
at 2 months or be 
changed to 
trospium XR 60 mg 
at 4 months if 
symptom control 
remained 
inadequate) plus 
placebo 

Patients with 
idiopathic UUI (all 
had OAB) 

Costs per patient over the first 6 
months(including indirect cost such as 
productivity losses associated with 
incontinence) 
 
QALY (economic model with a 9-month 
time horizon without discount)  
 
All costs were estimated in 2012 U.S. 
dollars 
 
 

 
 

Ruff,
31

 2016, 
France, Spain, UK, 
Germany, Italy 

“An economic 
model was 
developed to 
assess the budget 
impact associated 
with OAB treatment 
in France, 
Germany, Italy, 
Spain and the UK, 
using 
onabotulinumtoxinA 
alongside best 
supportivecare 
(BSC)” 
(p 1107) 

OnabotA 100U plus 
BSC

a 

 
BSC alone

a 

Patients with OAB Direct costs over 5 years/100,000 patients 
(treatment costs, BSC) 
 
National budget impact (economic model 
with a 5-year time horizon; discount rate 
not reported) 
 
All costs were estimated in 2014 € 
 
 
 
 

Freemantle,
32

 
2016, UK, Italy, 
Germany (for 
England and 
Wales) 

“We developed a 
model to estimate 

the cost-
effectiveness of 
onabotulinumtoxinA 
comparedwith 
BSC” (p 912) 

OnabotA 100U plus 
BSC

a 

 
BSC

a
 alone 

Patients with OAB Direct costs over 10 years per patient 
(treatment costs, BSC) 
 
QALY, ICER (Markov model with a 10-
year time horizon with 3.5 % annual 
discount rate) 
 
All costs were estimated in 2012 € 

 
 

 

BSC = best supportive care; OAB = overactive bladder; QALY= quality-adjust life-years; UUI = urgency urinary incontinence. 
a 
“Best supportiv e care” def ined as incontinence pads and/or anticholinergic use and/or clean intermittent catheterization.

31,32
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Table 5: Characteristics of Included Guidelines 

Group, Year Scope Population Evidence Grading System 

Corcos,
33

 2017, 
CUA 

Guidelines on the 
treatment of 
patients with OAB 

Adults with OAB A comprehensive 
review of OAB 
studies was 
performed 
using PubMed, 
MEDLINE, and the 
Cochrane Library 
databases 

Modified Oxford Centre for Evidence-
Based Medicine grading system  
Strengths of evidence 
Level 1: SR of RCTs 
Level 2: SR of cohort studies 
Level 3: SR of case-control studies 
Level 4:  Case series 
Level 5: Expert opinion 
 
Grades of recommendation: A to D 

Gormley,
34

 2014, 
AUA, SUFU 

Guidelines on the 
treatment of 
patients with OAB 

Adults with OAB “the systematic 
review and data 
extraction 
conducted as part 
of the Agency for 
Healthcare 
Research and 
Quality (AHRQ) 
Evidence 
Report/Technology 
Assessment 
Number 187 titled 
Treatment of 
Overactive Bladder 
in Women (2009).1 
That report 
searched PubMed, 
MEDLINE, 
EMBASE, and 
CINAHL for 
English-language 
studies published 
from January 1966 
to October 2008 
relevant to OAB” (p 
1) 

“When sufficient evidence existed, the 
body of evidence for a particular 
treatment was assigned a strength rating 
of A (high), B (moderate) or C (low)” (p 1) 
 
AUA nomenclature for recommendations 
based on evidence quality and level of 
certainty: 
“Standard: Directive statement that an 
action should (benefits outweigh 
risks/burdens) or should not 
(risks/burdens outweigh benefits) be 
taken based on Grade A (high quality; 
high certainty) or B (moderate quality; 
moderate certainty) evidence 
Recommendation: Directive statement 
that an action should (benefits outweigh 
risks/burdens) or should not 
(risks/burdens outweigh benefits) be 
taken based on Grade C (low quality; low 
certainty) evidence 
Option: Non-directive statement that 
leaves the decision regarding an action 
up to the individual clinician and patient 
because the balance between benefits 
and risks/burdens appears equal or 
appears uncertain based on Grade A 
(high quality; high certainty), B (moderate 
quality; moderate certainty), or C (low 
quality; low certainty) evidence” (p 5) 

Cox,
35

 2016, CUA Guidelines on the 
treatment of 
patients with BPS 
or IC 

Adults with BPS/IC “The following 
guidelines were 
based on 
MEDLINE and 
PUBMED searches 
of English 
language literature, 
in addition to 
consensus 
conference 
proceedings”  (p 
e136) 

Modified Oxford Centre for Evidence-
Based Medicine grading system 
Strengths of evidence 
Level 1: SR of RCTs 
Level 2: SR of cohort studies  
Level 3: SR of case-control studies 
Level 4:  Case series 
Level 5: Expert opinion 
 
Grades of recommendation: A to D 
 
Recommendations also described as 



 

 
SUMMARY WITH CRITICAL APPRAISAL Intrav esical Botox f or Non-Neurogenic Bladder 21 

Table 5: Characteristics of Included Guidelines 

Group, Year Scope Population Evidence Grading System 

“recommended”, “option”, “not 
recommended”; additional details not 
provided 

Hanno,
36

 2014, 
AUA 

Guidelines on the 
treatment of 
patients with BPS 
or IC 

Adults with BPS/IC “A systematic 
review of the 
literature using the 
MEDLINE® 
database (search 

dates 1/1/83-
7/22/09) was 
conducted to 
identify peer-
reviewed 
publications 
relevant to the 
diagnosis and 
treatment of 

IC/BPS” (p 1) 

“When sufficient evidence existed, the 
body of evidence for a particular 
treatment was assigned a strength rating 
of A (high), B (moderate), or C (low)” (p 1) 
 
AUA nomenclature for recommendations 
based on evidence quality and level of 
certainty: 
“Standard: Directive statement that an 
action should (benefits outweigh 
risks/burdens) or should not 
(risks/burdens outweigh benefits) be 
taken based on Grade A (high quality; 
high certainty) or B (moderate quality; 
moderate certainty) evidence 
Recommendation: Directive statement 
that an action should (benefits outweigh 
risks/burdens) or should not 
(risks/burdens outweigh benefits) be 
taken based on Grade C (low quality; low 
certainty) evidence 
Option: Non-directive statement that 
leaves the decision regarding an action 
up to the individual clinician and patient 
because the balance between benefits 
and risks/burdens appears equal or 
appears uncertain based on Grade A 
(high quality; high certainty), B (moderate 
quality; moderate certainty), or C (low 
quality; low certainty) evidence” (p 5) 

AUA = American Urological Association; BPS = bladder pain syndrome’ CUA = Canadian Urological Association; IC = interstitial cystitis; OAB= 

overactive bladder; SUFU = Society of Urodynamics, Female Pelvic Medicine & Urogenital Reconstruction.  
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Appendix 3: Critical Appraisal of Included Publications 

Table 6: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR II19 

Strengths Limitations 

Lopez
23

 

 a priori design provided 
 independent studies selection and data extraction 

procedure in place 

 comprehensive literature search performed 
 list of included studies, studies characteristics provided 

 quality assessment of included studies provided and used in 

formulating conclusions 

 conflict of interest stated 

 assessment of publication bias not performed 

 list of excluded studies not provided 

 heterogeneity across trials in outcomes reporting (different 

measures of central tendency) 

Drake
24

 

 a priori design provided 

 independent studies selection and data extraction 
procedure in place 

 comprehensive literature search performed 

 list of included studies, studies characteristics provided 
 quality assessment of included studies provided and used in 

formulating conclusions 

 conflict of interest stated 

 indirect comparison (network meta-analysis) 

 assessment of publication bias not performed 

 list of excluded studies not provided 

 heterogeneity across trials in outcomes reporting (different 

measures of central tendency) 

 not reporting adverse events  

Sun
25

 

 a priori design provided 
 independent studies selection and data extraction 

procedure in place 

 comprehensive literature search performed 
 list of included studies, studies characteristics provided 

 quality assessment of included studies provided and used in 

formulating conclusions 

 assessment of publication bias performed 

 conflict of interest stated 

 list of excluded studies not provided 

 heterogeneity across trials in outcomes reporting (different 

measures of central tendency), interventions (liposomal 

instillation, detrusor injection) 

Wang
26

 2016 

 a priori design provided 
 independent studies selection and data extraction 

procedure in place 

 comprehensive literature search performed 
 list of included studies, studies characteristics provided 

 quality assessment of included studies provided and used in 

formulating conclusions 

 assessment of publication bias performed 

 conflict of interest stated 

 list of excluded studies not provided 

 heterogeneity across trials in outcomes reporting (different 

measures of central tendency), BTX-A doses 

BTX-A = botulinum toxin A  
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Table 7: Strengths and Limitations of Clinical Trials using Downs and Black20 

Strengths Limitations 

Krhut
27

 

 randomized controlled trial 

 patient and assessor blinded to patient treatment 
assignment.   

 hypothesis clearly described 

 method of selection from source population and 
representation described  

 loss to follow-up reported  

 main outcomes, interventions, patient characteristics, and 
main findings clearly described 

 estimates of random variability and actual probability values 
provided 

 study did not perform power calculation to detect a clinically 
important effect 

Pinto
28

 

 randomized controlled trial 

 patient and assessor blinded to patient treatment 
assignment.   

 hypothesis clearly described 

 method of selection from source population and 
representation described  

 loss to follow-up reported  

 main outcomes, interventions, patient characteristics, and 
main findings clearly described 

 estimates of random variability and actual probability values 
provided 

 study did not perform power calculation to detect a clinically 
important effect 

Chuang
29

 

 randomized controlled trial 
 patient and assessor blinded to patient treatment 

assignment 

 power calculation performed 
 hypothesis clearly described 

 method of selection from source population and 
representation described  

 loss to follow-up reported  

 main outcomes, interventions, patient characteristics, and 
main findings clearly described 

 estimates of random variability and actual probability values 
provided 

 lack of experiment with sphingomyelin alone (liposome) to 
serve as a control arm to the intervention arm onabotA + 
sphingomyelin 
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Table 8: Strengths and Limitations of Economic Studies using Drummond21 

Strengths Limitations 

Visco
30

 

 the economic evaluation is likely to be usable (a well -
defined question posed in an answerable form; a 
comprehensive description of the competing alternatives 
given; evidence for the programme’s effectiveness 
established) 

 outcomes and costs assessed and compared appropriately 
(all the important and relevant outcomes and costs for 
each alternative identified; outcomes and costs measured 
accurately in appropriate units prior to evaluation; 
outcomes and costs valued credibly; outcomes and costs 
adjusted for different times at which they occurred) 

 a sensitivity analysis performed 

 the presentation and discussion of study results include all 
issues of concern to users  

 an incremental analysis of the outcomes and costs of 
alternatives not performed 

 the assumption that Botox costs remain constant until the 
need for reinjection at 9 months does not reflect additional 
costs that may occur prior to the need for reinjection 

 the generalizability of the results is  limited to the US Health 
System 

 

Ruff
31

 

 the economic evaluation is likely to be usable (a well -
defined question posed in an answerable form; a 
comprehensive description of the competing alternatives 
given; evidence for the programme’s effectiveness 
established) 

 outcomes and costs assessed and compared appropriately 
(all the important and relevant outcomes and costs for 
each alternative identified; outcomes and costs measured 
accurately in appropriate units prior to evaluation; 
outcomes and costs valued credibly; outcomes and costs 
adjusted for different times at which they occurred) 

 a sensitivity analysis performed 
 the presentation and discussion of study results include all 

issues of concern to users  

 an incremental analysis of the outcomes and costs of 
alternatives not performed 

 indirect costs were not considered 
 QALY not calculated 

 the generalizability of the results is  limited to the specific 
countries in Europe Health System 

 

Freemantle
32

 

 the economic evaluation is likely to be usable (a well -
defined question posed in an answerable form; a 
comprehensive description of the competing alternatives 
given; evidence for the programme’s effectiveness 
established) 

 outcomes and costs assessed and compared appropriately 
(all the important and relevant outcomes and costs for 
each alternative identified; outcomes and costs measured 
accurately in appropriate units prior to evaluation; 
outcomes and costs valued credibly; outcomes and costs 
adjusted for different times at which they occurred) 

 incremental analysis of the outcomes and costs of 
alternatives performed 

 sensitivity analysis performed 

 the presentation and discussion of study results include all 
issues of concern to users  

 indirect costs were not considered 

 the generalizability of the results is  limited to the specific 
countries in Europe Health System 
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Table 9: Strengths and Limitations of Guidelines using AGREE II22 

Strengths Limitations 

Corcos
33

 

 scope and purpose of the guidelines are clear 
 the recommendations are specific and unambiguous 

 the method for searching for and selecting the evidence 
are clear 

 methods used for formulating the recommendations are 
clearly described 

 health benefits, side effects and risks were stated in the 
recommendations 

 procedure for updating the guidelines provided 

 target users of the guideline are clearly defined 

 unclear whether the guideline was piloted among target 
users 

 unclear whether patients’ views and preferences were 
sought 

 potential cost implications of applying the 
recommendation not included 
 
 

Gormley
34

 

 scope and purpose of the guidelines are clear 

 the recommendations are specific and unambiguous 
 the method for searching for and selecting the evidence 

are clear 

 methods used for formulating the recommendations are 
clearly described 

 health benefits, side effects and risks were stated in the 
recommendations 

 procedure for updating the guidelines provided 
 target users of the guideline are clearly defined 

 unclear whether the guideline was piloted among target 
users 

 unclear whether patients’ views and preferences were 
sought 

 potential cost implications of applying the 
recommendation not included 
 
 

Cox
35

 

 scope and purpose of the guidelines are clear 
 the recommendations are specific and unambiguous 

 the method for searching for and selecting the evidence 
are clear 

 methods used for formulating the recommendations are 
clearly described 

 health benefits, side effects and risks were stated in the 
recommendations 

 procedure for updating the guidelines provided 

 target users of the guideline are clearly defined 

 unclear whether the guideline was piloted among target 
users 

 unclear whether patients’ views and preferences were 
sought 

 potential cost implications of applying the 
recommendation not included 
 
 

Hanno
36

 

 scope and purpose of the guidelines are clear 

 the recommendations are specific and unambiguous 
 the method for searching for and selecting the evidence 

are clear 

 methods used for formulating the recommendations are 
clearly described 

 health benefits, side effects and risks were stated in the 
recommendations 

 procedure for updating the guidelines provided 
 target users of the guideline are clearly defined 

 unclear whether the guideline was piloted among target 
users 

 unclear whether patients’ views and preferences were 
sought 

 potential cost implications of applying the 
recommendation not included 
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Appendix 4: Main Study Findings and Author’s Conclusions 

Table 10: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

OVERACTIVE BLADDER 

Lopez
23

 (Systematic Review) 

OnabotA 100U, compared to placebo 
Efficacy 
Number of episodes of urge incontinence/day(pooled estimate 
from 4 RCTs) 
MD = -0.80 (95% CI -3.28, 1.68) P = 0.53 
 
Number of urgency episodes/day(pooled estimate from 3 RCTs) 
MD = -1.26 (95% CI -2.40, -0.13)P = 0.03 
 
Urinary frequency/day(pooled estimate from 4 RCTs) 
WMD = -0.56 (95% CI -1.77, 0.65)P not reported 
 
Safety 
Urinary retention (pooled estimate from 6 RCTs) 
RR = 11.49 (95% CI 4.6, 28.70) P = 0.00001 
For onabotA 200U (pooled estimate from 4 RCTs) 
RR = 5.52 (95% CI 2.54, 12.01) P = 0.0001 
There is no statistically significant difference between toxin of 
various doses 
 
Urinary tract infection (pooled estimate from 6 RCTs) 
RR = 2.73 (95% CI 1.98, 3.78) P< 0.00001 
There is no statistically significant difference between toxin of 
various doses 
 
There is no data reported on comparison between onabotA and 
anticholinergics 

“Intravesical injections of OnabotulinumtoxinA compared with 
placebo showed a statistically significant improvement in the 
treatment of overactive b ladder. Adverse events were more 

frequent among patients treated with OnabotulinumtoxinA” (p 

53) 

Drake
24

 (Systematic Review) 

Efficacy: Comparison of onabotA 100U, anticholinergics at 
different doses (solifenacin, oxybutynin, fesoterodine, 
trospium, darifenacin, propiverine, tolterodine), mirabegron 
vs placebo 
 
Number of episodes of urge incontinence, Number of urgency 
episodes/day , urinary frequency/day   
All drugs treatments are statistically more efficacious than 
placebo in reducing number of urge incontinence episodes, 
urgency episodes, and micturition frequency.  
After 12 weeks of treatment, patients receiving onabotA 100U 
have, on average, the greatest reductions in urinary 
incontinence, urgency, and micturition compared with placebo: 
reductions of 1.55 UIE more per day (95% CI 1.10–2.01), 2.01 

“The results indicate that, after 12 weeks, onabotulinumtoxinA 
100 U provides greater relief of OAB symptoms compared 
with most other licensed doses of other pharmacotherapies in 

the network” (p 1) 
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Table 10: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

urgency episodes more per day (95% CI 1.48–2.54), and 1.37 
micturitions more per day(95% CI 1.03–1.70) 
Patients receiving onabotA 100U have the highest odds of 
achieving reduction of 100% and ≥50% in the number of 
UIE/day, urgency episodes/day and micturition frequency 
compared to placebo 
 
Comparison of onabotA 100U to anticholinergics at different 
doses (solifenacin, oxybutynin, fesoterodine, trospium, 
darifenacin, propiverine, tolterodine) and mirabegron 
 
Number of episodes of urge incontinence, Number of urgency 
episodes/day , urinary frequency/day   
Treatment with onabotA (100U) resulted in greater mean 
reductions in UIE and urgency episodes compared with all of the 
other licensed pharmacotherapies included in the network.  
For micturition frequency, onabotA 100U was 
superior to most of the licensed oral treatments (there was 
no statistically significant difference between onabotA 100U and 
solifenacin10 mg once daily (QD) and oxybutynin controlled-
release10 mg QD) 
Treatment with onabotA (100U) gave the highest odds of 100% 
and ≥50% decreases in UIE/day compared to other drugs. 
 

Sun
25

 (Systematic Review) 

OnabotA 50U, 100U, 150U, 200U, 300U 
Efficacy: Change from baseline per day, compared to 
placebo(MD, 95% CI) 
 
Micturition (data from 2 trials): 1.47 (1.14, 1.80) 
 
Urgency (data from 2 trials): 2.06 (1.60, 1.80) 
 
Urinary incontinence (data from 1 trial): 1.92 (1.39, 2.45) 
 
Urgency urinary incontinence (data from 1 trial): 1.98 (1.47, 
2.49) 
 
Nocturia (data from 2 trials): 0.25 (0.11, 0.38) 
 
Pooled estimate: 0.68 (0.57, 0.80) 
 
Safety: Change from baseline per day, compared to 
placebo(RR, 95% CI) 
 
UTI (data from 2 trials): 0.49 (0.29, 0.84) 
 
Dysuria (data from 2 trials): 0.70 (0.47, 1.03) 
 
 

“Compared with the placebo, onabotulinumtoxinAhad 
significantly and clinically relevant reductions in overactive 

b ladder symptoms, but it also leaded to more side effects” (p 

1779) 
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Table 10: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

Krhut
27

 (RCT) 

Group A: placebo; group B: TC-3 gel + onabotA; group C: TC-3 gel + onabotA + DMSO; group D: DMSO.  
 

Differences in all parameters between the 4 groups are not statistically significant 

Three day voiding diary 

 
Group A Group B Group C Group D 

Average voiding vol (ml) 

 
No. of urgency grade 3 
episodes/72 h 
 

No. of urgency grade 4 
episodes/72 h 
 
No. of leakage 

episodes/72 h 
 
No. of nocturia 

episodes/72 h 

33.45 ± 46.12 

 
–0.18 ± 14.84 

 
 
0.55 ± 2.62 
 

 
0.55 ± 2.88 
 

 
–0.09 ± 1.97 

–11.11 ± 21.40 

 
–2.56 ± 7.07  

 
 
–3.33 ± 4.18  
 
 

1.56 ± 10.11 
 
 
–0.33 ± 2.18  

 

7.80 ± 36.64  

 
–1.30 ± 5.36 
 
 

2.40 ± 5.36  
 
 
2.50 ± 6.43  

 
 
–0.50 ± 1.84 
 

21.67 ± 67.99 

 
–4.00 ± 5.27 
 
 

0.78 ± 1.30 
 
 
0.89 ± 1.76 

 

 
–1.44 ± 3.84  

 

OAB-q 
Total score 

–17.36 ± 17.47 –19.00 ± 17.64  –6.80 ± 16.75 –13.11 ± 10.56 

PPBC 

Total score 
–0.45 ± 0.93 –0.67 ± 0.71  –0.30 ± 0.95 –0.33 ± 0.71 

“The results indicate 

that intravesical 
instillation of 
OnabotA, 
embedded in TC-3 
gel, could become 

an alternative to 
intramural injection 
for a well-selected 
subgroup of 
patients” (p 200) 

Visco
30

 (Economic Evaluation) 

Over the first 6 months 
 
Cumulative mean direct costs  
$1,339 for the AC group 
$1,266 for the Botox group  
 
Cumulative mean indirect costs over the first 6 
months(productivity losses associated with incontinence, such 
as work loss days and reduced productivity at work and home) 
$150 for the AC group 
$106 for the Botox group  
 
Direct cost per month through 9 months  
AC $305 
Botox $207 
 
Average cost per QALY gained 
AC $58,098 
Botox $64,262 

“Botox and AC medications have similar costs and effectiveness 

in the first 6 months of UUI treatment. If costs and outcomes are 
considered through 9 months, Botox may have significantly 

lower costs but similar UUI symptom control as AC” (p 2) 

Ruff
31

 (Economic Evaluation) 

Over 5 years (direct costs) 
 
Per 100,000 patients  in each country, the use of onabotA 
(instead of BSC alone) resulted in  
 

“In three of five countries investigated, the use of 
onabotulinumtoxinA, in addition to BSC, was shown to result in 
healthcare budget cost savings over 5 years. Scenario analyses 
showed increased costs in Germany and France were largely 
attributable to the treatment setting rather than 
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Table 10: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

Cost savings  
Italy: €97,200 
Spain: €71,580 
UK: €19,710   
 
Cost increases 
France: €23,840 
Germany: €284,760, largely due to day-case and inpatient 
administration, respectively. 
 
National budget (projecting results to the population of 
individuals aged 18 years and above) 
 
Cost savings  
UK: €9,924,790 
Spain: €27,458,290 
Italy: €48,270,760 
 
Cost increases 
France: €12,160,020 
Germany: €196,086,530  
 
Anticholinergic treatment and incontinence pads were the 
largest contributors to overall spending on OAB management 
when onabotA use was not increased. 

onabotulinumtoxinA acquisition costs” (p 1107) 

Freemantle
32

 (Economic Evaluation) 

Over 10 years (direct costs) 
 
The total discounted cost per patient  
OnabotA: £10,160 
BSC: £11,572  
 
QALYs: 
OnabotA:0.213 QALYs gained compared to BSC (onabotA 
6.908, BSC: 6.695) 
 
The main cost savings with onabotA were from less downstream 
SNS therapy (-£2188), fewer incontinence pads  
(-£1214) and fewer physician visits (-£858) than with 
BSC 
 
OnabotA was associated with lower costs and greater health 
benefits than BSC in the base case, with probabilistic sensitivity 
analysis indicating an 89 % probability that the ICER would fall 
below £20,000 
 
OnabotA remained dominant over BSC in most scenarios. There 
were two non-dominant scenarios: when SNS was not included 
as a downstream treatment and when the cost of onabotA 
administration was increased to £449 

“In conclusion, onabotulinumtoxinAappears to be a cost-effective 
treatment for overactivebladder compared with BSC alone” (p 
911) 
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Table 10: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

Corcos
33

 (Guidelines) 

“Strong, Level 1 (Grade A) evidence supports intradetrusor 

onabotulinumtoxinA 100U as an effective, safe, and long term 
treatment option for OAB with UUI refractory to 
second-line OAB pharmacotherapies” (p e159) 
 
“Summary and recommendations:  

OnabotulinumtoxinA (100U) may be offered as long-term 
therapy to carefully selected patients with symptoms of 
frequency, urgency, and urgency incontinence who have had an 
inadequate response to or are intolerant of OAB 
pharmacotherapy(Evidence strength Grade A). Patients 
considering onabotulinumtoxinA must be carefully counselled 
regarding the need for close follow up, the possib le need for 
catheterization (indwelling or CIC – clean intermittent 
catheterization), and likelihood of repeat injections to maintain 
symptom improvement”(p e160, 161) 
 
Level 1 (Grade A) evidence: from SR of RCTs with 
homogeneity. High strength of evidence.  

Not applicable 

Gormley
34

 (Guidelines) 

“Guideline Statement 17  
Clinicians may offer intradetrusor onabotulinumtoxinA (100U) as 
third-line treatment in the carefully-selected and thoroughly-
counseled patient who has been refractory to first- and second-
line OAB treatments. The patient must be able and willing to 
return for frequent post-void residual evaluation and able and 
willing to perform self-catheterization if necessary. Standard.  
 (Evidence strength – Grade B; Benefits outweigh 
risks/burdens)” (p 23) 
B: moderate strength of evidence 

Not applicable 

BLADDER PAIN SYNDROME/INTERSTITIAL CYSTITIS 

Wang
26

 (Systematic Review) 

BTX-A (100U to 500U) compared to control (placebo) 

 
Efficacy 
Reduction in: 
Pelvic pain  
WMD –1.73; 95% CI –3.16 to –0.29; P=0.02 
 
Interstitial Cystitis Problem Index (ICPI) scores  
WMD –1.25; 95% CI –2.20 to –0.30; P=0.01) 
 
Interstitial Cystitis Symptom Index (ICSI) scores  
WMD –1.16; 95% CI –2.22 to –0.11; P=0.03 
 
Improvement in daytime frequency of urination  
WMD –2.36; 95% CI –4.23 to –0.49; P=0.01 

“Intravesical BTX-A injections might offer significant 
improvement in b ladder pain symptoms, daytime urination 
frequency”(p 3257) 
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Table 10: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

 
Safety 
Dysuria  
RR 4.88; 95% CI 0.82, 28.86; P= 0.08 
 
UTI  
RR 1.95; 95% CI 0.76, 4.99) P= 0.17 

Pinto
28

 (RCT) 

OnabotA 100U, compared to placebo 

 
Reduction in: 
Pelvic pain 
(mean ± SD -3.8 + 2.5 vs -1.6 + 2.1, P<0.05) 
 
The proportion of patients who achieved a 50% or greater 
reduction in the pain VAS: 60% for onabotA vs 22% for placebo.  
 
OnabotA significantly improved OLS, quality of life, voiding 
frequency over placebo at weeks 4, 8 and 12.  
 
Adverse events: 
Urinary tract infections in 3 patients who received onabotA vs 2 
who received saline.  

“OnabotulinumtoxinA 100U caused significant and clinically 
relevant improvements in b ladder pain and quality of life in 
patients with b ladder pain syndrome/interstitial cystitis refractor 

to common therapy. It was also well tolerated” (p 1) 

Chuang
29

 (RCT) 

Lipotoxin (onaBot A 200U+80 mg sphingomyelin), compared to 
baseline 
Lipotoxin instillation was associated with a statistically significant 
decrease (mean ± SD) in: 
OLS7.38 ± 8.75 
ICSI 4.00 ± 4.28 
ICPI 3.35 ±5.11 
VAS pain scale 1.64 ± 2.52 
 
An increase in the global response assessment 1.35 ±1.28 
 
No difference in improvement among the 3 groups. No 
significant adverse events were found in any group. 

“Lipotoxin failed to demonstrate a positive proof of concept 
compared to onabotulinumtoxinA or placebo. However, a single 
intravesical instillation of lipotoxin was associated with 
decreased interstitial cystitis/b ladder pain syndrome symptoms 
compared to baseline in patients with moderate to severe 

interstitial cystitis/b ladder pain syndrome”(p 377) 

Cox
35

 (Guidelines) 

Botulinum toxin A (OPTION, Grade C): 
“Guideline: Based on consistent Level 3 evidence, the use of 
intravesical BTX-A is an option for the treatment of IC/BPS in 
patients refractory to other treatments. Repeat injections are 
safe. Therapy is costly and may not be widely availab le at all 
centres. Patients must be counselled on potential side effects, 
particularly the possib ility of urinary retention and need to 
catheterize” (p e148) 
 
Level 3 (Grade C) evidence: Case-series (and poor quality 

Not applicable 
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Table 10: Summary of Findings of Included Studies 

Main Study Findings Author’s Conclusion 

cohort and case control studies) Low strength of evidence 

Hanno
36

 (Guidelines) 

 “Intradetrusor botulinum toxin A (BTX-A) may be administered if 
other treatments have not provided adequate symptom control 
and quality of life or if the clinician and patient agree that 
symptoms require this approach. Patients must be willing to 
accept the possib ility that post-treatment intermittent self- 

catheterization may be necessary. Option (Evidence Strength- 
C)” (p 3) 
C: low strength of evidence 

Not applicable 

95% CI = 95% confidence interval; AC = anticholinergics; BD = tw o times per day; BTX-A = botulinum toxin A; DMSO = dimethyl sulfoxide;ER = 

extended release; IR = immediate release; MD = mean difference; OLS = O’leary-Sant symtoms and problems scores; onabotA = onabotulinum 

toxin A; QD = once per day; SNS = sacral nerve stimulation; RCT = randomized controlled trial; RR = relative risk; TID = three times per day; UIE= 

urge incontinence episodes; UUI = urgency urinary incontinence; VAS = 0-10 Visual Analog Scale; WMD = w eighted mean difference. 

 

 


