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Urinary incontinence

 The complaint of any
involuntary leakage of
urine (which is
objectively
demonstrable and is a
social or hygiene
problem)
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Etiology

Detrusor overactivity

Uninhibited bladder
contraction causing leakage of
moderate to large amounts of
urine
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Reduced outlet resistance

Increase in intraabdominal
pressure, eg. coughing, sneezing,
laughing or other physical activity,
causing leakage of small to
moderate amount of urine

Cystitis
Bladder stone/ neoplasm

CNS disorder
Spinal cord disease
Idiopathic
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Obesity
Estrogen deficiency
Childbirth

Weakness and laxity of pelvic
floor muscles

Post-prostatectomy

Increased outlet resistance

Detrusor underactivity

Distension of bladder causing
overflow leakage of small
amount of urine

Prostatic enlargement
Urethral stricture
Spinal cord disease
Faecal impaction

Diabetic neuropathy
Sacral nerve damage
Medication

Unrelated to lower urine
tract cause

Inability or unwillingness of
a normal continent elderly
to go to the toilet

Musulosketetal disorders
Impaired mental status
Unfamiliar environment
Depression

Hostility

Sedating medication

Use of physical restraints
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Management of urinary
Incontinence

depends on causes



Management of Urinary Incontinence in Frail Older Persons

HISTORY/SYMPTOM

Active Case Finding in Frail Elderly Ul associated with:
‘ ASSESSMENT : '

» Pain

* Recurrent symptomatic
uTl
CLINICAL * Assess, treat and reassess potentially treatable conditions, « Pelvic mass
ASSESSMENT ; including relevant comorbidities and ADLs (see text) « Pelvic irradiation
’ * Assess Qol, desire for Rx, goals for Rx, pt & caregiver preference « Pelvic / LUT surgery
= Delirium * Targeted physical exam including cognition, mobility, « Prolapse beyond
o Waction neurological and rectal exams hymen (women)
* Pharmaceuticals * Urinalysis « Suspected fistula
« Psychological ~= « Consider frequency volume chart or wet checks, especially if
* Excess urine output nocturia present * Other
* Reduced Mobility
« Stool impaction and B * »
other factors URGENCY Ui SIGNIFICANT PVR STRESS UI
Avoid overtreatment of l l
asymptomatic bacteriura
« Lifestyle interventions  * Treat constipation » Lifestyle interventions
CLINICAL « Behavioral therapies * Review medications * Pelvic floor muscle
DIAGNOSIS » Consider addition and  * Consider trial of exercises
trial of antimuscarinic alpha-blocker (men)
* These diagnoses may drug * Catheter drainage if
overlap in various combinations, PVR 200-500 ml, then
e.g., Mixed Ul, DHIC (see text) reassess (see text)
INITIAL
MANAGEMENT J
If insufficient improvement, reassess for treatment of contributing comorbidity
(if Mixed UI, initially treat * functional impairment
most bothersome symptoms) ‘
ONGOING ’
MANAGEMENT and If continued insufficient improvement, or severe associated symptoms are present, consider
REASSESSMENT specialist referral as appropriate per patient preferences and comorbidity (see tex)

4th International Consultation on Incontinence, 2008



CAUSE OF URINARY
INCONTINENCE

Transient
Established



Cause of transient incontinence
DI(A)PPERS

Resnick NM 1984

Delirium

Infection, urinary

(Atrophic urethritis/ vaginitis)
Pharmaceutical

Psychological

Excessive urine output

— Large fluid intake

— Diuretic agents: caffeinated beverages, alcohol
— Metabolic caused: sugar, calcium

Restricted mobility
Stool impaction



latrogenic Incontinence

Delirium, sedation

Cough

Polyuria

Bladder stimulation
Bladder relaxation
Sphincter contraction
Sphincter relaxation

Constipation

Anticholinergics, antipsychotics, TCA, Anti-
parkinsonic drugs, Sedative/hypnotics, nacrotic
analgesics, alcohol

ACEI

Diuretics, alcohol

Caffeinated beverages

Anticholinergics, calcium channel blocker
Alpha-adrenergic agonist
Alpha-adrenergic blockers

Anticholinergics, narcotic analgesics, calcium
channel blockers etc



Antihypertensive Drug Class Use and Differential
Risk of Urinary Incontinence in Community-Dwelling
Older Women
Emily P. Peron.' Yan Zheng.” Subushan Perera,” Anne B. Newman,™' Neil M. Resnick,” Ronald [. Shorr.*

Douglas C. Bauer.” Eleanor M. Simonsick."” Shelly L. Gray." Joseph T. Hanlon,”**'" and Christine
M. Ruby=" for the Health, Aging. and Body Composition { Health ABC) Study

J Geromtol A Biol Sci Med Sci, 2012 December:67(12):1373-1378

Table 3. Logistic Regression of Urinary Incontinence and Antihypertensive Drug Class Use in Older Women (n = 959)

Medication Use at Year 3 Ul{n=197). n (%) No Ul (n=762), n (%) Crude OR (95% C1) Adjusted OR (95% Cl1)™

Antihypertensive drug classes
Beta biockers 27(13.71) 131 (17.19) 0.77 (0.49-1.20) (.72 (0.45-1.16)
Peripheral alpha blockers 11(5.58) 11 (1.44) 4.04 (1.72-9.46) 447 (1.79-11.21)
Central alpha blocKers 1(3.D)) 23 (5.02) LS (0.50-2.58() 125 (050-3.11)
Loop diuretics 17 (8.63) 61 (8.01) 1.09 (0.62-1.90) 0.96 (0.51-1.81)
Thiazide diuretics 50 (25.38) 183 (24.02) 1.08 (0.75-1.55) 0.91 (0.57-1.45)
Potassium-sparing diuretics 24 (12.18) 70 (9.19) 1.37 (0.84-2.25) 1.48 (0.79-2.76)
Calcium channel blockers 44(22.34) 196 (25.72) 0.83 (0.57-1.21) 0.76 (0.51-1.14)
ACE inhibitors 35(17.77) 128 (16.80) 1,07 (0.71-1.62) 110 (0.70-1.71)
ARBS and vasodilators 12 (6.09) 51(6.69) 0,90 (0.47-1.73) (.88 (0.44-1.76)

Note. ACE = angiotensin-converting enzyme: ARBs = angiotensin-II receptor blockers: CI = confidence interval: OR = odds ratio: Ul = urinary incontinence.

*Adjusted for site. race. age. education, anxiety, knee osteoarthritis. persistent lower extremity limitation, visual acuity. drinking status, smoking status. and
estrogen use.

T Assumptions of the logistic regression model were met according to the Hosmer—Lemeshow goodness-of-fit test (x* =3.21, df =8, p = .92) (34.35).

FIncludes methyldopa. reserpine. clonidine, guanfacine. guanabenz, and guanethidine.

Post hoc analyses identified an even greater likelihood of Ul with peripheral alpha blockers when taken in
combination with loop diuretics (AR = 8.81; 95% CI = 1.78-43.53; p = .0076)



Drugs Use In
Urinary Incontinence
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Table 2 Drugs used in the treatment of overactive bladder/
detrusor overactivity

Level of Grade of
evidence recommendation
Tolterodine 1 A
Trospium 1 A
Solifenacin 1 A
Darifenacin 1 A
Propanthenne 7 B
Atropine, hyoscyamine 3 (& [3-Adrenoceptor antagonists
Drugs acting on membrane channels Terbutaline (3-2) 3 C
Calcium antagonists 2 D Salbutamol ((3-2) 3 C
K-Channel openers 2 D Mirabegron ([3-3) 2 B
ith mi ions PDE-5 inhibitors®
Oxybutynin 1 A (sildenafil, taladafil, vardenafil) 2 B
Propiverine 1 A COX inhibitors
icyclomine 3 C Indomethacin 2 C
Flavoxate 2 D Flurbiprofen 2 C
Antidepressants Tex
Imipramine 3 C xin_(n enic)” 2 A
Duloxetine 2 C Botulinum toxin (idiopathic)® 3 B
a-Adrenoceptor antagonists Capsaicin (neurogenic)® 2 C
Alfuzosin 3 C Resiniferatoxin (neurogenic)® 2 C
Doxazosin 3 C Other drugs
Prazosin 3 C Baclofen” 3 C
Terazosin 3 C Hormones
Tamsulosin 3 C an 2 C
| Desmopressin® 1 A

Assessments according to the Oxford system (modified).
COX, cyclooxygenase; LUTS, lower urinary tract symptom; OAB, over-
active bladder; PDE, phosphodiesterase.

Andersson KE,. Chapple CR et al. *(male LUTS/OAB).

) : b
Pharmacological treatment of overactive bladder: report from the p """a‘he?a"
International Consultation on Incontinence 3 'é‘:;g‘ée:f'c:;"

Current Opinion in Urology 2009, 19:380-394 “Nocturia (noctumal polyuria), caution hyponatremia, especially in the

elderly.



Anticholinergic/
anti-muscarinic agents

Acetylcholine Bladder

Pelvic nerve ACh
(parasympathetjc

o'-— | \"f’ (€ !_:eptor (+)
NlA:l receptor (—)
Hypogastric Detrusor
nerve (sympathetic) ) muscle
O .-
+— Urethra

0
33
0 o3 O—

—0] receptor (+)

Pudendal nerve

(somatic) '
External urethral
r- sphincter
ACh
Urogenital Nicotinic receptor (+)

diaphragm



The use of anticholinergic drugs in the management of
overactive bladder syndrome is well established when
compared to placebo treatment.

During initial treatment of overactive bladder syndrome there
was more symptomatic improvement when

(a) anticholinergics were compared with bladder training
alone, and

(b) anticholinergics combined with bladder training were
compared with bladder training alone

COLLABGRATION Rai BP, Cody JD, Alhasso A, Stewart L.
Anticholinergic drugs versus non-drug active therapies for non-neurogenic overactive bladder syndrome in adults.
Cochrane Database Syst Rev. 2012 Dec 12;12:CD003193

MIWILEY




Treatment, mg

Oxybutynin IR 20
Oxybutynin ER 20
Fesoterodine 12
Solifenacin 10
Oxybutynin IR 10
Trospium chioride 60
Solifenacin 5
Fesoterodine 8
Propiverine IR 20
Oxybutynin ER 10
Oxybutynin topical gel
Imidafenacin 2
Fesoterodine 4
Trospium chioride 40
Tolterodine ER 4
Tolterodine IR 2
Tolterodine IR 4
Oxybutynin TDS 3.9

-2.25 (-3.11 to -1.38); p < 0.001
-2.20 (-3.35 to -1.05); p < 0.001
-0.86 (-1.95t00.24); p=0.124

-0.78 (-1.01 to -0.56); p < 0.001
-0.76 (-1.60 to 0.08); p = 0.075

-0.67 (-1.01 to -0.33); p < 0.001
-0.65 (-0.96 to -0.34); p < 0.001
-0.58 (-0.76 to -0.41), p < 0.001
-0.54 (-0.89 to -0.19); p = 0.003
-0.53 (-0.92 to -0.15); p = 0.007
-0.50 (-0.91 to -0.09); p= 0.017
-0.49 (-0.98 to -0.01); p = 0.047

-0.42 (-0.75 to -0.09); p = 0.012

-0.40 (-0.91 10 0.11): p = 0.123
-0.34 (-0.50 to -0.19); p < 0.001
-0.27 (-1.15 to 0.60); p = 0.543
-0.26 (-0.65 to 0.13); p = 0.187
-0.24 (-1.41 to0 0.93); p = 0.689

@ Mean. = 95% confidence interval.
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Reduction in urgency incontinence episodes per 24 h compared with placebo

Fig. 5 - Reductions of urgency incontinence episodes per 24 h compared with placebo (red line), assessed in 17 251 patients. IR = immediate release;
ER = extended release; TDS = transdermal system.

Buser N, lvic S, Kessler TM, Kessels AG, Bachmann LM.

Efficacy and adverse events of antimuscarinics for treating overactive bladder: network meta-analyses.

Eur Urol. 2012 Dec;62(6):1040-60



Table 1. Categorization and grading of adverse events. Neurological adverse events
Fatigue 5
Type of adverse events Grading using VAS Somnolence 8
Gastrointestinal adverse events Sedation 7
Dry mouth 4 Insomnia 5
Dry throat 4 Confusion 5
Dysgeusia 4 Cognitive impairment 7
Constipation 4 Depression/lethargy 7
Diarrhoe 4 Dizziness/vertigo 5
Abdominal pain 5 Headache 5
Gastritis 5 Cardiac adverse events
Dyspepsia 4 Palpitation/tachycardia 5
MNausea 5 Hypertension 3
Vomitus 5 Orthostatic disturbance 3
Unspecified gastrointestinal adverse events 5 Fall 6
Ocular/visual adverse events Respiratory tract related adverse events
Dry eye Dry nose 3
Blurred vision Cough 4
Urinary tract related adverse events Masopharyngitis 4
Urinary retention 7 Sinusitis 4
Voiding difficulty 5 Upper respiratory tract infection 6
Dysuria 5 Influenza &
Urinary tract infection 6 Dermatological adverse events
Unspecified urinary tract related adverse events & Dry skin 3
Erythema/exanthema 4
Pruritus 5
WVAS: visual analogue scale (0= minimum severity, 10 =maximum severity).
doi:10.1371/journal.pone 00167181001

Kessler TM, Lucas, Bachmann LM, et al.
Adverse Event Assessment of Antimuscarinics for Treating Overactive Bladder: A Network Meta-Analytic Approach
PLoS One (2011) 6:e16718



Trade-off line
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Fig. 10 - Trade-off between efficacy and adverse events of clinically relevant dosages of antimuscarinics. IR = immediate release; ER = extended release;
TDS = transdermal system.

Buser N, lvic S, Kessler TM, Kessels AG, Bachmann LM.
Efficacy and adverse events of antimuscarinics for treating overactive bladder: network meta-analyses.
Eur Urol. 2012 Dec;62(6):1040-60



For urgency incontinence, antimuscarinic
medications improved the clinical severity of
incontinence relative to placebo

Magnitude of treatment effects low: <200 cases
of continence attributable to treatment per 1000
patients treated

NNT to achieve complete continence in
individual did not vary markedly across drugs

— 9 for oxybutynin, 12 for tolterodine, 8 for
fesoterodine, 9 for solifenacin, and 9 for trospium

Discontinuation of treatment because of adverse
effects common

Diagnesis and

— 1 woman for every 16 treated with oxybutynin, every

33 treated with fesoterodine, every 56 treated with
trospium, and every 78 treated with solifenacin

Shamliyan T,Wyman J, Kane RL.
Nonsurgical Treatments for Urinary Incontinence in Adult Women: Diagnosis and Comparative Effectiveness.
Agency for Healthcare Research and Quality; April 2012.




Long-Term Adherence to Antimuscarinic Therapy in Everyday
Practice: A Systematic Review

Paul W. Veenboer*,t and J. L. H. Ruud Bosch#*

From the Department of Urology, University Medical Centre Utrecht, Utrecht, The Netherlands J Urol. 2014 Apr;191(4):1003'8

e Regardless of which specific antimuscarinic drug is studied,
persistence rates are usually poor

* Considering all drugs together, median persistence rates
were
— 12.0-39.4% at 12 months
— 8.0-15.0% at 18 months
— 6.0-12.0% at 24 months
— 0.0 (darifenacin) - 16.0% (trospium) at 36 months

 Mean reported medication possession rates were also low,
with a mean of 0.37 at 12 months

* Risk factors for discontinuation: younger age group, use of
oxybutynin and use of immediate release formulations



Int Urogynecol J (2013) 24:595-604
DOI 10.1007/500192-012-1915-8

ORIGINAL ARTICLE

Oxybutynin: past, present, and future

Kelly Jirschele « Peter K. Sand

Table 1 Different oxybutynin formulations and common side effects

Medication Half-life = Adverse effects
(h)
Dry Constipation
mouth
Oxybutynin chloride IR 2-3 71.4 % 15.1 %
(Ditropan®) [73]
Oxybutynin ER 12-14 293 % 6.6 %
(Ditropan® XL) [40]
Oxybutynin transdermal 2 7% 2.1 %
(Oxytrol®) [52
Oxybutynin chloride gel 62-84 6.9 % 1.6 %
10 % (Gelnique™) [28]
Oxybutynin vaginal ring [65] 4.9-10.6 %
Oxybutynin rectal 48 %

suppository [47]




Intradetrusor injections of
botulinum toxin

Fig. 1. (a) Flexible injection needle for detrusor muscle injection
(Storz, Charr. 8, length: 50cm). (b) Mapping of the injection sites in
the detrusor muscle.
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Onabotulinumtoxin A in

Neurogenic Detrusor overactivity

Table 1 Change from baseline in clinical and urodynamic data, at week 6

Cruz etal Ginsberg et al ?
Week 6, 275 patients Week 6, 416 patients
Saline 200 U 300 U Saline 200 U 300 U
Incontinence episodes (n) -13.2 -21.8* -19.4* -8.8 -21* -22.7*
Fully continent (% of patients) 7.60% 38.00%* 39.60%* 0.00% 36.00%* 41.00%*
MCC mean %= (SD) 6.5 1448 157.0 + 164.8* 157.2 £ 1852* 160127 151.0% 171* 168.0 £ 170*
PdetmaxIDC, cmH20 64+ 41,1 =285+ 478*% -269 *+332% -24* (434 -351Fx357* -333 * 37.8*
(mean = SD)
Patients with no detrusor 17.40% 64.40%* 59.50%* 19.00% 64.00%* 69.0%*
contraction (%)
I-QOL score 11.7 24 4* 24.3* 10.8 26.9* 32.9*

*P < 0.05. Reproduced from Cruz et al.! and Ginsberg et al.? with permission.

Santos-Silva A, da Silva CM, Cruz F.
Botulinum toxin treatment for bladder dysfunction.
Int J Urol. 2013 Oct;20(10):956-62



Table 2 Clinical and urodynamic data of the subpopulations (multiple sclerosis and spinal cord injury) in the Cruz et al. and

Ginsberg et al, studies

Ginsberg et al ?

MS SCI
Saline 200U 300 U Saline 200 U 300 U
No. patients 81 77 69 63 58 63
Incontinence episodes -11.5 -20.4* -23.8* -5.7 -21.9*% -21.5*
(no. episodes)
MCC, mL (mean = SD) -7.5*+ 118 142 + 179* 162 = 171* 45 + 134 163 = 160* 175 = 169*
MDP at 1% IDC, cmH20 121 £ 423 -284*319* -290*332* -19.6*385 —41.0*384* -363=*414*
(mean = SD)
Cruz et al.
MS SCI
Saline 200U 300U Saline 200U 300U
No. patients 50 53 51 42 39 40
Incontinence episodes —18.1 —-25.9* —24.4* -7.5 -16.1* -12.9*
(number of episodes)
MCC, mL (mean % SD) 284 £ 1216 159.2 + 156.9* 168.7 £ 179* -219 *167.8 153.8 £ 177.7* 140.6 £ 195.3*
MDP at 1% IDC, cmH20 88 430 -146 %360 -202 * 229* 32*x403 -456*56.0* -34.1*41.1*

(mean * SD)

*P < 0.05. Reproduced from Cruz et al.! and Ginsberg et al.? with permission.

Santos-Silva A, da Silva CM, Cruz F.
Botulinum toxin treatment for bladder dysfunction.
Int J Urol. 2013 Oct;20(10):956-62



Table 5 - Adverse events overall and with incidence >5% during the first 12 wk of treatment cycle 1 and across the full treatment cycle 1
(safety population)

Placebo (n =90) OnabotA 200 U (n=91) OnabotA 300 U (n =89)
During the first 12 wk, n (%)
All AEs 50 (55.6) 63 (69.2) 68 (76.4)
AEs with incidence =5%
uTl 20 (22.2) 25(27.5) 34 (38.2)
Urinary retention 3(3.3) 18 (19.8) 28 (31.5)
Haematuria 3(3.3) 5(55) 7(7.9)
Dysuria 2(22) 2(22) 5 (5.6)
Constipation 2(22) 1(1.1) 5(5.6)
Treatment cycle 1 overall
Median duration of treatment cycle, wk 254 499 514
All AEs, n (%) 67 (74.4) 79 {86.8) 79 (88.8)
AEs with incidence =5%, n (%)
UTl 36 (40.0) 51 (56.0) 57 (64.0)
Urinary retention 3(3.3) 18 (19.8) 28 (31.5)
Haematuria 4(44) 5(5.5) 9(10.1)
Fatigue 1(1.1) 8 (8.8) 3(34)
Dysuria 2(2.2) 5 (5.5) 7(7.9)
Nasopharyngitis 3(3.3) 6 (6.6) 6(67)
Constipation 2(22) 5(5.5) 6 (6.7)
Diarrhoea 6 (6.7) 3(3.3) 6 (6.7)
Muscle spasms 1(1L1) 4(44) 6(67)
Muscular weakness 1(1.1) 6 (6.6) 4 (4,5)
Pyrexia 3(3.3) 6 (6.6) 1(1.1)
Arthralgia 5(5.6) 3(33) 1(1.1)
Influenza 0(0.0) 5 (3.5) 1(1.1)
Urinary incontinence 2(22) 5 (5.5) 1(1.1)
Pain in extremity 3(3.3) 5(55) 2{2.2)
MS Patients SCI Patients
Placebo OnabotA 200 U OnabotA 300 U Placebo OnabotA 200 U OnabotA 300 U
(n=50) (n=53) (= 50) (n=40) (n=38) (n=39)
UTI and urinary retention AES by actiology, n (%)
url 16 (32,0) 31 (58.5) 35 (70.0) 20 (50.0) 20 (52.6) 22 (564)
Urinary retention 2(4.0) 16 (30.2)' 27 (54.0) 1{2.5) 2(53) 1(2.6)

AE = adverse event; MS = multiple sclerosis; OnabotA = onabotulinumtoxinA; SCI = spinal cord injury; UT! = urinary tract infection.
" Placebo-controlled phase.
I p < 0,05 compared with placebo; chi-square test, or Fisher exact test,,

Cruz F, Herschorn S, Aliotta P, et al.

Efficacy and safety of onabotulinumtoxinA in patients with urinary incontinence due to neurogenic detrusor
overactivity: a randomised, double-blind, placebo-controlled trial.

Eur Urol. 2011 Oct;60(4):742-50



Table 6 - Postvoid residual and initiation of clean intermittent catheterisation in patients not using CIC before treatment (safety
population)

Placebo (n=41) OnabotA 200 U (n = 44) OnabotA 300 U (n=45)
PVR, ml
Baseline, mean (SD) 57.1 (50.8) 79.3 (50.0) 64.3 (50.7)
Change from baseline at week 2, mean (SD) ~-2.2 (58.8) 88.1 (185.2) 183.8 (204.2)
PVR =200 ml at week 2, % of patients 2.7 28.6 53.7
Initiation of CIC, % of patients” 12.2 295 42.2

CIC = clean intermittent catheterisation; OnabotA = onabotulinumtoxinA; PVR = postvoid residual; SD = standard deviation.
? Across treatment cycle 1.
" p < 0.001 among group comparison.

Cruz F, Herschorn S, Aliotta P, et al.

Efficacy and safety of onabotulinumtoxinA in patients with urinary incontinence due to neurogenic detrusor
overactivity: a randomised, double-blind, placebo-controlled trial.

Eur Urol. 2011 Oct;60(4):742-50



Onabotulinumtoxin A in
Idiopathic Detrusor overactivity

TABLE L. Study and Patient Characteristics

Sample size
Therapy in Therapy in Administration Duration of
Study experimental group  control group Country Experimental  Control method treatment  Dosage Inclusion population
Chapple et al*” OnabotulinumtoxinA Placebo Europe and US 277 27 Intravesical injections 12 weeks 100U Idiopathic OAB with Ul, >3 UUl episodes in a
(sparing the trigone) 3-day bladder diary, >8 micturitions/day, and
PVR <100 ml inadequately managed by
anticholinergic therapy
Nitti et al** OnabotulinumtoxinA Placebo US and Canada 280 277 Intravesical injections 12 weeks 100U idiopathic OAB with >3 UUI episodes in a
(sparing the trigone) 3-day bladder diary, >8micturitions/day, and
PVR <100 ml inadequately managed by
anticholinergic therapy
Fowler et al.” CnabotulinumtoxinA Placebo US, Canada, 53 44 Intravesical Injections 12 weeks 200U Idiopathic OAB with >6 UUI episodes in a
and Europe (sparing the trigone) 7-day bladder diary, >8micturitions/day, and
PVR <200 ml, inadequately managed by
anticholinergic therapy
Denys et al”’ OnabotulinumtoxinA Placebo France 30 31 Intravesical injections 12 weeks 1500 Idiopathic OAB with Ul, >3 UUI episodes in a
[sparing the trigone) i-day bladder diary, >8 mictunitions/day, and
PVR <150 ml Inadequately managed by
anticholinergic therapy
Dowson et al** OnabotulinumtoxinA Placebo UK 10 13 Intravesical injections 12 weeks 100U Idiopathic OAB inadeguately managed by
(sparing the trigone) anticholinergic therapy
Rovner et al™ Onabotulinumtoxind Placebo USs, Canada, 53 EE) Intravesical Injections 12 weeks 200U Idiopathic OAB with =6 UUI episodes in a
and Europe [sparing the trigone) 7-day bladder diary, >8 ictunitions/day, and
PVR <200 ml, inadequately managed by
anticholinergic therapy
Dmochowski et al*®  OnabotulinumtoxinA Placebo US, Canada, 53 44 Intravesical injections 12 weeks 200U Idiopathic OAB with >6 UUI episodes in a
and Europe {sparing the trigone) 7-day bladder diary, >8 micturitions/day, and
PVR <200 ml inadequately managed by
anticholinergic therapy
Sahas {2006) OnabotulinumtoxinA Placebo UK 16 13 Intravesical injections 12 weeks 2000 Idiopathic OAB inadequately managed by

(sparing the trigone)

anticholinergic therapy

OAB, overactive bladder; UL urinary incontinence; UUJ, urinary urgency incontinence; PVR, post-void residual urine volume,

Cui Y, Zhou X, Zong H, Yan H, Zhang Y.
The efficacy and safety of onabotulinumtoxinA in treating idiopathic OAB: A systematic review and meta-analysis.
Neurourol Urodyn. 2014 Mar 28. [Epub ahead of print]



Table 1 - Overview of demographics, outcome, and side effects of the two pivotal placebo-controlled trials for idiopathic overactive bladder

Nitti et al. [3] Chapple et al. [4]
Placebo BoNT-ONA 100 U Placebo BoNT-ONA 100 U
Demographics
Probands 277 280 271 277
Age, yr 61.0 61.7 59.2 59.5
Female gender, % 88.4 90 845 88.1
Duration of OAB, yr 6.6 6.8 5.7 5.2
Daily urge Ul episodes 4.5 48 5.7 55
Daily urgency episodes 7.9 8.5 8.8 9.1
Daily micturition episodes 11.2 12.0 11.8 12.0
Nocturia episodes 2.0 2.2 21 2.2
Outcome
Reduction in daily micturition episodes -0.91 -2.15 -0.83 -2.56
Reduction in daily Ul episodes 0.87 2.65 1.03 295
Reduction in daily urgency episodes -1.21 -293 ~-1.24 -3.67
Reduction in daily nocturia episodes -0.24 -0.45 -0.25 0.054
Side effects’
UTI, % 59 155 52 20.4
Urinary retention, % 0.4 54 04 58

BoNT-ONA = onabotulinumtoxinA; OAB = overactive bladder; UTI = urinary tract infection.
" As reported at week 12.

Madersbacher S.
Onabotulinumtoxin A for idiopathic overactive bladder symptoms: many answers but more questions.
Eur Urol. 2013 Aug;64(2):257-9



 Mirabegron

Novel drug:
Selective Beta-3 adrenoceptor agonist

Table 2. Summary of Mrabogron Cinical Trais

Primary and Secondary End Points

Moan Moan
Incontinence  Micturition  Mean
Episodes/  Episodes/ Volume
24 hours, 24 hours, Voided Other
Reterence Dasign Intervention mean mean mb Secandary End Points
{ Chapple N =260 Secondary Primary  Secondary  Urge inconlinencs apsoces/
(2013 Phasa Za, peood of concopt 24 hours, mean
4 woaks Mrabegron 100 mg twoa dally -2 -2.19° +260 206"
A, DB, PC, AC, MC Mrabegron 150 mg twice daily -1.56 -2.21* 2 -144
parabed groun Toterodine ER 4 mgiday 165 -1.49 + 238 -153
Pacabo 101 +105 -1.09
Chapple N = 1108 Secondary Primaty  Secondary  Urgs inconlinencs episocas/
(2010 Phase 24 cosa range 24 hours
4 woaks Mimbegron 24 mgiday ~1.4 -1.9 e 1.0
F, DB, PG, AC, MC Misabagron 50 mgiday 12 214 +27 3 1
parale group Meabagron 100 mg/day -11 -2 +58 1.2*
Miabegron 200 mg/day -1.1 -2 i g 1.2¢
Pacebo ~04 1.4 473 L
| Khudler N=1878 Primary Primary  Secondary Mean incontingncs episodes
{Ewropean- Phase 3 ANG MICRINEONS24 hours al
Austraban) 12 woeks wook 4
{21333 { DB, PC, AC, MC, Miabagron 50 mgiday 15» 1.5 240 104%/-1.16*
parakel groud Miabagron 100 mgiday -1 .46° -1.77° +2355 -1 034/ -1 .20
Tolteroding SH 4 mgiday -127 -1.68 +250° -100* /1104
Pacebo 7 1.34 124 0658/ -077
Ny N = 1322 randomizsd Primary Primaty  Secondary Mean Incortnence spisodes
{North- Phase 5 and miclurisons24 hours i
Amarican) 12 woaks wook 4
{(20133%%7 R DB, PG, MG, Mimbagron 50 mg Jally 147 -1 66" 41822 ~1.200 /<1197
parakel groupn Meabeagron 100 mg daly -16> ~-1.75 +180° ~31.18% (137
Pacebo -1.13 -1.08 +7.0 022077

' a Bladder
Pelvic nerve ACh e - = &
(parasympathetic) — |
U — '
Noradrenalin Na ,
shiacsasiog ¥~ Detrusor

: AL = active contral, DB = doubla-tlind; ER = axlended-redaase. MC = mutcentar, PC = placabo-controded R = mndomazed; SR = slow-1eleass

| *Significant at p « 0.06 vs placabo

Bridgeman MB, Friia NJ, Taft C, Shah M.

Mirabegron: p3-adrenergic receptor agonist for the treatment of overactive bladder.

Ann Pharmacother. 2013 Jul-Aug;47(7-8):1029-38

nerve (sympathetic)

Urethra

-otl receptor (+)

Pudendal nerve

(somatic) E=——— -
External urethral
sphincter

Urogenital Nicotinic receptor (+)

diaphragm
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00 % Mirabegron for the treatment of overactive bladder:
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Table 3 Overview of treatment-emergent adverse events in the pooled safety analysis (SAF)

Mirabegron
Tolterodine
25 mg 50 mg 100 mg Total ER 4 mg

Number of patients (%) Placebo (n = 1380) (n = 432) (n = 1375) (n = 929) (n = 2736) (n = 495)
Any TEAE 658 (47.7) 210 (48.6) 647 (47.1) 402 (43.3) 1259 (46.0) 231 (46.7)
Drug-related TEAE 232 (16.8) 87 (20.1) 256 (18.6) 172 (18.5) 515 (18.8) 131 (26.5)
TEAE leading to discontinuation 46 (3.3) 17 (3.9) 53 (3.9) 34 (3.7) 104 (3.8) 22 (4.4)
Drug-related TEAE leading to discontinuation 27 (2.0) 11 (2.5) 35 (2.5) 25 (2.7) 71 (2.6) 20 (4.0)
SAE 29 (2.1) 7(1.6) 29 (2.1) 26 (2.8) 62 (2.3) 11(2.2)
Drug-related SAE 6 (0.4) 3(0.7) 7 (0.5) 3(0.3) 13 (0.5) 6(1.2)
Common TEAEs by preferred term (reported by > 3% in total mirabegron group)

Hypertension 105 (7.6) 49 (11.3) 103 (7.5) 48 (5.2) 200 (7.3) 40 (8.1)
Nasopharyngitis 35 (2.5) 15 (3.5) 54 (3.9) 25 (2.7) 94 (3.4) 14 (2.8)
Urinary tract infection 25 (1.8) 18 (4.2) 40 (2.9) 25 (2.7) 83 (3.0) 10 (2.0)
Antimuscarinic AEs of interest by preferred term (reported by > 2% in any group)

Headache 43 (3.1) 10 (2.3) 47 (3.4) 23 (2.5) 80 (2.9) 18 (3.6)
Dry mouth 29 (2.1) 8 (1.9 23 (1.7) 23 (2.9) 54 (2.0) 50 (10.1)
Constipation 20 (1.4) 7(1.6) 22 (1.6) 15 (1.6) 44 (1.6) 10 (2.0)
Drug-related* TEAEs by preferred term (reported by > 2% in any group)

Hypertension 63 (4.6) 30 (6.9) 65 (4.7) 32 (3.4) 127 (4.6) 30 (6.1)
Headache 18 (1.3) 4(0.9) 28 (2.0) 12 (1.3) 44 (1.6) 11 (2.2)
Dry mouth 22 (1.6) 7(1.6) 13 (0.9) 20 (2.2) 40 (1.5) 47 (9.5)

SAF, safety analysis set; ER, extended release; TEAE, treatment-emergent adverse event; SAE, serious adverse event.
*Possible or probable, as assessed by the investigator, or records where relationship was missing.

Int J Clin Pract, July 2013, 67, 7, 619-632.
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A Multicenter, Double-blind, Randomized, Placebo-controlled

Platinum Priority — Voiding Dysfunction
Editorial by Christopher R. Chapple on pp. 841-842 of this issue

Trial of the p3-Adrenoceptor Agonist Solabegron [for
Overactive Bladder

Eliot H. Ohlstein “*, Alexander von Keitz”, Martin C. Michel

#AltheRx Pharmaceuticals, Malvern, PA, USA; bUroIo‘gy Practice, Marburg Germany; © Department of Pharmacology, Johannes Gutenberg University,
Mainz, Germany

time, weeks
0 2 4 6 8

- o 0 L - L

Phase 1 tl‘la| % -e- placebo
@ -»- solabegron 50 mg
& 201 -e- solabegron 125 mg
§
P ~» (n =88)
‘: -60 4
s » —¢ (n=285)

Fig 3 - Adjusted mean percentage change from baseline at 4 wk and 8 wk of treatment (secondary and primary end points, respectively) in incontine noe
cpisodes per 24 h in the intention-to-treat population. Actual baseline values are shown in Table 2.
* p <005 vs placebo.



Drugs for outflow obstruction
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Drugs for outflow obstruction

j Bladder

Prazocin (Minipress)
Terazocin (Hytrin)
Doxazocin (Cardura)
Alfuzosin (Xatral RS/XL)

Tamsulosin (Harnal)

Finasteride (Proscar)
Dutasteride (Avodart)




Drugs for BPH

Alpha blocker has a more immediate action

Alfuzosin and Tamsulosin are better tolerated,
Tamsulosin has least effect on BP eur urol 1999;36:1-13

Prostate volume predicts outcome of treatment with
Finasteride- 40 ml urology 1996;48: 398-405 Dutasteride is
effective for prostate size >30 ml ;s urol 2006; 176:1045-50

Combination therapy nNemm 2003, 349;2387-98

— reduced the risk of overall clinical progression

— Combination therapy and finasteride monotherapy reduced the long-
term risk of acute urinary retention and the need for invasive therapy

— greater improvement in the AUA symptom score and the maximal
urinary flow rate than did either drug alone.



Table 3. The incidence of postural
hypotension during long-term therapy of
hypertension

a-Blockers 0-224 Svetky et al., 1988; Langdon & Packard, 1994;
Maslowski, 1991; Nomura et al., 1996;
Itskovitz, 1994 [28-30, 32, 34]

B-Blockers 7.8-9.0 Svetky et al., 1988; Ré1hi et al., 1995 [8, 32]

Diuretics 4.6-60 Heseltine & Bramble, 1988; Myers et al., 1978;
Riihd et al., 1995 [6, 8, 26]

Other hypertensives 7.9 Riihd et al., 1995 [8]

(drugs not specified)

ACE inhibitor 0.252 Fallowfield et al., 1993 [33]

(lisinopril)

a  PData show number of patients withdrawn from therapy with postural hypotension.

Meredith PA
Cardiology 2001; 96(Suppl 1):19-24



J. C. Nickel, S. Sander, T. D. Moon
Int J Clin Pract, October 2008, 62, 10, 1547—-1559
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Figure 4 Odds of developing a vascular-related adverse event while on specific al-adrenergic receptor blockers. Sizes of
the data markers are indicative of the relative weight of each study. The bar is representative of the 95% confidence

interval dizziness, hypotension or syncope



Intraoperative Floppy Iris syndrome

Pooled OR after Tamsulosin use ~40 fold
greater than that after Alfuzosin use.

Alfuzosin>Terazosin>Doxazosin opthalmology 2011;
118:730-735

Iris fluttering, iris prolapse towards incision
and progressive pupillary constriction leading
to high rate of complication during cataract

SUI8ErY Acta Opthal 2009; 87:704-8



Combination treatment with Alpha-blocker
plus Anti-cholinergic
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The Role of Antimuscarinics in the Management of Men With
Symptoms of Overactive Bladder Associated With Concomitant
Bladder Outlet Obstruction: An Update

Anastasios Athanasopoulos®™”, Christopher Chapple®, Clare Fowler*, Christian Gratzke”,
Steven Kaplan®, Christian Stief*, Andrea Tubaro’

“Urodynomi: Urclogy Unit, Department of Urology, Medionl School Usitversy of Mitras, Matras, Gorece

! Hospieal for Nverodogy amd Neurvsurgery. University College Longdon Mospitol. Lendon, UK

¥
ow York, NY. LSA

The sequential use of a-blockers
and antimuscarinics seems to
be the most appropriate
approach

use of antimuscarinics and a-
blockers appears generally to be
safe and efficacious

Efficacy of antimuscarinics has
been proven in different trials
regarding different storage
symptom end points, but not all
end points regarding OAB
reached significance.

All the reported trials are of
short duration (4-12 wk) and
include only men with low
postvoid residual urine volumes
(<200 ml) at baseline..



Drug Evaluation

Silodosin: ‘a new subtype selective

alpha-T antagonist for the
treatment of lower urinary tract
symptoms in patients with benign
prostatic hyperplasia

Nadir I Osman, Christopher R Chapple’, Francisco Cruz,

Frangois Desgrandchamps, Carlos Llorente & Francesco Montorsi

'Royal Hallamshire Hospital, Sheffield Teaching Hospitals NHS Foundation Trust,
Department of Urology, Sheffield, UK

Expert Opin. Pharmacother. (2012) 13(14):2085-209% | Table 1. Comparison in experimental selectivity

parameters.
Silodosin Tamsulosin

Receptor selectivity [16] 162-fold 9.55-fold
(for the o4 receptor over o)
Tissue selectivity [16,24] 280-fold 20-fold
(for the o4 receptor over o)
In vivo selectivity [25] >3.79 1.09
(Uroselectivity index)




Table 2. Change in total IPSS and subscores Phase lll studies.

Study No of patients

Mean decrease total IPSS (SD)

Mean decrease
Voiding IPSS (SD)

Mean decrease
Storage IPSS (SD)

Kawabe et al, 129)

Silodosin 4 mg bd 175
Tamsulosin 0.2 mg od 192
Placebo 89
Marks et al. [30]

Silodosin 8 mg od 466
Placebo 457
Chapple et al. (28] (intention to treat)
Silodosin 8 mg od 381
Tamsulosin 0.4 mg od 384
Placebo 190

-8.3 (6.4)*
-6.8 (5.7)
-5.3(6.7)

-6.4(6.63)*
-3.5(5.84)

-7.0*
-6.7*
-4.7

-5.8 (4.6)*
-4.8
-3.8

-4.0 (4.31)*
-2.1 (3.76)

-4.5*
4.2
-29

-2.5(2.9)*
-2.1(2.6)
-1.5 (2.6)

-2.3 (2.93)*
-1.4 (2.99)

-2.5*
-2.4*
-1.8

*Significant over placebo.

Table 3. Change in Qmax mi/s Phase lll studies.

Study

No of patients

Baseline Qmax (SD)

Mean change (SD)

Kawabe et al. |29
Silodosin 4 mg bd
Tamsulosin 0.2 mg od
Placebo

Marks et al. [30]
Silodosin 8 mg od
Placebo

Chapple et al, [28] (intention to treat)
Silodosin 8 mg od
Tamsulosin 0.4 mg od
Placebo

175
192
89

466
457

381
384
190

9.88 (2.75)
9.41 (2.81)
10.18 (2.72)

8.7(2.60)
-3.5(2.80)

10.78
10.27
10.32

1.70 (3.31)
2.60 (3.98)
0.26 (2.21)

2.61(4.43)"
1.5 (4.36)

3.77
3,53
293

*Significant over placebo:

Expert Opin. Pharmacother. (2012) 13(14):2085-2096



Table 4. Comparison in key adverse events of silodosin compared to placebo and tamsulosin (as a percentage of

total patients).

Study Silodosin Tamsulosin Placebo
Kawabe et al. [29]
Eiaculatory dysfunction (EiD) 22.3% 1.6% 0
Dizziness 5.1% 7.3% 4.5%
Orthostatic hypotension* - _ _ z S
Discontinuation rate 10.2% (2.9% due to E|D) 5.7% 4.5%
Marks et al. [30]
Eiac“la:nq‘ dl.IShlnC‘IQn ‘El[n ZBOE N Qo
Dizziness 3.2% - 1.1% |
Orthostatic hypotension 2.6% - 1.5%
Discontinuation rate’ 8.3% (2.8% due to E|D) - 11.4%

Chapple et al. (28]

Ejaculatory dysfunction (EjD) 14.2% 2.1% 1.1%

Dizziness - - -

Orthostatic hypotension 0 0 0 J
0% T 070

ULLONUINMUauon rate

Marks et al. [37] (open-label study)

Z. 170 \1.37 Jue w tjo)

De novo group

Continuation group - .

Eiaculatory dysfunction (E|D) 31.1% 9. 6% -
Dizziness 3.5% 2.2% - -
Orthostatic hypotension 2.9% 2.2% - -

Discontinuation rate

Tammela and Chapple [39]
(open-label study)

16.1% (7.5% due to ED)

All patients including
continuation of silodosin,
previous tamsulosin and
de novo groups

9.6% (1.9% due to ED)

Ejaculatory dysfunction (EjD) 9.0%
Dizziness 0.8%
Orthostatic hypotension 0.0%
Discontmuanon rare TT%

*Not assessed but no significant difference in heart rate and blood pressure between groups.

Including those lost to follow up

Expert Opin. Pharmacother. (2012) 13(14):2085-2096



Table 4. Comparison in key adverse events of silodosin compared to placebo and tamsulosin (as a percentage of
total patients).

Study Silodosin Tamsulosin Placebo

Kawabe et al. [29]

[CEaculatory dysfunction (E1D) 22.3% 16% 0 ]
Dizziness 5.1% 7.3% 4.5%
Orthostatic hypotension* - - -
Discontinuation rate 10.2% (2.9% due to EjD) 5.7% 4.5%

Marks et al. [30]

[ Ejacuratory dystancuon (E]D) 2870 U.9% |
Dizziness 3.2% 1.1%
Orthostatic hypotension 2.6% 1.5%
Discontinuation rate’ 8.3% (2.8% due to EjD) 11.4%

Chapple et al. (28]

[CElaculatory dysfunction (EID) 14.2% 1% ]
Dizziness - -
Orthostatic hypotension 0 0
Discontinuation rate 2.1% (1.3% due to E|D) 1.6%

Marks et al. 137] (open-label study)

De novo group

Continuation group

L Eiaculatory dvsfunction (EiD) 31.1% 9 5% - |
Dizziness 3.5% 2.2% -
Orthostatic hypotension 2.9% 2.2% -

Discontinuation rate

Tammela and Chapple [39]
(open-label study)

16.1% (7.5% due to E|D)

All patients including
continuation of silodosin,
previous tamsulosin and
de novo groups

9.6% (1.9% due to EjD)

[ Ejacuratory aystancuon (Ejo) T.0% ]
Dizziness 0.8%
Orthostatic hypotension 0.0%
Discontinuation rate 1%

*Not assessed but no significant difference in heart rate and blood pressure between groups.

Including those lost to follow up.

Expert Opin. Pharmacother. (2012) 13(14):2085-2096



A Systematic Review and Meta-analysis on the Use of

Phosphodiesterase 5 Inhibitors!Alone or in Combination B o et i i
- ry Tract Symptoms Due to Benign

Prostatic Hyperplasia

Europaan Association of Urology
Maitro Gacel™*, Giovanni Corona ™, Matteo Salvi®, Linda Vignozzi®, Kevin T, McVary ",
Steven A. Kaplan®, Claus G, Roehrborn’, Sergio Serni®, Vincenzo Mirone”, Marco Carini®,
Mario Maggl*
CDepartment of Ursbegy, Universry of Mavoncr, Finceis v, faty) " Endoctinafogy L. Magebre Setbirse Mpital, Sodigna laty: * Semal Medhcne and
Aiinlogy Uni, Deparissent of Cisosd Nosipsihalony, Unversity f Permce, Firence Jialy: *Norohwesten Usienity, Frtnbeny Schost of Meditine
Table 1 - Characteristics of the studies included in the meta-analysis
Study Baseline Treatment Population characteristic
characteristics
Age, Body IPSS Drug Dosage, Pills  Run-in, No. of No. of Study  Jadad
yr  mass mg per wk patients patients  duration, score
index week active, control, wk
completed completed
PDE5-1s alone
McVary et al. [21] 60 = - Sildenafil 50 (2 wk); 100 7 4 168 155 12 B
McVary et al. [16] 61.5 - 17.9 Tadalafil 20 (2 wk); 100 7 4 125 126 12 3
Stief et al. [22] 559 273 16.8 Vardenafil 10 14 4 105 110 8 3
Roehrborn et al. [23] 62.0 285 17.2 Tadalafil 2.5; 5. 10; 20 7 4 701 185 12 3
Porst et al. [24] 619 283 16.1 Tadalafil 2.5; 5:10; 20 7 4 386 105 12 3
Tamimi et al. [25] 609 269 19.0 UK-369003 10;25; 50; 100 7 2 246 37 12 3
Porst et al, [26] 648 278 168 Tadalafil 5 7 4 148 152 12 4
PDES5-Is plus a-blockers
Kaplan et al. [27) 634 254 173 Sildenafil plus alfuzosin 25 7 - 19° 18 12 3
Bechara et al. [28] 63.7 - 19.4 Tadalafil plus tamsulosin 20 7 2 13 14 12 3
Liguori et al. [29] 61.3 - 15 Tadalafil plus alfuzosin 20 7 - 21 18' 12 3
Tuncel et al. [30] 58.8 - 154 Sildenafil plus tamsulosin 25 4 - 20 20! 8 2
Gacci et al. [31] 68.0 257 19.6 Vardenafil plus tamsulosin 10 7 30° 29 12 3

PDE5-Is = phosphodiesterase type 5 inhibitors.
" With a-blockers.
" «-Blockers alone.
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Fig. 2 - Weighted differences (with 95% confidence interval [C1]) of International Prostate Symptom Score (IPSS), maximum flow rate (Q,...). and
International Index of Erectile Function (IEF) score for the studies on phosphodiesterase type 5 inhibitors (PDES-1s) versus placebo (A, B, and C,
respectively) and PDES-Is plus o-blocker versus e-blocker alone (D, E, and F, respectively).

LL= lower limit; UL = upper limit.




Drugs for stress incontinence

Phenylpropanolamine
Ephedrine
Pseudoephedrin

U.S. Food and Drug Administration
Im Protecting and F‘rorrmtimgg Your Health
Phenylpropanolamine hydrochloride (PPA)
FDA is taking steps to remove phenylpropanolamine
hydrochloride from all drug products due to the risk of
hemorrhagic stroke. FDA has significant concerns
because of the seriousness of stroke and the inability to

predict who is at risk.
[November 6, 2000 - Public Health Advisory - FDA
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Du I oxetine Drugs 2004; 64(22):2567-73

e Serotonin and Norepinephrine reuptake inhibitor
(SNRI)

* Block the reuptake of S and N at Onuf’s nucleus in
sacral spinal cord, activating pudendal motor neuron
causing an increase in urethral striated muscle tone
and the force of contraction

e ? A central effect resulting in increase in bladder
capacity




Study Treatment Control RR (fixed) Weight RR (fixed)
or sub-category nN nN 95% Cl % 85% Cl
01 Duloxetine 80 mg dally
Norton 2002 237123 20/132 —_—— 36.19 1.23 (0.71, 2.13])
Dmochowski 2003 36/344 20/339 —— 37.79 1.77 (1.0S, 3.00)
Milard 2004 167227 14/231 —i— 26.03 1.16 [0.58, 2.33)
Subtotal (95% Cl) 694 702 <@ 100.00 1.42 (1.02, 1.98)
Total events: 75 (Treatment), 54 (Control)
Test for heterogenetty. Chi* =126, df =2(P=053), 1= 0%
Test for overall effect: Z = 207 (P = 0.04)
02 Duloxetine 40 mg daily
Norton 2002 307123 20/132 — 100.00 1.61 (0.97, 2.68)
Total events: 30 (Treatment), 20 (Control)
Test for heterogenety. not apphcable
Test for overall effect. Z =183 (P =0.07)
03 Duloxetine 20 mg daily
Norton 2002 21/128 20/132 —— 100.00 1.08 [0.62, 1.90)
Total events: 21 (Treatment), 20 (Control)
Test for heterogenety not apphcable
Test for overali effect Z=028 (P =078)
05 1 2
Favours placebo  Favours duloxetine

Fig. 1 - Numbers cured during treatment: Duloxetine vs placebo.

Duloxetine, a Serotonin and Noradrenaline Reuptake Inhibitor (SNRI) for
the Treatment of Stress Urinary Incontinence: A Systematic Review.
European Urology 51 (200 7) 67-74



Study Treatment Condrol RR (fixed) Weight RR (fixed)

or sub-category niN niN 95% Cl % 95% Cl

01 Duloxetine 80 mg daily

Dmochowski 2003 1777344 114/339 - 34.35 1.83 (1.28, 1.83)
Cardozo 2004 30/46 7/52 —_— 1.97 4.84 (2.36, 9.96)
Millerd 2004 1387227 1317231 - 38.85 1.05 (0.90, 1.23)
Van Kerrebroeck 2004 128/247 83/247 - 24.83 1.54 (1.25, 1.91)
Subtotal (95% CI) 864 869 ’ 100. 00 1.41 (1.27, 1.86)

Tota! everts: 470 (Treatment), 335 (Control)
Test for heterogenetty. Chw* = 26 66, df = 3 (P < 0.00001),F =88.7%
Test for overall effect: Z = 6.54 (P < 0.00001)

02 Duloxetine 40 mg daily
Zinner 1998 15/33 5/34 —8—— 100.00 3.09 (1.27, 7.54)
Total events: 15 (Treatment), S (Control)
Test for heterogenety. not apphcable
Test for overall effect Z = 248 (P = 001)

03 Duloxetine 30 mg daily

Zinner 1998 16/26 5/34 —8— 100.00 4.18 (1.76, 9.94)
Total events: 16 (Treatment), 5 (Control)
Test for heterogenety: not appicable

Test for overall effect Z = 3.24 (P = 0.001)

04 Duloxetine 20 mg daily
Mulcahy 1996 42/55 18/37 — 81.15 1.57 (1.09, 2.25)
Zinner 1998 16/34 5/34 —#—  18.85 .20 (1.32, 7.75)
Subtotal (95% CI) 89 71 RS 100. 00 1.68 (1.33, 2.6S5)
Total events: 58 (Treatment), 23 (Control)

Test for heterogenety. Ch’ =233, df =1 (P=013),P=571%
Test for overall effect: Z = 3.57 (P = 0.0004)

w

01 02 05 1 2 5 10

Favours placebo  Favours duloxetine

Fig. 2 - Numbers improved during treatment: Duloxetine vs placebo.

Duloxetine, a Serotonin and Noradrenaline Reuptake Inhibitor (SNRI) for
the Treatment of Stress Urinary Incontinence: A Systematic Review.
European Urology 51 (2007) 67-74



Study Treatment Control WMD (fixed) Weight VWD (fixed)
or sub-category N Mean (SD) N Meean (SD) 95% Cl % 95% Q
01 Duloxetine 80 mg daily
Dmochowski 2003 344 11.10¢(14.80) 339 6.80(13.80) —— 60,93 4.30 [2.15, 6.45)
Cardozo 2004 sz 10.60(19.10) s2 2.40(9.40) —) 8.38 8.20 (2.41, 13.99)
Misard 2004 227 10.30¢16.00) 231 6.40(17.00) —_— 30.70 3.90 [0.88, 6.92)
Subtotal (95% CI) 623 622 < 100.00 4.50 [2.83, 6.18)
Test for heterogenety: Chv' =1.76,d1 =2 (P = 0.42),I" = 0%
Test for overall effect: Z = 527 (P <0.00001)
02 Duloxetine 40 mg daily
Zinner 1998 33 8.20(10.80) 34 2.60(8.80) ——fepy 100.00 5.60 [0.87, 10.33)
Test for overail effect: Z = 2.32 (P = 0.02)
03 Duloxetine 30 mg daily
Zinner 1998 26 10.00(6.40) 34 2.60(8.80) —8— 100.00 7.40 [3.55, 11.25)
Test for overail effect: Z = 3.77 (P = 0.0002)
04 Duloxetine 20 mg daily
Zinner 1998 34 12.00¢16.00) 34 2.60(8.80) —3¥ 100.00 9.40 (3.26, 15.54)
Test for overal effect: Z = 3.00 (P = 0.003)

10 -5 0 10

Favours placebo Favours duloxetine

Fig. 3 - Assessment of I-QoL change: Duloxetine vs placebo.

Duloxetine, a Serotonin and Noradrenaline Reuptake Inhibitor (SNRI) for
the Treatment of Stress Urinary Incontinence: A Systematic Review.

European Urology 51 (200 7) 67-74



Sludy Treaiment Control RR (fixed) Weight RR (fixed)
or sub-category nN nN 95% Cl % 85% Cl
01 Numbers experiencing adverse events
Norton 2002 2037418 61/138 <1 12.22 1.11 [0.90, 1.37)
Dmochowski 2003 255/344 170/339 -— 22.85 1.48 [(1.31, 1.67)
Cardozo 2004 43/46 37/52 ——- 4.64 1.31 [1.09, 1.59)
Millard 2004 173/227 1377231 -3 18.12 1.29 (1.13, 1.46)
Van Kerrebroeck 2004 200/247 158/247 - 21.09 1.27 (1.13, 1.42)
Kinchen 2005 198/224 189/227 - 21.08 1.26 (1.14, 1.39)
Subtotal (95% CI) 1503 1234 . 100.00 1.30 (1.23, 1.37)
Total everts: 1072 (Treatment), 722 (Control)
Test for heterogenetty: Chi* = 7.02,df » S (P = 0.22), 1" = 28 8%
Test for overall effect: Z = 3.33 (P < 0.00001)
02 Numbers withdrawing from treatment/trial arm
Norton 2002 §1/418 7/138 —— 21.63 2.42 (1.13, §.21)
Dmochowski 2003 82/344 14/339 —— 29.04 §.77 (3.34, 9.97)
Cardozo 2004 18/88 3/54 —_—) 6.23 5.89 (l1.84, 18.85)
Millard 2004 39/227 4/231 —p 8.16 9.92 (3.60, 27.31)
Van Kerrebroeck 2004 537247 12/247 —— 24.7) 4.42 (2.42, 8.06)
Kinchen 2005 20/224 57227 —ttly 10.23 4.05 (1.55, 10.61)
Subtotal (95% CI) 1512 1236 4 100.00 4.88 [3.61, 6.61)
Total everts: 263 (Treatment), 45 (Control)
Test for heterogenety: Chi* =581,df =5(P=033),F=139%
Test for overall effect: Z = 10.27 (P <« 0.00001)

01 02 0s 1 2 5 10

Favours duloxetine  Favours placebo

Fig. 4 - Adverse events and discontinuation rates: Duloxetine vs placebo.

Nausea is the most common side-effect. Other side-effects

reported were vomiting, constipation, headache, dry mouth,

fatigue, dizziness, and insomnia

Duloxetine, a Serotonin and Noradrenaline Reuptake Inhibitor (SNRI) for
the Treatment of Stress Urinary Incontinence: A Systematic Review.
European Urology 51 (200 7) 67-74



Tolerability and efficacy of duloxetine in
a nontrial situation

JRA Duckett, M Vella, G Kavalakuntla, M Basu

Department of Obstetrics and Gynaecology, Medway Maritime Hospital, Gillingham, Kent, UK
Correspondence: JRA Duckett, Consultant Gynaecologist, Medway Maritime Hospital, Windmill Road, Gillingham, Kent ME7 5NY, UK.
Email jraduckett@hotmail.com

BJOG 2007;114:543-547.

* Overall rate of improvement was 37%.

* 66% women discontinued therapy due to
adverse effects or lack of efficacy

e Conclusion: In a non-trial situation duloxetine
is poorly tolerated



P ) S
(@ Y Effective Health Care Progrem

Shamliyan T,Wyman J, Kane RL.
Nonsurgical Treatments for Urinary Incontinence in Adult Women: Diagnosis and
ponsurgical Tratnen®” — Comparative Effectiveness.

in Adult Women:

Diagnoss and Agency for Healthcare Research and Quality; April 2012.

Comparative Effectiveness

* duloxetine hydrochloride reduced the
y clinical severity of incontinence but was not
more likely to resolve incontinence (ie, result
in continence) relative to placebo.

 Based on 24 published studies, the benefit-
to-risk ratio of duloxetine was low:

— incontinence severity in /5 to 140
women per 1000 treated, and

— 129 women per 1000 treated using
the medication due to adverse effects



Estrogen and Ul

* Oral estrogen supplement: Subjective
improvement without objective reduction of
urine leaked obstet Gynecol 83:12-8, 1994



Oestrogen therapy for urinary incontinence in post- e
menopausal women (Review)

Cody JD, Jacobs ML, Richardson K, Moehrer B, Hextall A

Analysis 1.3. Comparison | Oestrogen versus placebo or no treatment, Outcome 3 Incontinence not
improved (generic inverse variance) (women's observations).

Review:  Oestrogen therapy for urinary incontinence in post

Comparisore | Oestrogen versus placebo or 1o treatmeant

menopalsal women

Outcome: 3 Incontinence not impraved (genenc inverse varance) (wamen's absernvations)

Placebo /
no
Study or subgroup Oestrogen treatment fog [Risk Ratic] Risk Ratio Weight Risk Ratio
N N (SE) WFxed 35% O IVFxed95% CI
| Systemic administration (any ncontinence)
Cardoro §993 S 35 33 01393 (0.2078) 500 P ar% 0B7[ 058 131]
Hendrix (hysterectoey) 2950 2970 04637 (D068E) =) 752 % 159 139, 182
Jackson 1999 S 29 2 03011 (0.2305) ——r ar% 074[047.1.16)
Rufford 2003 5 5 2 -0.1744 (0.2469) - 538 % DB4[0352 138]
Woalter 1978 S " 10 D%163 (04134) m—e— 21% 040 [ 018,050
Wikan 1987 S 16 & 05798 (04187) e— - 20% 056 [025,1.27]
Subtotal (95% CI) . 100.0 % 1.32[ 1.17, 148 ]
Hatarogenaity: Chilt = 3245, of = 5 (P<0.00001 ) 7 =85%
Test for overal effect: Z = 4463 (P < C00001)
2 Local adrministration {(any ncontinence)
Dessole 2001 L 44 “ 09676 (02295) .- 105 % 038[024.060)
Henalla 1987 L 24 p 13 01378 (0.0868) -} 736% 088[074 1.04]
Kurz 1993 L i 21 13863 (0.4654) 24 26% 025[ 010,062
Saceo 1990 L 17 17 05108 (0204) —= 133 % 060 [ 040, 089 ]
Subtoral (95% CI) . 100.0 %  0.74 [ 0.64, 0.86 ]
Hatercgeneay: Chil! = 1891, of = 3 (P = Q.00028); 7 =84%
Test for overall effect: Z = 402 (P = 0.000058)
o) 02 45 | 2 5 10

Fawours cofrogen

Favours placeto

O

THE COCHRANE
COLLABORATION

(J/WILEY

Combined result of six trials of
systemic administration (of oral
systemic oestrogens) resulted in
worse incontinence than on
placebo (RR 1.32,95% CI 1.17
to 1.48)

Some evidence that oestrogens
used locally (for example
vaginal creams or pessaries)
may improve incontinence (RR
0.74, 95% CI 0.64 to 0.86).



Effects of Estrogen With and Without
Progestin on Urinary Incontinence

Susan L. Hendrix, DO

JAMA, February 23, 2005—Vol 293, No. 8

Barbara B. Cochrane. RN, PhD

Ingrid E. Nygaard, MD

Victoria L. Handa, MD

Vanessa M. Barnabei, MD. PhD

Cheryl Iglesia, MD

Aaron Aragaki, MS

Table 5. Sensitivity Analysis of Definitions of Incident Urinary Incontinence at 1 Year in

Asymptomatic Women

Relative Risk (95% Confidence Interval)

Frequency of Urinary Incontinence r

at Baseline and 1 Year CEE + MPA vs Placebo

1
CEE Alone vs Placebo

Michelle J. Naughton, PhD

Stress
Within last year

1.87 (1.61-2.18)

2186 (1.77-2.62)

Robert B. Wallace. MD

S. Gene MeNeeley, MD

=1/mo but <1/wk

1.93 (1.67-2.23)

2.21 (1.85-2.65)

=1/wk but <1/d
Daily

2.28 (1.91-2.73)
2.48 (1.84-3.33)

2.59 (2.10-3.18)
2.39 (1.75-3.27)

Urge
Within last year

1.15 (0.99-1.34)

1.32 (1.10-

=>1/mo but <1/wk

1.12 (0.97-1.30)

1.36 (1.15-1.61)

=1/wk but <1/d

1.02 (0.87-1.20)

1.31 (1.08-1.59)

~ Daily
Mixed
Within last year

1.12 (0.84-1.49)

1.49 (1,10-2.01)

1.36 (1.01-1.83)

1.79 (1.26-2.53)

>1/mo but <1/wk

1.69 (1.35-2.11)

1.83 (1.42-2.36)

=1/wk but <1/d

1,72 (1.40-2.12)

1.99 (1.58-2.50)

Daily

1.73 (1.33-2.24)

2.17 (1.66-2.85)

Abbreviations: CEE, conjugated equine estrogen; MPA, medroxyprogesterone acetate




Drugs for underactive detrusor

Bladder

Pelvic nerve  ACh |
(parasympathetic)

“~— Detrusor
muscle

Hypogastric
nerve (sympathetic)

Pudendal nerve

(somatic) 1
External urethral
r° sphincter
ah |
Urogenital Nicotinic receptor (+)

diaphragm



Drugs for underactive detrusor

Distigmine (Ubetid)
Bethanechol (Urecholine)

. ,~ Bladder
Acetylcholine

Pelvic nerve ACh .

s
~— Detrusor
muscle

Hypogastric
nerve (sympathetic)

— Urethra
ol receptor (+)

Pudendal nerve

(somatic) ‘ )
W — [ - External urethral
| , B sphincter
| ACh
Urogenital ' Nicotinic receptor (+)

diaphragm



Is the use of parasympathomimetics for treating an
underactive urinary bladder evidence-based?

Maurits M. Barendrecht*t, Matthias Oelke*, Maria P. Laguna* and Martin C. Michel+

Departments of *Urology, and tPharmacology and Pharmacotherapy, Academic Medical Center, Amsterdam,
the Netherlands

The currently available data show little if any
benefit of using parasympathomimetics agents in
preventing or treating underactive urinary bladder

2007 BJU INTERNATIONAL | 99, 749-752 |



Requirements in achieving
continence

Lower urinary tract function

Mental function

Mobility and dexterity

Environment

Motivation- both patients and cares



Fig. 5.3 Distant toilet + slow painful mobility + urgency =
incontinence.
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