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Geschichtliches

1988 Dykstra

Detrusor-Sphinkter-Dyssynergie bei Rlickenmarksverletzten

2000 Schirch

Neurogene Detrusor-Uberaktivitit und Neurogene Dranginkontinenz
bei Rickenmarkverletzten

FDA-Zulassung
Neurogene Detrusortberaktivitat 2011 (3 Zulassungsstudien)
ldiopathische Detrusoriiberaktivitat 2013 (3 Zulassungsstudien)
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_ Uberaktive Blase und Beckenschmerz: Botulinumtoxin und
Kantonsspital

St.Gallen Neuromodulation

Botulinumtoxin Wirkmechanismus

Blockiert die cholinerge Transmission der

neuromuskularen Endplatte und Verursacht eine
temporare Muskeldenervation

Vermutlich reduziert es die Freisetzung von
ATP und Substanz P durch die Reduktion der

Expression von purinergen und vanilloiden
Rezeptoren
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SunY, et al. J Urol 2001;166:1951-1956



Prinzip:
Injektion des Botulinumtoxin A
In den Blasenmuskel

Verteilung Uber insgesamt 30
Injektionsorte

Kann in ambulant, in
Lokalanasthesie und mit
flexiblem Intrumentarium
gemacht werden
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Botulinumtoxin bei idiopathischer uberaktiver Blase

“ Dosisfindungsstudie
* Doppelblind, randomisiert, placebokontrolliert (Total N=313)

King’s Health Questionnaire Restharn

Baseline Week2 Week6 Week12 Week18 Week24 Week30 Week36
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» Bestes Wirkungs-/Nebenwirkungsverhiltnis fiir Dosis von 100 Units
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Botulinumtoxin bei idiopathischer uberaktiver Blase

“ Phase 3 Studie
* Doppelblind, randomisiert, placebokontrolliert (Total N=548)
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> Gute Effektivitat in samtlichen relevanten Parametern fur Dosis von 100 Units



Phase 3 Studie
Doppelblind, randomisiert, placebokontrolliert (Total N=548)

Adverse event First 12 wk Entire treatment cycle
Placebo, n=270 OnabotA 100 U, n=274 Flacebo, n=270 OnabotA 100 U, n=274

AEs with incidence =3%, no. (%)
umn 14 (52) 56 (20.4) 26 (9.6) 66 (24.1)
Dysuria 10 (3.7) 16 (5.8) 11 (4.1} 16 (5.8)
Bacteriuria 6(22) 10 (3.6) 9 (3.3) 17 (62)
Urinary retention 1(0.4) 16 (5.8) 1 (0.4) 16 (5.8)
Haematuria 1(04) 10 (3.6) 2 (0.7) 10 (316)
Leukocyturia 2(0.7) 7 (2.6) 2 (0.7) 10 (16)
Residual wrine vol wme 1{04) B (2.9) 2 (0.7) 9 (33)

Discontinuations, no. (%) 15 (56) 9 (3.3) 23 (8.5) 18 (G6)
Due to AEs 2(0.7) 2 (0.7) 2 (0.7) 4 (15)

AE = adverse event; OnabotA = onabotulinumtoxind; UTl = urinary tract infection.

» Mehr HWI und Urinretention fiir Dosis von 100 Units verglichen mit Placebo
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Notwendigkeit des intermittierenden Selbstkatheterismus bei
idiopathischer Detrusoriiberaktivitat nach Botulinumtoxin 100 U

Poolung zweier Zulassungsstudien (N=552)
6.5%

13% 27%
2.5% |

M Did not initiate CIC
% Used CIC for < 6 weeks

Used CIC for > 6 weeks and < 12 weeks
® Used CIC for > 12 weeks
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Botulinumtoxin bei neurogener uberaktiver Blase

= Multizentrische, doppelblinde, randomisiert, placebokontrolliert
= Total Placebo N=92, 200 U N=92, 300 U N=91
= NDO (Multiple Sklerose N=154, Riickenmarksverletzung N=121)

A Week
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“p < 0.001 vs placebo.
“p <0.001; 'p < 0.01 vs placebo.

Wriaceto [lonabos 200 U [llonabos 300 U

244" 243 25.1* 2500

Mean Change from
Baseline in I-QOL Total Score

Cruz F, et al. Eur Urol 2011; 60:742-50
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Botulinumtoxin bei neurogener uberaktiver Blase

* Multizentrische, doppelblinde, randomisiert, placebokontrolliert
= Total Placebo N=92, 200 U N=92, 300 U N=91
= NDO (Multiple Sklerose N=154, Riickenmarksverletzung N=121

Wunsch der erneuten Behandlung
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Multizentrische, doppelblinde, randomisiert, placebokontrolliert
Total Placebo N=92, 200 U N=92, 300 U N=91
NDO (Multiple Sklerose N=154, Riickenmarksverletzung N=121

Adverse events

MS Patients SCI Patients
Placebo OnabotA 200 U OnabotA 300 U Placebo OnabotA 200 U OnabotA 300 U
(n=50) (n=53) (n=50) (n =40) (n=38) (n=39)
UTI and urinary retention AEs by aetiology, n (%)
uTI 16 (32.0) 31 (58.5) 35 (70.0)! 20 (50.0) 20 (52.6) 22 (56.4)
Urinary retention 2 (4.0) 16 (30.2)! 27 (54.0)1 1(2.5) 2 (5.3) 1(2:6)

AE = adverse event; MS = multiple sclerosis; OnabotA = onabotulinumtoxinA; SCI = spinal cord injury; UTI = urinary tract infection.
" Placebo-controlled phase.
! p <005 compared with placebo; chi-square test, or Fisher exact test,.

Cruz F, et al. Eur Urol 2011; 60:742-50
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Detrusorinjektion von Botulinumtoxin A
bei Blasenschmerzsyndrom

. . . . Behand] fol
= Hydrodistention+-Botulinumtoxin A SOnTEnEEroe

= Kuo 2009 (N=67)

= Signifikante Besserung
* Manning 2014 (N=50)

= Relevanter Effekt nur in Subgruppen/-Scores

1.0 1

| P=0.007

Cumulative survival
(=]
=~

* Underpowered? ool bbb d
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" HD
_Butux1{)0U+HD

Botox 200U+HD

Kuo HC, et al. BJUI 2009;104:657-61
Manning J, et al. Int Urogynecol J 2014;25:593-9
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Detrusorinjektion von Botulinumtoxin A
bei Blasenschmerzsyndrom

“ Pinto 2010: Trigonale Injektion?
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Zukunft?
Liposome-encapsulated Botulinumtoxin A (Lipotoxin) - LipoBoNT

* Randomisierte placebokontrollierte Pilostudie (N=24)
SNAP25 Immunhistochemie
micturition events , urgency events
“ Phase 2 Studie (N=62) .
23]
%-12:
_
& 2 4 12 2 4 12 e 2 4 12 2 4 12
IIpv‘\;é:;:Tpost-treatr:aelirrl‘te fipo - BoNT e e

weeks post-treatment

* p<0.05 Wilcoxon matched-pair signed-rank, effect vs. baseline
*% p<0.05 ANOVA, effect vs. placebo

Kuo H.-C.., et al. Eur Urol 2014; 65:1117-24



Teilnehmer der 3 Zulassungsstudien eingeladen flr

Langzeitstudie

Nach 3.5 Jahren oder 6 Behandlungszyklen

Konstante Wirkung (Dranginkontinenz) 12 Wochen nach jeder
Behandlung

Mediane Wirkdauer 7.6 Monate
Hohe Zufriedenheit bei 70-90%
Keine respiratorischen Probleme
Keine Antikorperentwicklung

Nitti V. et al. J Urol 2015;193 (4 Suppl) e719-20
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NEUROMODULATION

- SNM
- PTNS



Geschichtliches

1988 Tanagho & Schmidt

Erstes SNS Implantat bei einem urologischen Patienten
1985-92 Multizenterstudie von Urosystems, Inc.
1997 FDA-Zulassung fur Dranginkontinenz
1999 FDA-Zulassung Uberaktive Blase und Harnretention
2000 Markteinfihrung Europa
2003 Erstes SNM-Implantat SG
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Sakrale Neuromodulation

Implantierter definitiver
Schrittmacher

b

I

ﬁn d lead Elektrode

Perkutane Verlangerun

e
1-4 Wochen

lead Elektrode

Testphase Einbau des
Pulsgenerators
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Implantation der quadripolaren Elektrode

B \WélinerJ, etal. BJU Int 2012;110:146-59



Verschieden RCT's u.a. Hassouna 2000

Reduktion der Anzahl Miktionen pro Tag

100 - -
@ ot EStimulation (n=25)
§ OControl (n=25%)
8 32 32
S
2 . iy
T " T RERIIE T — 1
Si%ﬁﬁcant Reduction Slight Reduction No Reduction Explanted
>50% >0-<50% 0%

Langzeitverlauf : van Voskuilen 2004

Zunahme des geldsten Volumens/Miktion

Geldstes Volumen/Miktion

Hassouna M.M.., et al. J Urol 2000;163:1849-54
Van Voskuilen A., et al. J Urol 2004;171(4suppl):328
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Eigene Erfahrungen bei Uiberaktiver Blase
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Nur Fallserien

Testphase Letzter Follow-up
No. with Success No. of patients  Success
success total no. rate, % with successftotal rate, %
of tested patients no. of permanently

implanted patients

LUTD resulting from:”

MS 36/43 84 LUTD resulting from:

Parkinson's disease 4/6 67 MS 46/50 92
Myelomeningocele 2/4 50 E'arkinson's_ disease 6/6 100
CVA 5/12 42 Myelomeningocele 12 50
cP 212 100 VA 510 60
Pelvic surgery 19/23 83 S e 100
Disk disease 18/30 50 Pelvic surgery e il
. . . Disk disease 10/18 56

Spinal cord injury: 11/31 35 . . .
Complete 25 40 Spinal cord injury: 4761 77
Complete 10/12 83
il 3/17 z3 Incomplete 30/37 81
dmeeew » 4/9 4 Unknown 712 58
Other neurologic disease or injury 48/80 60 Other neurologic disease or injury 3852 73

Type of LUTD: Type of LUTD: ™
Chronic urinary retention 67/119 56 Chronic urinary retention 65/89 73
Urgency-frequency syndrome 6/8 75 Urgency-frequency syndrome 12(14 86
Urgency incontinence 46/77 60 Urgency incontinence 62/84 74
Combination’ 26/29 90 Combination? 31/37 84

Kessler T.M., La Framboise D., Trelle S., Fowler C.J., Kiss G., Pannek J.,
Schurch B., Sievert K.D., Engeler D.S. Eur Urol 2010; 58:865-74




No. of patients with adverse Adverse
events ftotal no. of permanently event rate, %
implanted patients

Type of adverse event (one event per patient):

Lead migration 15/224 i
Pain at lead site 2/224 1
Infection at lead site 4/224 2
Lead fracture 3/224 1
Migration of permanent neuromodulator 1/224 1
Pain at site of permanent neuromodulator 12/224 5
Infection at site of permanent neuromodulator 11/224 5
Hypersensitivity to stimulation 9/224 4
Meuromodulator malfunction 3/224 1
Other 9224 4
Type of surgical intervention resulting from an adverse event {one event per patient):
Explantation of both lead and permanent neuromodulator 25/224 11
Explantation of lead only 8/224 4
Drainage/evacuation of seroma/haematoma fabscess 2/224 1
Other 10/224 4

Kessler T.M., La Framboise D., Trelle S., Fowler C.J., Kiss G., Pannek J.,
Schurch B., Sievert K.D., Engeler D.S. Eur Urol 2010; 58:865-74
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SNM bei Uberaktiver Blase wegen Multipler Sklerose

Neuromodulation

= Eigene Erfahrungen bei 16 konsekutiven Patienten (17 Tests)
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05, ** p<0.01, *** p<0.001

Engeler DS, et al. BMC Urol 2015;15:105
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SNM bei Blasenschmerzsyndrom

Systematische Review uber publizierte Daten von Resultaten von SNM bei
chronischem Beckenschmerz: 10/12 Papers lGber Blasenschmerzsyndrom

Published data on the outcome of sacral neuromodulation for BPS/AIC

Duration of Tast % Success 2-Staged % Permanent  Mean Mos
Referances Technique No. Pts Stimulation % Success PNE Procadura Implant Followup Treatment Succass After Implant
Maher et al™ Lnilat PME 83 15 7-10 Days 7 - - - -
Chai et al*! Bilat PNE 53 i 5 Days Mot available -_ -_ — —
Peters KM: Rev Uml 2002; & 536 FNE + staged 53 k<] 2 Wks BT (14/21) 9 (1113 67 5 Pain moderately improved in 35% +

markedly improved in 30%

Comiter'® Bilat FNE 53 + unilat staged 53 5 9Days 40 a0 87 (13/15) E8 14 Mean reduction in VAS pain scoms by 72%

Whitmore et al*? Bilat PNE 53 3 7-14 Days 78 - 52 — -

Steinberg AC: Urology 2007; 6% 441 Staged 53 15 Mot available - — Mot available 14 Reduction in Urinary Distrass |nwentory
44%; mean decrease in posttreatment
medication use of 1.4

Peters et al™ Pudendal vs §3 stimulation Z 7 Days - - 77 B Mean VAS pain scoms decreased 43% for
SNM & 29% for PNS

Powell and Kradar® FME + staged 53 Kl 1-3 Wks 401343) ae (9/11) 56 60 Lang-tarm sucoess in 77%, B5% fres of
pain symptoms

Marinkavic at al™ Staged 53 kL) Mot available - a8 a8 a7 Meaan reduction in VAS pain scares by 63%

Gajewski and Al-Zahrani® Unilat PNE 53 T 57 Days B7 — 53 £2 Long-term success in 72%

Schlussfolgerung

Vielversprechende Resultate bei kleinen Serien, aber insgesamt Evidenz ungentigend,
um Rolle der SNM zu klaren=> Grossere kontrollierte Studien mit Langzeitverlauf

benotigt

Marcelissen et al. 2011; 183:971-9



Stoller 1987

Neuromodulation Uber N. tibialis
34 Gauge Nadel

12 wochentliche Behandlungen a 30°
Erhaltungstherapie ca. 1/Monat
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Uberaktive Blase und Beckenschmerz: Botulinumtoxin und

Perkutane tibiale Nervenstimulation (PTNS)

= Randomisierte, Sham-kontrollierte Studie (sumit-rial)

|

|

PTNS Sham
n=110 Allocation I n=110
Subjects Analyzed: n=110 Subjects Analyzed: n= 110
Anaysis of Intent-to-Treat
Subpect GRA moderaiely or Primary Subject GRA moderately
markedly Improved at 13 weeks: [ Endpolnt Mimmudatlau:'h:
60/110 (54.5%) 2310 (20.9%)

l

Withdrawn prior to 13 week
folowup: n=7
Withdrew consent, n=4
Lost o folbwap, n=2
Other, n=1

|

Subjects Analyzed: n=103
Voiding diary
GRA subsel symplom camponents
OAB-q
SF-36

Secondary Endpoints

}

Withdrawn prior to 13 week
follow up:n=5
Withdraw

Percent subjects indicating moderately or

80.0%

60.0%

markedly improved on GRA

0.0% -

40.0% -

20.0% -

p <0.001

BPTNS,n=110
®mSham, n =110

Peters K.M. et al. 2010; 183:1483-43



Perkutane tibiale Nervenstimulation (PTNS)
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Uberaktive Blase und Beckenschmerz: Botulinumtoxin und

Change From Difference
Baseline 13 Wks Baszeline p Value {PTNS — sham) p Value

Mean = 5D PTNS:

Frequency*® 123+ 3.2 98+ 28 24+ 25 =<0.001 —089% 25 0.Mm

Nighttime voidst 29+ 16 21+ 14 —07+ 12 =<0.001 —04%= 13 0.04

Voided volt 169.5 = 78.9 183.0 £ 756 114 =450 0.0 ho = 421 0.35
Mean + SO sham:

Frequency 124+ 30 1"Mox= 31 —-15+ 24 <0.001

Nighttime voids 29+ 17 26+ 16 —03+ 14 0.02

Voided vol 168.7 = 84.0 1726 = 906 59 + 390 013
Median FTNS:

Moderate to severe urgencys 8.3 N —37 =(.0001 =0.001

Urge incontinence]| 3.0 0.3 -1.3 <0.0001 0.002
Median sham:

Moderate to severe urgency B0 h.0 —20 <(1.0001

Urge incontinence 18 1.0 —-03 <(1.0001

* Measured by average number of intentional voids per day (day and night in 3-day voiding diary).

T Measured by average number of waking episodes per day (in 3-day voiding diary).

1 Average voided volume per void (CC) from the 3-day voiding diary {99 for PTNS, 102 for sham due to incomplete diary completion for this measuring parameter).
§ Measured by the median number of voids per day (in 3-day voiding diary).
|| Measured by median number of incontinence episodes accompanied by moderate to severe urgency per day (day and night in 3-day voiding diary).
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Perkutane tibiale Nervenstimulation (PTNS)

“ Follow-up Studie des SUmiT-
Trials (STEP) s

= 50 Patienten aus SUmiT-Trial '

STEP Study
Enroliment

= Relativ konstante Wirkung fur die e

.
Patienten , welche das Follow-up
Evaluable Data Subject Withdrawals
n=40 Voiding Diary
A Daily Voids B Nightly Voids _ " 2- Unknown reason
n=43 Questionnaires 1- Ineffectiveness
= nJq 1- Unrelated medical reason
3 5 = 1- Logistical difficulty attending visits
§e ¥ 24
g = Zow A '
2 + g o Withdrawals between12-24 Months (n=9)
g - g o | At 24 Month Follow-up: 3- Unknown reason
z e z o n=33 Voiding Diary N=34* 1- Lost to follow-up
g . g = n=34 Questionnaires 1- Ineffectiveness
§ 5 1- Study close-out form not returned
g © % 24 1- Unrelated medical reason
- 2 1- Logistical difficulty attending visits
-] 1- Moved
B thwk Gmo  izmo  tBmo  Mmo  Mme  %mo BLiswk Bmo  12mo  demo  mo  Mme  %mo Y v
c Moderate to Severe Urgency D Urge Incontinence At 36 Month Follow-up: Withdrawals between 24-36 Months (n=5)
- " 2- Unknown reason
n=28 Voiding Diary N=29 1- Study ch ut form not returned
™ © n=29 Questionnaires - Study 1??:'0 Iv:::ss L
g g 1- Moved
g - g
2 e 4 -
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Nach Versagen von konservativen und oralen
medikamentdsen Therapieansatzen sind sowohl...

wiederholte Botulinumtoxininjektion
wie auch Neuromodulation

...hervorragende Optionen fur die Therapie der
Uberaktiven Blase und Dranginkontinenz

...mogliche Optionen fur ausgewahlte Patienten mit
einem Blasenschmerzsyndrom
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Vielen Dank flir lhre Aufmerksamkeit



