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Efficacy of overactive neurogenic bladder treatment:
A systematic review of randomized controlled trials
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PICO TABLES

MIRABECRON
Author Population Intervention & Jutcame
Comparison
Cho 2020 Parkinsonism Wirabegran JABEE spomes lower after mirabegron
patients with M=-53 JABES spores decreased after placebo although significantly highar than
overective mitabegon
biagder (AB) Macebo Postvoid resigual urine volume mild incraesa to 64 ml in the mirbagmon
4=59 group compered to the placebo group
B owaeks Adverse events in 32.3% of placebo group anc in 24.1%)
of mirabegron graup
Acube wrinary retention accarred in 8 single casa
Latisfectian guestionnaires no significant differences between tha two
groups
Hrhit 2017 MED in patients | Misbegdnon Mirabegdron
with 5CI anc Y=32 Increased woluma at the first detrusor contrection (p = 0.00047)
ME Increased bladoer compliance (p = D.0041)
Maceoo reduced urine beskage {p = 0U0566)
4=34 Mot significant incraase in cystomeatic capacity {p = 0.061)
4 whs Maceno
Significant changes n all the patiant-repeted owtcomes, slthough bess
than mirgbagran group
Tha inczdence of drug-related adverse events was 3.13%
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Movzes Patients with PD | Mimbegron JABSS
2021 N=53 O#AB-g 5F [overactive blacder questonnaing shart form)
zignificantly improvad in tha micsbagron group
Placedo
Y=d2 Mumber of mictuitions, wgency apiscdes, incontinanca apispdes/
24 hand nocturie epispdes) night decreesec
12 weeks Increase of wolume voidec) micturtion (ml}
Adverse events mild in the twa groups
Ray 2017 PO petients with | Mirmbegron Onily tolerbility
JAB Placedo 2 sdvemse events: diarhee and hallucinations
N=22
Welk 2018 32 patients Wirabegran WMCT mo significant difference between mirsbegnon and placebo
WETE MN=1& {MER vz PBP 305 vs 360 ml p = 0.20)
rendomized: 16 Violume at first newogenic detrusor oweractraty (NDO) no significant
{10 E5CI and & Maceho difference (67 vz 137 mL, p = 0.14)
M5} to placebo | M=18 Peak pressure of NDO (&0 vs 82 cmH20, p = 0.25)
and 15 {8 SCI Pag weights or woiding diary perameters no significant differenca
ard 7 M5} 10 whks
patients (o Total neurogenic bledder symptom score {28 vz 34, p = 0.04T)
mirabegnon

Cho SY, Jeong S], Lee S, et al. Mirabegron for treatment of overactive bladder symptoms in patients with Parkinson's disease: A double-blind,
randomized placebo-controlled trial (Parkinson's Disease Overactive bladder Mirabegron, PaDoMi Study). Neurourol Urodyn. 2021; 40:286-
294.

Krhut ], Borovicka V, Bilkova K, et al. Mirabegron in the treatment of neurogenic detrusor overactivity due to spinal cord injury and multiple
sclerosis International Journal of Urology. 2017; 24 (Suppl 1):18-19.

Moussa M, Chakra MA, Dabboucy B, et al. The safety and effectiveness of mirabegron in Parkinson's disease patients with overactive bladder:
a randomized controlled trial. Scand J Urol. 2022; 56:66-72.

Ray S, Burdick D, Griffith A, Agarwal P Preliminary report on the MAESTRO study: A pilot study of mirabegron and behavioral modification
including pelvic floor exercise for overactive bladder in Parkinson's disease Movement Disorders. 2017; 32:Suppl 2):945-946.

Welk B, Hickling D, McKibbon M, et al. A pilot randomized-controlled trial of the urodynamic efficacy of mirabegron for patients with neuro-
genic lower urinary tract dysfunction. Neurourol Urodyn. 2018; 37:2810-2817.
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ANTICHOLINERGICE
Amamrcn Neuroganic Duyiutynin Masmum cystometric capacity {MCC)
2017 detrusor 15 mg EOL10 significantly improved change fram baseline v FRO
averactivity M=d 7 {p=0.001)
(M0} due to Laol#anacn Bladder volume at fiest contraction ana 8t first beak Detnisor pressune
multipéa S mg at first leak
=clarosis {ME) Y=dB SO0 imiprovan
ar spinal carg Lalifanacin Patrent parcaption of bladder condition
injury (SCI) 10 mg S0 improvad vs FEO (p < 0.041)
N=51 Quality of fifie (Qol)
placedn M=41 S0L10 improvac vs FRO
4 weeks
Diry mowth:
PEO 4.4 [22.5)
Laolifanacing 4.2 [23.5)
Saolifanacin10 10.4 [29.3)
Owybutynin 3B.7 (39.6)
Other VAS scores [Constipation Blumec vision Fatigue Mamony and
atiention} no significant ciffarence
Fader 2007 Indiviguals with Intravesical Bladder capacity
multipie sclerosis. | atropine ATR ws EY (T9.6+/-89.6 w5 5.5+ 7-67.2 ml)
{6 mg 4 times
daily) Incontinence events and voicing frequency
vs axybutymin not stetistically ciffarant
immeciate
relags Total side effect and dry mouth scores
zignificantly batter in ATH
5T petients
CICSEOVET
Lackner Sursing home Dalutymin Confuusion Asseszment Mathod [CAM) score from besaline no
2008 resadents with N=28& difference CKY vs P20
mild to sewvera Delinum did not occur in either group
demantia and Placebo Wiid adversa avents
urge urinary N=24 O6Y 3B.5% ws PBO 37.5% (p = 0.84)
incontirencs
Manarini ED patients with Oral tresgivm Az bea=t twao of the following three urocynamic perametars: blacder
2008 neumgenic chlonde at complience 220 mifemH20, meximum cystometric capacity = 250 mi
detrusar siandand dosa and maximum defrsor pressure < 40 cmH20
averactivity af 45 mg/day ADG 58% w3 500 T2% (p 0.23)
{33 15 mg)
{50GE) Dry mouth (ADG 35%, 206 374, which never led to discontinuation
vs adjustabls af treatmant
diose group
D0 or 135 Rates of other acwarse events such s dry skin, dysagia, increased
migday (ADG) heart rate and gestrointestingl disorders were much lower
35 weeks
Schrodar Yeurnganic Intravesical Wammum Dlacder capacity
2016 detrisar ayutynin Intraldy 117 ml {p < 0.002)
averactivity (NDO) | 4N=18 Oralildy 18 mi {p = 0.51)
ammi aeybutynin | Difference Intre v oral {p < GUODBE)
N=17
Adwverse neaction less after intraQ¥Y
wigion {1710 v, 8714}
dastrointestinal tact (B 10 ve. 14/14)
nenvpus system (2710 va 87 14)
skin ant subcatis (1,10 vs. 6714}
Yo serous adverse dnug reactions were reparted
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Stofrer 2007 | Meuroganic Progivering 15 Waimum cystometric capacity {mi)
detrusar mg L.i.d. PRO 198+ /-110 to 308+ /-168
averBCtivity N=T0 O 164+/-B4 tp 208+/125
s Dghutynin
5 mg tid. Waimum detrusor pressura during the filing phase
N=-61 PROP 58.8+/-36.2 1o 3T .B+/-31.6]
21 days QY BB.&+/-34.5 10 43.1+/-20.2

Mo significant oifarencas resultec between trastment groups

Adverse events PROP vs O8Y
63.0% vs T7.8%

dryness of tha mouth
A7.1% vs 67.2%; p - 0.02)

Stokrer 2013 | Meurogeniz Progivering Rafiex valume {ml) increesad
detrusar etenced- Leak point volume increased
averactivity {NDOY | relaasa (ER) Mazimum detrusor pressura decreasar
4=33 significantly in both groups, no significant inegroup differences
immedisie- incordinence rate wes reducac by 14% in the IR and by 39%
relaasa (TR in the ER group, the differenca i significant
N=33

Tragtment-related adversa events manifested in 42 ang 36%: following
proaivering IR and ER

Yongue 2020 | Parkinson diease | Fesotemodine 8® micturitions/ 24 b

N=23 4 mg placaba FES B+ 1.1(8-12)ve 8.6+ 1.1 (7-12) 0078

PEOBGE 2 1.7 (3-11)ws T2 1.2(5-10) < 0.001

4 waeks 4* urinary incontinence

Urgency
FES 1.9: 0B8{1-4)vs 2.3+ 1(1-4)0.078
P20 1.8 £ 0.7 {1-4) vs 1.6 £ 0.8 {0-3) 0.25

Yocturia
FES 0.1 £ 25(0-10) vs 3.1+ 2 {D-10) 0007
PEOZ2T £ 2309 vz 2.3+ 1.7 (0-9) 0.334

Jeslawicz idrapathic Lalifanacine N® micturitions/24 b
2015 Parkinson disease | 5-10mg LOLBTA +2.18vsBOO £ 3,36
N=23 Flaceho PE09.19 £ 346 ws B.94 £ 3.08
12 weeks S*® urinary incontinence

S0L148 £256vs 0302031
PEOLTB 127 ws 161 1140

Urdency
Mocturia

SOLZA4AB £150vs204 2106
PEO1.03 1 04ws 1.TR 20,88

Amarenco G, Sutory M, Zachoval R, et al. Solifenacin is effective and well tolerated in patients with neurogenic detrusor overactivity: Results
from the double-blind, randomized, active- and placebo-controlled SONIC urodynamic study. Neurourol Urodyn. 2017; 36:414-421.

Fader M, Glickman S, Haggar V, et al. Intravesical atropine compared to oral oxybutynin for neurogenic detrusor overactivity: a double-blind,
randomized crossover trial. ] Urol. 2007; 177:208-13.

Lackner TE, Wyman JE McCarthy TC, et al. Randomized, placebo-controlled trial of the cognitive effect, safety, and tolerability of oral extend-
ed-release oxybutynin in cognitively impaired nursing home residents with urge urinary incontinence. ] Am Geriatr Soc. 2008; 56:862-70.
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Menarini M, Del Popolo G, Di Benedetto P, et al. Trospium chloride in patients with neurogenic detrusor overactivity: is dose titration of benefit
to the patients? Int J Clin Pharmacol Ther. 2006; 44:623-32.

Schréder A, Albrecht U, Schnitker ], et al. Efficacy, safety, and tolerability of intravesically administered 0.1% oxybutynin hydrochloride solution
in adult patients with neurogenic bladder: A randomized, prospective, controlled multi-center trial. Neurourol Urodyn. 2016; 35:582-8.

Stéhrer M, Miirtz G, Kramer G, et al. Propiverine compared to oxybutynin in neurogenic detrusor overactivity--results of a randomized, dou-
ble-blind, multicenter clinical study. Eur Urol. 2007; 51:235-42.

Stéhrer M, Murtz G, Kramer G, et al. Efficacy and tolerability of propiverine hydrochloride extended-release compared with immediate-release
in patients with neurogenic detrusor overactivity. Spinal Cord. 2013; 51:419-23.

Yonguc T, Sefik E, Inci I, et al. Randomized, controlled trial of fesoterodine fumarate for overactive bladder in Parkinson's disease. World ] Urol.
2020; 38:2013-20109.

Zesiewicz TA, Evatt M, Vaughan CE et al. Randomized, controlled pilot trial of solifenacin succinate for overactive bladder in Parkinson's dis-
ease. Parkinsonism Relat Disord. 2015; 21:514-20.

COMPARISON OF DRUGS

Narglli 3012 | Suprasecral Oyoutynin + Y* incontinence episodes decreased
zginad cond Traspium Bladder compliance, blacdar capacity and volume vmdad increasad
injury with urge- | chlonde M=5 with bath treatment
incontinenca ¥a

Omyioutynin + ‘Well tolarated
Lalifenacin N=6 | =ide effects wane higher in patients taking cxybutyinin + solifenacin

12 weeks
Sakakibara Dveractive Milnecipran Milinecipran
2007 blacder (BAB) {SNAD, reduced daytime urnany freguency
in neurplogic V3 increesad Dlacder capacity
diseases Panoxeting improved guality of lifa
{EERI)
Buch changes were nat obsanved after pamxeting
Vazudevs History of Darifanacan ICIQ) bledder diary parameters improwed in both arms
2021 carabrovascular | N=30 no difference bebwean groups
accident (CVA) Wirabegron
with stabla N=30 Mo deteripretion in the cognitive function
stetus > 3 3 months MoCA-B score similer between the two ams

manths

Yone of the patients in ether of the arms, developed intolerable aoverse
affacts to discontinue tha treatment

Nardulli R, Losavio E, Ranieri M, et al. Combined antimuscarinics for treatment of neurogenic overactive bladder. Int J Immunopathol
Pharmacol. 2012; 25(1 Suppl):355-41S.

Sakakibara R, Ito T, Uchiyama T, et al. Effects of milnacipran and paroxetine on overactive bladder due to neurologic diseases: a urodynamic
assessment. Urol Int. 2008; 81:335-9.

Vasudeva B Kumar A, Yadav S, et al. Neurological safety and efficacy of darifenacin and mirabegron for the treatment of overactive bladder in
patients with history of cerebrovascular accident: A prospective study. Neurourol Urodyn. 2021; 40:2041-2047.
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Li
CANNABINGIDS
Freaman Patents with Cannabis exdtract | Incontinence episode mies
2008 M5 N=33 3Bv=33 vs 18%
ADetrahydrocann | Significant difference with placabo
abinal {THC) P = 0,005 {Cannabis)
N=B& P < 0.030 [THC)
]
placetn Tha dregd appeared to be wall tolermted
N=81
Dymsynesgia in only teo patients with A9 -THC compared with thrae
ieking placabo
Kaviz 2010 Subjects with Lativee Erdpoints were in favor of Seteeex vs FED
WS and {nabiximok), an - episodes of nocturia (-0.28, p < GL0L0)
averactive andocannabingid | - ovarell bledder conditian (1.6, p < 0,001}
blaoder [JAB) zystam maodulator | - woids/day (L5, p < 0.001)
N=58 - patient’s Glabal Imprassion of Change (p < 0.005)
[ - gaytima voigs (-0.57, p < 0.044])
Macedo
M= Adverse effects
Bowaeks dizziness {17.0% Sativex, 7.4% placabo)
disonentation (6% Satiem vs. 1.5% placabo)
dissociation (6% Satieex vs. 0% placebo)
ather CHS-typa below 5% in the Setwvex group

Freeman RM, Adekanmi O, Waterfield MR, et al. The effect of cannabis on urge incontinence in patients with multiple sclerosis: a multicentre,
randomised placebo-controlled trial (CAMS-LUTS). Int Urogynecol ] Pelvic Floor Dysfunct. 2006; 17:636-41.

Kavia RB, De Ridder D, Constantinescu CS, et al. Randomized controlled trial of Sativex to treat detrusor overactivity in multiple sclerosis. Mult
Scler. 2010; 16:1349-59.
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INTRAVESICAL INSTILLATION
De Seze 19598 | Spinal cord Oma intravasical | Capsaicin
lesizns by MS instillation decreese in 24-h woiing freqguency
{12} ortreuma | 30 mg S3+61whT 238 p=0016)
{B) with urge Capsaizin in decresse in leakages
incontinence 100 mi 30% 30+ 16808 208 (p < 0.000E)
Ethanol =10 iNCTEESE maximum cystomatic capacity
ar 1659 + 68 10 299 £ 96 ml (p < 0.01)
100 mé 30% decresse maxmum detrusor pressura
athanol alone 772241053 = 27 con H20
=10 Yo signifizant changes in the contral group
Side effects [suprapubic pain, sensony urgency, flushes, hematuria,
autonomic hyperredlexia) in 7 subjects of each group
De Spze 20046 | Meuroganiz Capsaizin ina Both groups
detrusar flucidic sofution | decressad dady leakage anc voiding
averaciivity N=1T7 increase in securiy delay
(DO} in SCE of glucid solvent | increasa MCC
and M5 alone imprvemant quality of life
N=1& no improvement in 56
no improvement on 030
Yo significant oifferences Detween groups regarding prevalanca, duretion,
or intensity of side effects, eacept for shor durstion pubkc pain during
instillation mara often reported in CG (58.8%) than in 5G {12.5%)
{p<0.01)
lagzad 2006 | Saif- intravesical Mociceptin pephanin F)
cathetenzation | instillation at uring leakage from 2.18 to 0.94 (p < 0.05)
for newrogenic | the first moming | woiing diary bladder capecity from 171 1o 294
detrusar catheterzation
averaciivity or 10 days Macedo group
inconfinance 1 mg of no significant changes
nocicepting no significant sice effacts
arphanin A
N=0
Vi
zaling N=3

De Seze M, Wiart L, Joseph P-A, et al. Capsaicin and neurogenic detrusor hyperreflexia: A double-blind placebo- controlled study in 20 patients

with spinal cord lesions Neurourology and Urodynamics. 1998; 17:5(513-523) Cited by: 97

de Seze M, Gallien P, Denys B, et al. Intravesical glucidic capsaicin versus glucidic solvent in neurogenic detrusor overactivity: a double blind con-

trolled randomized study. Neurourol Urodyn. 2006; 25:752-7.

Lazzeri M, Calo G, Spinelli M, et al. Daily intravesical instillation of 1 mg nociceptin/orphanin FQ for the control of neurogenic detrusor over-

activity: a multicenter, placebo controlled, randomized exploratory study. | Urol. 2006; 176:2098-102.
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INTRADETRUZOR INFECTION WITH BOTOLINUM TOXIN COMPARED TO PLACERD

ME and wrinary
incontirence {14 or
mare apisides par
weak) resulting from
M3 (227) and SCI
{188

dase of 200 U in N=135

Onabotulinumtboxind
pou
Y=132

Macedn
=140

Chancaiior 2013 | Urinany Ornabotulinumtaxind H)OL Questionnaine totel scone
incontinenca {Ul) {200 U) N=135 OAB-PSTQ
due to neursgenic anabotulinurboxid Fatent Global Aszessmant
detrusar {300 Uy N=132 dreater impravement in both anabotulinumiskind-treated
ar placabe (0.9% safine} | groups
Y=149 {p = 0,001} vs placeba
Cruz 2011 Incortinent patients | Onabotulinumtaxnd Aweak &
with NOIO 200 Uin =92} anabotulinurmbaxind 200 U ard 300 U significantly radwcad Ul
onabotulinurtazind apizades per week compared with placebo
3004
{n=191) placabo WCT, PdetmaxdDC, and |-Q0L &t weak & were significantly
{n= 192} dreater with baoth anafotulinumioxind coses than with plecabo
Patients recaivad 30 {p=0.001)
intragetnesar injections
aypiding the trigone Adverse events: localised undlogic events [uninary tract
infactians and urinary retention, which wene doss refaten in
patrents not using clean intermitient cathetensation at
baseling)
Lignificant increeses in postvoid resicual wene obsened in
patienis not using CIC prios to treatment 12%, 30%, and 42%
aof patients in the placabe, 200-U, and 300-U groups,
respectively, initated CiC posttreatmant
Ded Popolo 2016 | ME patients intradetrasor injections of | Assessmants at week 6 post-trestment
not cathatarizing st | onabotulinurbaxind Onabotulirumbaxind 100U
bazeline 100U {N=66) - reduced L episotes/day
ingdaguasly o - improvad maxmum cystometric capacity -improved
managad placebo (M=T8} maximum detrusor pressure during first iroluntary detruser
byl 3D injections aach of cantraction
artichelinergic imL via cystoscon, Adverse events: urinary tract infection, elevated residual urina
aypiding the trigone voluma, and urngary retention
Denys 2017 Adult patients with | Abobatulinumioeind Both 15 ang 30 injections administration decreased daily [EF
ML urinary {Dyspart1)
incontinanca 15 inta-detrusor Improves significandly urodynamic parametess {masimum
resulting from SCI mjections of Dysport cystmmetric capecity, maximum detnusos pressune and volumsa
ar M5 TE0 U N=15 at first contraction) in the Dysport groups compared with
or placebn N=T placebo (p < 0.05)
30 injections of Cysport
750 U N=17 or placebo
N=7
Efyron 2007 Urinary laekaga due | 31 patients randomized Arweak &
1o spiral core zingle injection of 500U Cystometric capacity significantly higher [p < 0,001}
injury, af botulinum toxin A Lowar meximum detrusor pressure and frequancy of unnany
myelomeningocehs, | [BTE-A; Dysport) takaga (p < 0.01) in the BTX-A group compared to the
trauma gt birth, placedo group
maltipla sclerosis ar placebn Impeoved guality-of-lifa parameters in the BTE-A group
and myalitis of campared to the placebo group
arather cause
Ginsharg 3012 416 petients with Onabotulinumtoxinh ata | Atweak &

diecraasad mean unnary mcontinence

Meximum cystomednc capacity, maximom datnsar pressure
guring the first involuntary detrusor contrection end

Incortinence Quality of Life score significantly improved with
respect to placebo group
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Herschom 2011 N secondary 1o Onabotulinurmbasind Azweak B
Bl or M5 300U Lowar daily frequancy of arinary incontinance episodes for
N-28 anabotulinumboxinA than placebo
ar placebo
N=-29 improved urooynamic and quality of life parametes far
treatment vs placebo
Az 30 intradetrusar sites,
zoanng the trigone Most comman aoverss was winary tract infection
Honds 2021 Japanesa patienis Onabotulinurmtasxind Number of urinary incontinence episcdes per day
with NDP caused by | 200 U greater reducton than placabo
EClar M5 difference betwaen the groups atweek & of 3.02 [85%
anabotulinumtaxind carfidence interval 5.85 ko 0.19).
{N =11}
Gragter improvements in wodynamic essessmants for
piacedo (N = 10 traatment group
Adverse events: hematuria, urnary retentian, urinary bladoer
hemarthiega, sutanomic dvsreflexia and epididymitis.
Wost events ware deemed mild or moderata
Hapnelly 2022 EC ar clinically Aobatulmumioend A weak &
stabie MS injections of abo@alT-A - reducac MOO| episedes per week in both aboBaNT-A groups
with NOO 600 Uin = 162} or BO0 | versus placebe (both p < 0.001)
perarming clean Ugn= 161} or placebo - significantly increesed volume per void and improved LE-
inbarmittent {n = 162} into tha relatad QoL in the aboBoNT-A groups versus placebn
cathetenzation detrusor mussia. - bladder capacity and catrusar pressure significantly impraved
inesdaguataly in aboBoNT-A goups versus placeba
managag with aral Adverse eventscsympiomatic unnarny tract infection
tharapy
Schurch 2005 NED of Botulinum toxin type A Decreased incontnence episodes in the 2 BTGA groups (p =
predominanily SC1 [BTE-A) 0.05) but not = the placebo group
arigin 200U improved wodynamics gnd quality of fife in the BTH-A groups
N=19 Mo sefety concams
300U
N=19
Placedo
N=21
Sehurch 2007 MO of singe dosa of BaNTA FJOL scares increasad significantly with BoNTA 300 U and
predomingntly SCE | (200 Uor 300 U, Botaxl}y | BoNTA 200 U companed with placebo at all tima points
Evaluation of QoL | arigin ar placebe {p = 0.05)
in the same
sarias of Soharch
2005
Susaman 2013 MS or SC Onabotulinumtaxinh A& oand 12 weeks
200 U M=02 HJOL tofal scone
300U N=31 significantly improvad with both anabotulinumtoxing 200 U
Placebo N=- 92 and 300 U varsus plecebo (p < 0.00%)
Improves QAB-PST] in satisfaction varsus placeba
{p = 0,001}

Del Popolo G, Denys B, Keppenne V, et al. Efficacy and safety of onabotulinumtoxina 100u for treatment of urinary incontinence due to neuro-
genic detrusor overactivity in non-catheterising multiple sclerosis patients Neurourology and Urodynamics. 2016; 35 Suppl 3):S53-S54.

Chancellor MB, Patel V, Leng WW, et al. OnabotulinumtoxinA improves quality of life in patients with neurogenic detrusor overactivity.
Neurology. 2013; 81:841-8.

Cruz E Herschorn S, Aliotta B, et al. Efficacy and safety of onabotulinumtoxinA in patients with urinary incontinence due to neurogenic detru-
sor overactivity: a randomised, double-blind, placebo-controlled trial. Eur Urol. 2011; 60:742-50.
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Denys P, Del Popolo G, Amarenco G, et al. Efficacy and safety of two administration modes of an intra-detrusor injection of 750 units dysport®
(abobotulinumtoxinA) in patients suffering from refractory neurogenic detrusor overactivity (NDO): A randomised placebo-controlled phase Ila
study. Neurourol Urodyn. 2017; 36:457-462.

Ehren I, Volz D, Farrelly E, et al. Efficacy and impact of botulinum toxin A on quality of life in patients with neurogenic detrusor overactivity:
a randomised, placebo-controlled, double-blind study. Scand J Urol Nephrol. 2007; 41:335-40.

Ginsberg D, Gousse A, Keppenne V, et al. Phase 3 efficacy and tolerability study of onabotulinumtoxinA for urinary incontinence from neuro-
genic detrusor overactivity. ] Urol. 2012; 187:2131-9.

Herschorn S, Gajewski ], Ethans K, et al. Efficacy of botulinum toxin A injection for neurogenic detrusor overactivity and urinary incontinence:
a randomized, double-blind trial. J Urol. 2011; 185:2229-35.

Honda M, Yokoyama O, Takahashi R, et al. Botulinum toxin injections for Japanese patients with urinary incontinence caused by neurogenic
detrusor overactivity: Clinical evaluation of onabotulinumtoxinA in a randomized, placebo-controlled, double-blind trial with an open-label
extension. Int | Urol. 2021; 28:906-912.

Kennelly M, Cruz E Herschorn S, et al. Efficacy and Safety of AbobotulinumtoxinA in Patients with Neurogenic Detrusor Overactivity
Incontinence Performing Regular Clean Intermittent Catheterization: Pooled Results from Two Phase 3 Randomized Studies (CONTENTI and
CONTENT2) European Urology 2022.

Schurch B, De Seze M, Denys P, et al. Botulinum toxin type A is a safe and effective treatment for neurogenic urinary incontinence: Results of a
single treatment, randomized, placebo controlled 6-month study J Urol. 2005; 174:196-200.

Schurch 2007.
Evaluation of QoL in the same series of Schurch 2005.

Sussman D, Patel V, Del Popolo G, et al. Treatment satisfaction and improvement in health-related quality of life with onabotulinumtoxinA in
patients with urinary incontinence due to neurogenic detrusor overactivity. Neurourol Urodyn. 2013; 32:242-9.
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COMPARISON OF TRIGOME-SNCLUDING AND TRIGONE EXCLUDING BOTOLINUM TOXIN INJECTIONS

Abdei-Maguid 2010 | Rafrectory NDO 300 U botulinury foein-A Detrusor vs combined am at week 8
by SC1 intragetnsar mjections - incantinence decreased by 52.4% ws 80.9% -
snciuding the tigone complete drynass wes achieved in 33.3% vs 66.7%
{detrusar am) N=18 - guality of life scare decreased by 45.76%
ar vs 48.13%
200 U treaetrusar plus | - B6.2% ve 68.4% for maximum cystametric capacity
100 U intratrigonzl {p0.22)
injections (combined - 4 2.3% ve 41.9% for maximum detrusor pressure
arm} N=-18 {p0.21)
Hui 2018 N with 160 U mtredetrusor and A2 12 weaks
incontinence A0 U intretrigonal better improvemeant in tha combined

injections [exparimantal)
=47

ks

200 U 3T-A
intracetnsar mnjections
smciuding the trigone
{tha control group) N=44

mtretigonalintradatnusar group compared with
intradatnear group for

Hjol {p = 0.01)

urinary incontinence episndes (p = 0.01) complete
dryness [p = 0.03)

voiging vofume (p = 002}

Pdetmex {p = 0.04]

VADC {p = 0.02]

duration of first detresar cantraction {p = 0.03)
number of patients with detresor contraction

{p = 0.02)

In beath the groups, no petients developed WUR

COMPARISON OF DIFFERENT DOSE OF BOTULINUM TOXIN INJECTIONS

Grize 2010

Ul resulting from
M0 end were
refractory ba ol
anticholinengicson
claan infesmittent
zalf-cathetensation

Botulinum toxin type A
[BoMNTA)

Intradetrusor injection of

500 U or 750 U of BaNTA
OO U {n =38} 0e TRHO U
{n=238)

Complete continence in 56.4% ant 73.T% patients
recaiving 500 U or 750 U of BoNTA, (p = 0.058)

Yo statistcally significant diffarances in terms of
chinical ard urocynamic vanebles and Jul between
groups

Abdel-Meguid TA. Botulinum toxin-A injections into neurogenic overactive bladder--to include or exclude the trigone? A prospective, random-
ized, controlled trial. ] Urol. 2010; 184:2423-8.

Hui C, Keji X, Chonghe ], et al. Combined detrusor-trigone BTX-A injections for urinary incontinence secondary to neurogenic detrusor overac-
tivity. Spinal Cord. 2016; 54:46-50.

Grise B Ruffion A, Denys E et al. Efficacy and tolerability of botulinum toxin type a in patients with neurogenic detrusor overactivity and with-
out concomitant anticholinergic therapy: Comparison of two doses Eur Urol 2010; 58:759-766.
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TIZIAL MERVE STIMULATION V5 SHAM/GENERAL ADVICE

Amujo 2030 vessctive bladoer Homa TTHS stimulation | TTNS reducen
{0AB) in women with | N=15 nignt-time wnnary frequency, urinary UTEENCy, WEaNCY
Parkinson's dizease ¥ incontinanca apisodes
HLER] zham M=15 use of pacs
12 wks OAB-VB and King's Health Quastionnaire scares

in a8 30-day ang B0-dey follvs-up, B (53.3%) and
L (33.3%) stimulation petients, respectively, repotad full
maintananca of symptom ralief

Monteiro 2024 | Meurogenic NS A5 days ang 12 months after treatmeant
overactive bladcar Twice waehly TENS improvad
sacondarny fo Vs urinary symabams {urinary wigency and frequency)
echemic stroke Generzl acvica and reporied subjective improvement after treatmant
stratching sessions This effect parsisied after 12 manths of follow-up
§ waeks
Perizsinotto LUTS: with Parkinson's | TTNS N=B ArS weeks
2015 disease ¥ TINE
Sham MN=5 reductiars in the awmber of urgancy episodes {p = .004)
Twice waekly reductians in nocturia episades (p < .01}
5 weeks better OAB-VE and ICIQ-5F scares (p < 01)
imprvemants in intravesical volume at strong desire to
woid (p = 05}

improvemant wolume at urdency (p < .01}
whan compared to subjects inthe sham treatmant growp

TIZIAL MERVE STIMULATICN VS PRMT

Gacpard 2014 LUTS and M5 TTNE FPMT significantly improved
N=15 quatity of life (S5-Qualivean)
Vs averactive bladoer symplom scone {LSP)
pekeic floor muscle rate of urgency episades were
training {respectvely p = 0.004, p = 0.002, p = 0.008) TING
N=-16 significantly improvad same parameters {respectively

p=10.001, p=-0.001, p - 0.031}
Yo difference batwesn groups was obsaned

TIZIAL MERVE STIMULATION V5 ANTICHOUMERGICE

Eftekhar 2014 50 women navnlogic | TTNS + tohemdine FEFl {Famale smuel function Index) was significantly
biaoder 4 mg N=23 different before and after trestment in each group
5 {p = .001), but no difference was absesved betwaen
toltengine tha two groups
1 mg N=17
2 in FTNS and 8 in Urgency became significantly different after treatmant
controd group withdrew | between two groups with no side effects
from the study
Zonic-imamowc | Multiple sclerosis TTNE Anticholinargic therapy
2014 with (AZ H=30 siatistically significant improvemeant in all symptoms ano
¥ quakity of life (p < 0L005)
QoL mn zide effects swch as dey mouth ware observed in about
Smgx2 35%
N=30 TTHE
reduced urinary symptoms
3 months improved quality of life, with less statistical significance
{p<0.05)

Araujo TG, Schmidt AP, Sanches PRS, et al. Transcutaneous tibial nerve home stimulation for overactive bladder in women with Parkinson's dis-
ease: A randomized clinical trial. Neurourol Urodyn. 2021; 40:538-548.

Monteiro ES, de Carvalho LB, Fukujima MM, et al. Electrical stimulation of the posterior tibialis nerve improves symptoms of poststroke neuro-
genic overactive bladder in men: a randomized controlled trial. Urology. 2014; 84:509-14.
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Perissinotto MC, D’Ancona CA, Lucio A, et al. Transcutaneous tibial nerve stimulation in the treatment of lower urinary tract symptoms and its
impact on health-related quality of life in patients with Parkinson disease: a randomized controlled trial. ] Wound Ostomy Continence Nurs.

2015; 42:94-9.

Gaspard L, Tombal B, Opsomer RJ, et al. Kinésithérapie et symptomes du bas appareil urinaire chez des patients atteints de la sclérose en plaques:
étude controlée randomisée [Physiotherapy and neurogenic lower urinary tract dysfunction in multiple sclerosis patients: a randomized controlled

trial]. Prog Urol. 2014; 24:697-707.

Eftekhar T, Teimoory N, Miri E, et al. Posterior tibial nerve stimulation for treating neurologic bladder in women: a randomized clinical trial.

Acta Med Iran. 2014; 52:816-21.

Zonic-Imamovic M, Imamovic S, Cickusic A, et al. Effects of Treating an Overactive Urinary Bladder in Patients with Multiple Sclerosis. Acta

Med Acad. 2019; 48:271-277.
ACUPUMCTURE
Chen 2012 60 cazes Acupuncture + Improwec (p < 0,01}
A8 with ioherodine
Farkinson's I mgu2 WMore improved in group A {p<0.05)
disease N=30
f - Fregquency of wiration of 24 hows
.nrter;: s freguency of incontinence of 24 h
E;ﬂ- averaga urine volume
URDASI scare in group A was supariar to that in group B
{p < 0.05)
The advarsa reactions in growp A weee less than those in
group B
Chen 2021 Fost-stroke Electroacupunctuns Parcaived sevanty of JAB sympioms [BABSS)
subjects with JAB | N=1& at week 5 (p = 0.034)
¥ atweek 8 (p < 0.021)
Stendard care
=18 Mo significant oifferences in blacder giary paamatars
A4 wks ar 350ol
Tha EA freatment was well tolersted by the post-ztroke
zubjects

Chen YL, Feng W], Zhang XL. Parkinson's disease combined with overactive bladder syndrome treated with acupuncture and medication.

Zhongguo Zhen Jiu. 2012; 32:215-8.

Chen H, Wang C, Zhou M, et al. Electroacupuncture for post-stroke overactive bladder: a multi-centre pilot randomized controlled trial. Acupunct

Med. 2021; 39:175-183.
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TRANSCUTAMEDUS ELECTRICAL MERVE STIMULATION (TENS)
NEUROMUSCOLAR ELECTRICAL STIMULATION {NMES)
Guwa 2014 Urinary incanfinance | TENS N=32 TEME significantly improved
post-stroke or daily micturitian
basic tharapy N=28 noctuna
Z months urgent wrination
70 Hz freguency, 70 u5 urge Ul
pulse duration, unidirectional | comparned to the control group {p < 0.05)
square wave for 30 minutes | TENS improvad
hRea Ty self-care ability of daily living
TEME improvad
magmum cystometry volume
Tlow rate
peessure of detruesor in the end of the filling phase
Gug 2018 Uringry incontinence | Meuromuscular elactrical MMES therapy better efficacy in
post-stroke stimulation (NMES) N=41 - wdynemic values {p < 0,01}
ar sham N=41 - BABSS (p = 0.01)
10 whks - ICIQ-5F {p =01}
50Hz frequency, 250ms - Bl {p=.01)
pulse, 10 seconds an and 30 | comparned with sham NMES
secpnids off far 30 minutes
Mo soverse evants were necorded in both groups
Ly 2016 Urinary incontinence | 20-Hz TENS group N=27 T5-Hr graup
causad by stroke T5-Hr TERE group N=27 Dveractive Bledder Sympiom Scores
contrd group N=27 Badthel Incex tatals
uradynamic waluss
30 miny/dey for 80 days woiging diary paramaters
biphasic square wave with wene statistically improved compared with the no-
palse curations of 150 y= traatment group {p < 0.05). but tha results were
and pulse frequency at 20 Hz | significantly inferior 1o those of tha 20-Hz group
{p < 0.05)
Liy 2022 Neuroganic OAB E3 pts randomizad ta TENS TENS
refractary ta Vs decreased Overactive Bladder Symplom scoras
pharmacatherapy antichodinengic drugs p = 0.001)
90 days improved half of the Mecical Jutcomes Study 36-
Biphasic square wavas with | ftem Short-Form Health Survey score (p < 0.05)
pulse curations of 150 psecs | improved significantly voiding diary parameters
and pulse frequencies of 20 | 1y 2 0,.05) and urogymamic values (p < 0.05)
Hzor 75 Hz

Guo ZE Liu Y, Hu GH, et al. Transcutaneous electrical nerve stimulation in the treatment of patients with poststroke urinary incontinence. Clin
Interv Aging. 2014; 9:851-6.

Guo GY, Kang YG. Effectiveness of neuromuscular electrical stimulation therapy in patients with urinary incontinence after stroke: A random-
ized sham controlled trial. Medicine (Baltimore). 2018; 97:¢13702.

Liu Y, Xu G, Luo M, Teng HE Effects of Transcutaneous Electrical Nerve Stimulation at Two Frequencies on Urinary Incontinence in Poststroke
Patients: A Randomized Controlled Trial. Am J Phys Med Rehabil. 2016; 95:183-93.

Liu Y, Xu G, Geng J. Efficacy of Transcutaneous Electrical Nerve Stimulation in the Management of Neurogenic Overactive Bladder: A
Randomized Controlled Trial. Am J Phys Med Rehabil. 2022; 101:2-10.
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PELVIC FLOCR MUSCLE TRAINING

Khan 2010

Persons with
multipla sclenosis

Bladder rehabilitetion
programme =24
i

Companed with contrals, the treatmant group showed
improvemant in UDIG total scores {p < 0.001)
Lignificant change scores were glso obtained for tha NDS, ALIA

controls N=34 totel and AUA Jol scores (all p = 3.001)
Lucio 2011 | Women with Pelvic floor muscia fawer storage and voiding sympioms in the treatmant group than
multiple sclerosis | training (PFMT) N=1B | the shem group
¥ Significant impravements in the treatment group:
sham procedurns veractive Bledder Juestiocnnaire, International Consuftetion on
N=17 Incontinence Questionnaire Shart Fom
General Quality of Lfe
Lpecific Impact of Unnary Problems domains of the Qualivesn
questisnnaire
MeDonaid troublasoma LUTS | Bladder training N=20 | At 12 weaks
2020 in PO ¥5 ET compared to CA
Consersatie aovice superiety on patient perception of improvement {p = 0.001)
M=13 significantly graater reguctions in numbear of voids in 24 hours
{maan decraass 2.3 + 0B voids ws 0.3 2 0.5 [p < 0.05])
greater reductions in interfarence with daily life (2.1 £ 0.8 point
improvemant vs 0.3 2 0.7 point detenoration [p < 0.05])
BT was not associated
with change in uigency episgdes (mean chenga 2.4 £ 1.5
urgency ep=odes vs 3.5 = LA [p NB])
Tiheak 2005 | Women with Pelic floor muscle Impeowac
urinary training (PFMT) N=12 | - caytima woiding (Treatment Group,/Controd Growp: 7/8
ncontinanca ¥5 at pre-test, 69 at post-test {madian valuas), p < 0.018)
post-stroke contrd N=12 -24-hr pad test (Treatmant Growupy Contral Group: B/12 10 2/8 ¢
12 weeks p = 0.043)
- gynamic endurance of palvic floor muscle {Treatmant
GroupyControl Sroup: 13,/20 o 20/8 contractions of Pelvic Floor
Muscle, p = 0.028)
-woiding i daytime (decreased from saven to six, P % 0.038)
- pabvic floar muscle function {p < 0.034}, strength {p < 0.048]),
static encurance increased from 8 to 30 sec (p < 0.028)
- gynamic endurance increesad from 11 to 20 condractions
{p = 0.020) was also demonstratad within the Traaiment Group,
but nat in the Contred Group
Tibeak 2017 | Men with Pahic floor muscha DAMN-PS5-1 symptom score improved {p < 0.01} in the treatmant
postsiroke training (PFMT) N=15 | group from pretest to posttest, but not in the contral group
¥E DAN-PES-1 total score improvad statistically significantly in both
carfroés B=15 groups fram pretest to positest (reatmant group: p <= .01,
1% weeks contrd group: p = .03)
Wedian voring frequancy per 24 howrs decreazes from 11 af
peetest to 7 {36%; p = J04) at posttest and to 8 {27%; p = .02)
at follow-up in trestment group, afthough not statistical
zignificantly more than the control group
Pebhic floor muscle function {p < 01) and strength (p < .01)
improved from pretest o posttast end from peetest to follow-up
{p=03; p< .01} in the treatment group but not the contnal
Hroup
Companed with the confrol group the pretest to postiest was
zignificantly batter in the treatmant group (p = .03)
Vaughan ‘With Pardnsan's Behevioral therapy Behavioral tharapy participants reparted statistically similar
2019 and greater than incluging pelvic floar reductian in OAB symptams compeared ta control (-3.1 £ 2.8
ar equal ta 4 muscle training vs-1.9+ 22, p =019} however guality of life -22.6 £ 19.1
incontinanca {PEMT) N=-28 vs-T.0+ 184, p - 0L048) and bather {-12.6 2 172 wvs 6.7 2
apizades weekly ¥z 8.8, p=0.037} imoroved significently mone with behaviaral
Controd M=21 tharapy
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Khan E Pallant JE Pallant JI, et al. A randomised controlled trial: Outcomes of bladder rehabilitation in persons with multiple sclerosis Journal

of Neurology, Neurosurgery and Psychiatry. 2010; 81:9 (1033-1038).

Liicio AC, Perissinoto MC, Natalin RA, et al. A comparative study of pelvic floor muscle training in women with multiple sclerosis: its impact on

lower urinary tract symptoms and quality of life. Clinics (Sao Paulo). 2011; 66:1563-8.

McDonald C, Rees ], Winge K, et al. Bladder training for urinary tract symptoms in Parkinson disease: A randomized controlled trial. Neurology.

2020; 94:e1427-¢1433.

Tibaek S, Gard G, Jensen R. Pelvic floor muscle training is effective in women with urinary incontinence after stroke: a randomised, controlled

and blinded study. Neurourol Urodyn. 2005; 24:348-57.

Tibaek S, Gard G, Dehlendorff C, et al. Is Pelvic Floor Muscle Training Effective for Men With Poststroke Lower Urinary Tract Symptoms? A

Single-Blinded Randomized, Controlled Trial. Am ] Mens Health. 2017; 11:1460-1471.

Vaughan CP, Burgio KL, Goode PS, et al. Behavioral therapy for urinary symptoms in Parkinson's disease: A randomized clinical trial. Neurourol

Urodyn. 2019; 38:1737-1744.

PEMT + ELECTROTHERAFY
Batini 2015 ‘Women with Paebvic flaor muscle Improwement of OAB-YE questionnaire and it was
Tetapsing training (FFMT) + zignificant beteeen groups {p < 0.001)
remitting form of | intravaginal
WS presanting alecirastimubateon Better results of the PERFECT scheme aszassment of
LUTE for et least | N=-10 PFMT + plectostimulation compared to PEMT in all
& months ¥5 damains
home PEMT
N=10
& months
Fareirg 2015 ‘Women with Pekic floor muscia Improvement in both groups of
multipha training (PFIIT) guafity-of-Tife (Qualivesn Juestionnake} (p = 0LO01)
sclerasis + elactrotherapy N=12 | gveractive bladcar (p = 0.001) (JAB-VE),
Vs penneal contraction {PERFECT scheme) (o = 0.004)
FFMT alone level of anziety (p = 0.001) and capression {p = 0.001)
N=12 {Hospital Anxiety and Depression scale)
& months association of elactrothersay increased the improvemant
in termn of oweractive blagder (p = 0.03%)
penneal contraction (p = 0.001)
Silva rerreira 20110 Lowar unngny Pahic floor muscle Improwement in both goups
fract symptoms | fraining (FFMT) plus overactive bladcar score (0AB)
in multipla wvaginal quafity of life (Qualiveen]
sciarosis electrastimulation Participants undergoing PAMT plus efectoiharapy
N=1% presented
WEMSLS grzater improvement an contraction of the perinzal
homa PEMT musculature and quaity of life
N=15
r
Lucio 2016 WS and LUTS FEMT (with EMG Al groups: reductions i pao waight, urgency and urninary
biofeadback) mcontinenca ate, improvement in &ll domains of the PPM
N=10 assessment, and lower DAB-VE and ICIG-5F scones
FEMT +intravaginal Group 2 (PFMT+NMES) significantly greatar improvement
NMES in PEM tona, fiexibility, abilty 1o relex PFM, and CAB-VE
N=10 scores whan compared 1o subjects in groups 1 and 3
PEMT+TING
N=10
12 weeks
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Botini D, Lucio A, Domingos ], et al. Pelvic floor muscle training in the treatment of lower urinary tract symptoms in women with multiple scle-
rosis and myelopathy associated with HTLV-I1 (HAM/TSP): A randomized controlled trial Neurourology and Urodynamics. 2019; 38(Suppl 3):

5455-.

Ferreira AP, Pegorare AB, Salgado PR, et al. Impact of a Pelvic Floor Training Program Among Women with Multiple Sclerosis: A Controlled
Clinical Trial. Am J Phys Med Rehabil. 2016; 95:1-8.

Silva Ferreira AE de Souza Pegorare ABG, Miotto Junior A, et al. A Controlled Clinical Trial on the Effects of Exercise on Lower Urinary Tract
Symptoms in Women With Multiple Sclerosis. Am ] Phys Med Rehabil. 2019; 98:777-782.

Liicio A, D’Ancona CA, Perissinotto MC, et al. Pelvic Floor Muscle Training With and Without Electrical Stimulation in the Treatment of Lower
Urinary Tract Symptoms in Women With Multiple Sclerosis. ] Wound Ostomy Continence Nurs. 2016; 43:414-9.

OTHERS
Witte 2017 Patienis with Globus pallidus pars Urinary incontinence and freguency fmaroved after both G
advanced PO intarna {GFi) desp brain | DA% and 5TN DBS (stat=tically significant for the 5TH DBS
stimulation {DBS) droup, p = 0.004)
N=65
e Mocturia anc uninarny incontinenca did not improve
zubthalamic nucleus significantly after any type of D35
{STN) DBS N=-83
1% months
Mouses 2021 FO-ralated AR intradatnor acipose ADSC injection significantly decragsad symplom scone
symptoms siem cells (ADSC) {0ABES, OAB-q 5F symptom bother score, A3-g SF

injections

N=5

ar

zinge injection of saling
& months

total HRGL score) end woiding digry perameters
{mictunition/ 24 h, wiency apisodes, 24, leaks,/ 24 h

Yo senous adverse avents reported in the treatment or
placedo group

Witte LP, Odekerken V]J, Boel JA, et al. NSTAPS study group. Does deep brain stimulation improve lower urinary tract symptoms in Parkinson's

disease? Neurourol Urodyn. 2018; 37:354-359.

Moussa M, Abou Chakra M, Dabboucy B, et al. Single intradetrusor injection of autologous adipose-derived stem cells in Parkinson's disease
patients with overactive bladder: A pilot study Neurourology and Urodynamics. 2021; 40(Suppl 2):593-595.
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CANMNABINOIDS
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COMPARISON OF TRIGONE-NCLUDING AND TRIGOME EXCLUDING BOTOLINUM
TOXIN INJECTIONS & COMPARISON OF DIFFERENT DOSE OF BOTULINUM TOXIN
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TRANSCUTANEQUS ELECTRICAL NERVE STIMULATION (TENS) -
HNEUROMUSCOLAR ELECTRICAL STIMULATION (MMES)
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R. Bapir, K. Hassan Bhatti, Ahmed Eliwa, et al.

SUMMARY OF FINDINGS

Summary of findings - Mirabegron compared with placebo for voiding disturbances

Settings: Outpatient

Comparison: Placebo

Population: Patients with Parkinson's disease

Intervention: Mirabegron, 50 mg daily, oral

in a 3-day voiding diary)

to Placebo
(MD, -1.03; 95% CI, -2.14 to 0.09)

Outcomes Relative effect No of Quality of the Comments
(mean difference [MD], 95% CI) Participants evidence
(studies) (GRADE)
Day voids 0.8 less voids per day 227 [T Tele) Reasons to downgrade:
(number of voids, recorded in a 3-day in the Mirabegron group compared to || (3) low -Inconsistency due to substantial
voiding diary) Placebo heterogeneity
(MD, -0.8; 95% CI, -3.04 to 1.43) -Imprecision due to low number of
participants

Incontinence 1.03 less episodes per day 227 [:1::Tele] Reasons to downgrade:
(number of episodes, recorded in the Mirabegron group compared (3) low -Inconsistency due to substantial

heterogeneity
-Imprecision due to low number of
participants

GRADE Working Group grades of evidence
High quality: Further research is very unlikely to change our confidence in the estimate of effect.
Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.
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