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Latest thinking on BPH, BPE, and BOO

Clinical, anatomical, and pathophysiological changes

® What is BPH?

Histological findings: hyperplasia of Males over
the interstitial tissue of the prostate 40 years
] ] ] Histological
® What is associated with BPH? BPH

- Clinical findings: BPE
troublesome LUTS (voiding, storage BT
and post-micturition symptoms)

- Anatomical finding:
benign prostatic enlargement (BPE)

- Pathophysiological finding: BOO
urethral compression, which e
causes bladder outlet obstruction LUTS/
(BOO) Troublesome

BPH: benign prostatic hyperplasia symtpoms

BPE: benign prostatic enlargement
BOO: bladder outlet obstruction

LUTS: lower urinary tract symptoms
Abrams P et al. Male lower urinary tract dysfunction: evaluation and management. 2006



Natural history of Obstructive Uropathy

The bladder, like the heart, is a hollow muscular organ
that receives fluid and forcefully expels it

Like the heart, it reacts to an increasing work load by
going through the successive phases of compensation
and finally decompensation

Normal

Compensation Decompensation Failure
detrusor

Phase Phase

Bladder Outlet Obstruction

Emil A. Tanagho et al., Smith’s General Urology, 17th Edition
Elmissiry MM.,, et al., Arab J Urol. 2014



Selecting Candidates for Medical Therapy

* Individuals with
recurrent AUR
recurrent UTIs,
renal insufficiency,
bladder calculi, and
recurrent gross hematuria

may develop life-threatening consequences from
their BOO if it is not managed surgically.

 patients with absolute indications for intervention should be
discouraged from selecting medical therapy
Differentiation. 2017
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Figure 1. Mechanisms of Action and Targets for Intervention in Benign

Prostatic Hyperplasia and Lower Urinary Tract Symptoms.

Prostate gla

\

Phosphodiesterase enzymes

Type 5

J’('»-
B

ul‘Bou‘[\ethr;i:’\ghng_f_’ -

Muscarinic receptors

M3 subtype
(selective)

M2 subtype
(nonselective)

-
I/

/
f
J

a-Adrenergic receptors

a;g (nonselective)
a;p (nonselective)

Dynamic bladder-outlet obstruction

nd [

a;p (selective)

Type 1

5a-Reductase enzymes
Type 2

NEJM2012



Targeting phenotypic heterogeneity in benign prostatic hyperplasia
Differentiation. 2017

* There are currently no reliable biomarkers of specific phenotypes or
progression.

» Accordingly, goals for the treatment of BPH/LUTS should be to

1) identify specific BPH phenotype, for repurpose of targeted
therapeutics

2) identify biomarkers to prevent disease progression with early
Intervention

3) identify the mechanisms of resistance to current therapies.



Targeting phenotypic heterogeneity in benign prostatic hyperplasia

Differentiation. 2017

* In the absence of tissue, blood or urinary biomarkers
* Dynamic variables such as an
increase in the AUA symptom score (AUASS) and

PVR worsening

are also good indicators of patients at risk of BPH progression



BPH/BPE/BOO/LUTS

Sympathetic
system

Enlarged Prostate (BPE)

4

Dynamic component

Bladder Outlet Obstruction (BOO)

2

Lower Urinary Tract Symptoms (LUTS)




Trials Intervention | Patients |Absolute decrease | Q,,,, (mL/s) at 12
The TURP/TUIP
(n) at 12 months

experience Dorfinger [TORP |31

etal.

(1992) (28) | TUIP 29

Jahnson | TURP 43

et al.

(1998) (29) | TUIP 42

Riehmann | TURP 61

et al.

(1995) (30) | TUIP 56 between groups

Saporta TURP 20 +266 @

+1972

J,10-13 points
(60-90%)

(2002) (12)

+2512

+246 2

+255¢8

Lourenco

et al.

N14-23 mi/s
(150-300%)

EAU Guidelines on the Management of Non-Neurogenic Male Lower
Urinary Tract Symptoms (LUTS), incl. Benign Prostatic Obstruction (BPO)
S. Gravas (chair), A. Bachmann, A. Descazeaud, M. Drake, C. Gratzke, S. Madersbacher, C. Mamoulakis, M.

Oelke, K.A.O. Tikkinen © European Association of Urology 2014




system
< Surgery
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Enlarged Prostate (BPE)

4

Bladder Outlet Obstruction (BOO)

MM 3

Lower Urinary Tract Symptoms (LUTS)
a-blockers

Dynamic component




Guidelines on the
Management of
Non-Neurogenic

Male Lower Urinary
Tract Symptoms
(LUTS), incl.

Benign Prostatic
Obstruction (BPO)

S. Gravas (Chair), T. Bach, A. Bachmann,
M. Drake, M. Gacci, C. Gratzke, S. Madersbacher,
C. Mamoulakis, K.A.0. Tikkinen

eal

European
Association

© European Association of Urology 2015 of Urology

Trials Duration | Treatment (daily dose) | Patients | Change in
(weeks) (n) symptoms
0,
Jardin et al. 24 Placebo 267 -322
(1991) [14] Alfuzosin 3 x 2.5 mg 251 -42 ab
Buzelin et al. 12 Placebo 196 -18
(1997) [15] Alfuzson 2 x 5 mg 194 -31 ab
van Kerrebroeck |12 Placebo 154 -27.7
et al. (2000) [16] Alfuzosin 3 x 2.5 mg 150 -38.12ab
Alfuzosin 1 x 10 mg 143 -39.9 2P0
MacDonald and | 4-26 Placebo 1039 -09¢b
Wilt (2005) [17] Alfuzosin: all 1928 (Boyarski) T
formulations -1.8 2 (IPSS)
Kirby et al. 13 Placebo 155 -342
(2001) 18] Doxazosin 1 x 1-8 mg 640 -45 ab
IR 651 -45 ab
Doxazosin 1 x 4-8 mg
GITS
McConnell et al. | 234 Placebo 737
(2003) [8] Doxazosin 1 x 4-8 mg 756
Chapple et al. 12 Placebo 185
(1996) [19] Tamsulosin MR 1 x 0.4 | 364
mg

Le

IPSS 2 o
J/5-6 points |
(30_40%) MR 1 x 0.4

OCAS 1 x 707

0.4 mg
Tamsulosin OCAS 1 x

Wilt et al. (2002) .
[22] Boyarski T)
110(2.1

IPSS 1)
B t al. 11
{1;3;3?—[263]3 ¢ 1.4-3.2 mI/S -42 ab
Roehrb . -18.
(100 4] (20-25%) aras
Wilt et al. (2000) -370(-2.9
[25]

Terazosin




Effect of Treatment on Q

Mmax

Qmax

N14-23 ml/s 10 times S 11.4-3.2 ml/s

(150-300%) (20-25%)




Effect of Treatment on Symptoms

Alpha-blocker

o IPSS
J,10-13 points aImOSt 2 tlmes > J/5-6 points

(63-88%)

(30-50%)




Figure 1. Mechanisms of Action and Targets for Intervention in Benign

Prostatic Hyperplasia and Lower Urinary Tract Symptoms.

Prostate gla

\

Phosphodiesterase enzymes

Type 5

J’('»-
B

ul‘Bou‘[\ethr;i:’\ghng_f_’ -

Muscarinic receptors

M3 subtype
(selective)

M2 subtype
(nonselective)

-
I/

/
f
J

a-Adrenergic receptors

a;g (nonselective)
a;p (nonselective)

Dynamic bladder-outlet obstruction

nd [

a;p (selective)

Type 1

5a-Reductase enzymes
Type 2

NEJM2012



What is your most frequent choice
as a first line treatment

in men with BPH/LUTS?



Figure 1. Mechanisms of Action and Targets for Intervention in Benign
Prostatic Hyperplasia and Lower Urinary Tract Symptoms. NEJM2012
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Guidelines on the
Management of
Non-Neurogenic

Male Lower Urinary
Tract Symptoms
(LUTS), incl.

Benign Prostatic
Obstruction (BPO)

EEEEEEEE

oi1-blockers are often considered
the first-line drug treatment
of male LUTS

because of:
* rapid onset of action
* good efficacy

* l[ow rate and severity of adverse
events




Br.J.Pharmacol 1996, 119(5):797



ai-blockers are different for:

1) Pharmacological selectivity

for the a,, subtype

Silodosin

Tamsulosin

Alfuzosin 0.309 0.617
Naftopidil 0.372 0.209

Terazosin 0.316 0.318



Subtypes of a,-adrenoceptors in BPH: future prospects for personalized medicine

Nature Clinical Practice Urology 2009

* The expression of alAR subtypes varies among symptomatic BPH
patients, and expression-level differences may help predict which
patients will respond to subtype selective alAR antagonists



Targeting phenotypic heterogeneity in benign prostatic hyperplasia

Differentiation. 2017

* The mechanism of action of a-blockers is to reduce smooth muscle
tone, which increases peak urinary flow rate.

* It is notable that the clinical response to ablockers is proportional to
the percent of prostate tissue occupied by smooth muscle, meaning
that those patients with glandular hyperplasia are less likely to
demonstrate a clinical response.



o,-blockers relieve BOTH voiding and storage LUTS

12-w double-blind RCTs in men 245 or 50 yrs with baseline IPSS 213 and Q,,,, 4- 5 to 12 ml/s
Total IPSS Voiding IPSS Storage IPSS
1 2 1 2 1 2
—_— (n=289) (n=704) (n=289) (n=704) (n=289) (n=704)
2\‘: 0 | | | | | |
@ 17.7 183 10.7 10.6 7.0 7.6 Baseline
c
= 10 -
(7]
S
E '20 1
o
=
o -30 -
B0
c
(©
< -40 -
c
o 50 - P=0.002 P<0.0001 P=0.005 P<0.001 P=0.02 P<0.001
=
Placebo B o,-blocker (alfuzosin?, tamsulosin?)

1 Adapted from van Kerrebroeck P et al. Eur Urol 2000; 37: 306 - 313
2 Adapted from Chapple CR et al. Eur Urol Suppl 2005; 4: 33 - 44



o,-blockers relieve BOTH

voiding and storage LUTS- long-term data -

mean IPSS

n= 600 600 573 516 461 418 09
20 - —& |PSS-total

—=— |PSS-storage
16 - all changes compared to baseline p<0.05 —— |PSS-voiding

0 | | | | | | |
basal 2 4 6

tamsulosin treatment
[years]

Narayan P et al. (2003) J Urol 170: 498-502



«a1-Blockers Improve Benign Prostatic Obstruction in Men
with Lower Urinary Tract Symptoms: A Systematic Review and
Meta-analysis of Urodynamic Studies

Ferdinando Fusco ™", Alessandro Palmieri®, Vincenzo Ficarra ”*, Gianluca Giannarini®,
Giacomo Novara ®, Nicola Longo ¢, Paolo Verze®, Massimiliano Creta ©, Vincenzo Mirone*“

Table 1 — Characteristics of the studies included in the review

Study Design JS Sample Control Treatment protocol Treatment Obstruction Obstruction
size group (drug and dosage) (wik) at baseline, resolved,
(m) ® (n) n (%) n(%)°
Gleason 1994 [24] NRNCT NA 17 NA Terazosin 1 mg OAD, titrated up to 2, 5, 8 NR NA
and 10 mg OAD as tolerated
Witjes 1996 [13] RCT 2 33 NA Terazosin at bedtime and increased to 26 22 (66.6) NA
maximum dose 10 mg OAD at 6 wk
Witjes 1997 [12] NRNCT NA NA Terazosin increased to maximum of 10 mg 112 30 (50) NA
OAD at 6 wk
Tanaka 2002 [17] NRNCT NA NA Terazosin 1 mg OAD for the first 7 d and 4 10 (50) 6 (60)
then 1 mg TAD
Gerber 1996 [15] NRNCT NA 44 NA Doxazosin 1 mg OAD for 4 d, then 2 mg 12 30 (68.1) 9(30)
OAD for 4 d, then 4 mg OAD
Ozbey 1999 [20] PC-RCT 2 21 18 Doxazosin 2 mg OAD, then 4 mg OAD 4 NR NA
Abrams 1997 [9] DB-PC-RCT 3 30 28 I'amsulosin 0.4 mg OAD 4 30 (100) NA
Amold 2001 [14] NRNCT NA 28 NA Tamsulosin 0.4 mg OAD 12 30 (100) 21
Regadas 2013 [22] DB-PC-RCT 3 20 20 Tamsulosin 0.4 mg OAD 4 12 (60) NA
Yamanishi 2004 [10] SB- RCT 2 24 12 Naftopidil 50-75 mg OAD 4-6 22 (61.1) 13 (59)
Martorana 1997 [19] DB-PC-RCT 3 25 26 Alfuzosin 2.5 mg TID 4 NR NA
Nishino 2006 [23] CO-RCT 2 34 NA Naftopidil 50 mg for 4 wk, followed by 9 Naftopidil Naftopidil
tamsulosin 0.2 mg for 4 wk (n=17) 28 (82.3) 21 (73)
Tamsulosin 0.2 mg for 4 wk, followed Tamsulosin Tamsulosin
by naftopidil 50 mg for 4 wk (n=17) 30 (88.2) 13 (433)
De Nunzio 2003 [21]  NRCT NA 20 20 Alfuzosin SR 5 mg TAD 96 20 (100) 4, (20)
Sriplakich 2007 [25] NRCT NA 13 12 Alfuzosin SR 10 mg OAD 12 25 (100) NA
Rossi 2001 [11] NRCT NA 163 NA Alfuzosin 2.5 mg TID (n = 60) 24 NR NA
Terazosin 5 mg OAD (n = 66)
Tamsulosin 0.4 mg. OAD (n=37)
Matsukawa 2009 [18] NRNCT NA 57 NA Silodosin 4 mg TAD 4 NR NA
Yamanishi 2010 [16] NRNCT NA 27 NA Silodosin 4 mg TAD 12 30 (83) NA

SR =slow release; OAD =once a day; TAD=twice a day; TID = three times a day; NR = not reported; |S=Jadad score; NA =not applicable; NRNCT = not
randomized, not controlled clinical trial; NRCT = not randomized controlled clinical trial; RCT = randomized controlled clinical trial; CO-RCT = crossover RCT;
PC-RCT = randomized placebo-controlled clinical trial; DB-PC-RCT = double-blind RP-RCT; SB-RCT = single-blind RCT.

# Sample size based on data extracted for meta-analysis may differ from number reported in the original study.

b percentage of patients who went from the obstructed to the equivocal or unobstructed class.

Please cite this article in press as:

Fusco F, et al. al-Blockers Improve Benign Prostatic Obstruction in Men with Lower Urinary Tract Symptoms:
A Systematic Review and Meta-analysis of Urodynamic Studies. Eur Urol (2016),

http://dx.doi.org/10.1016/ j.eururo.2015.12.034

EUROPEAN UROLOGY XXX (2016 ) X XX- XXX



All a;-blockers have
a significant
urodynamic effect
on BOO

Overall
= 14 points
BOOI decrease

Please cite this article in press as:

Mean difference

Mean difference

Study or subgroup Mean difference  SE Weight IV, random, 95% CI IV, random, 95% ClI
Alfuzosin

De Nunzio [21] —-14 7 4.2% —14.00[-27.72, —0.28]

Martorana [19] —28 9 3.2% —28.00 [-45.64, —10.36]

Rossi [11] alfuzosin -4 4 6.1% —4.00 [-11.84, 3.84] —=1"
Sriplakich [25] -24 13 1.9% —24.00 [-49.48, 1.48] r
Subtotal (95% Cl) 15.4% -—14.88 [-26.68, —3.08] .
Heterogeneity: Tau? = 83.67; Chiz = 7.73, df = 3 (p = 0.05); 7 = 61%

Test for overall effect: £=2.47 (p=0.01)

Doxazosin

Gerber [15] -14 4 6.1% —14.00[-21.84, —6.16] —
Ozbey [20] =31 1 24% —31.00[-52.56, —9.44)
Subtotal (95% CI) 8.6% —19.41 [-34.93, —3.89] —~l—
Heterogeneity: Tau? = 76.00; Chi? = 2.11, df = 1 (p = 0.05); /> = 53%

Test for overall effect: Z=2.45(p=0.01)

Naftopidil

Nishino [23] -17 3 6.8% —17.00[-22.88, —11.12] =
Yamanishi [10] -15 5 5.4% —15.00[-24.80, —5.20] -
Subtotal (95% Cl) 12.2% —16.47 [-21.51, —11.43] L _d

Heterogeneity: Tau? = 0.00; Chi*#=0.12,df =1 (p=0.73); = 0%
Test for overall effect: £ = 6.40 (p < 0.00001)

Silodosin
Matsukawa [18] —27 6 4.8% —27.00[-38.76, —15.24]
Yamanishi [18] -38 9 3.2% -—38.00[-55.64, —20.36]
Subtotal (95% Cl) 7.9% —30.45 [-40.46, —20.45] i
Heterogeneity: Tau? = 2.00; Chi? = 1.03,df=1 (p=0.31); = 3%
Test for overall effect: £ = 5.97 (p < 0.00001)
Tamsulosin
Abrams [9] —30 8 3.6% —30.00 [-45.68, —14.32]
Armold [14] —16 7 4.2% —16.00[-29.72, —2.28] —=
Nishino [23] -19 3 6.8% —19.00[-24.88, —13.12] -
Regadas [22] -4 8 3.6% —4.00[-19.68, 11.68] - 1
Rossi [11] tamsulosin -2 6 4.8% —2.00 [-13.76, 9.76] —
Subtotal (95% Cl) 23.0% =14.27 [-23.30, —=5.23] .
Heterogeneity: Tau® = 66.30; Chi* = 11.75,df = 4 (p = 0.02); /> = 66%
Test for overall effect: £ =3.10 ( p = 0.002)
Terazosin
Gleason [24] =10 7 4.2% —10,00[-23.72, 3.72] — = I
Rossi [11] terazosin -7 5 5.4% —7.00 [-16.80, 2.80] - I
Tanaka [17] -16 8 3.6% —16.00[-31.68, —0.32] I E—
Witjes [13] non obstructed -2 3 6.8% —2.00[-7.88, 3.88] ===
Witjes [13] obstructed —24 9 3.2% —24.00[-41.64, —6.36]
Witjes [12] not obstructed -5 4 6.1% —5.00 [-12.84, 2.84] b
Witjes [12] obstructed -2 8 36% —2.00[-17.68, 13.68) A
Subtotal (95% Cl) 32.9% —6.69 [-11.35, —2.04] &>
Heterogeneity: Tau? = 9.56; Chi* =8.00, df =6 (p =0.24); [* = 25%
Test for overall effect: Z=2.82 (p = 0.005)
Total (95% Cl) 100.0% —=14.19 [-18.25, =10.13] L 4

ity Z = . 2 = = Sj2 = 0, ; + u |
Heterogeneity: Tau? = 53.96; Chi® = 82.21, df = 21 (p < 0.00001); /? = 66% '_50 5 0 2‘5 50

Test for overall effect: £= 6.86 (p < 0.00001)
Test for subgroup differences: Chi* = 21.20, df = 5 (p = 0.0007), /= 76.4%

Fusco F, et al. al-Blockers Improve Benign Prostatic Obstruction in Men with Lower Urinary Tract Symptoms:

A Systematic Review and Meta-analysis of Urodynamic Studies. Eur Urol (2016),
http://dx.doi.org/10.1016/ j.eururo.2015.12.034



BPH & Metabolic syndrome



Circulation American Heart

Assoclations

I Learn and Live..

See related article, pages 156-165

Old Drug, New Tricks
The Unexpected Effect of Doxazosin on High-Density Lipoprotein

Alan T. Remaley

Circ. Res. 2007:101:116-118



Controlled-release doxazosin in
the treatment of benign prostatic
hyperplasia

C Hemandez'*, R Duran!, J Jara'!, I Castano! & M Mnralejtil

1H05pffﬂf General Universitario Gregorio Mararion, Madrid, Spain

3283 cases, Tx 2 months Prostate Cancer and Prostatic Diseases (2005) 8, 375-380

Table 2 Summary of h‘al:lnratnry parameters collected

Parameter Patients (i) Baseline (+s.d. Study end point (+s.d.) Change from P-value
baseline (%)
Total cholesterol (mg/dI) 1048 22246 438.19 2171843385 2.56 <(.0001
LDL cholesterol (mg/dl) 397 130.92453.23 1215645006 b5l <(.0001
Glucose (mg/dl) 1235 106.50+22.32 10490+ 18.17 0.99 0.0100
Uric acid (mg/dl) 1134 6.09+126 194+ 1.10 1.57 0.0003
Triglycerides (mg/dl) % 147.64 165,04 1430045098 1.02 0.1016
Urea (mg/dl) 1036 428311085 42.724990 0.00 09127
BUN (mg/100 ml) 214 1.098+0.239 1.088+0.237 0.00 (.6663
PSA (ng/ml) 1664 2164+ 1.099 2135+ 1104 0.00 0414

HDL cholesterol (mg/dl) 404 61.60+45.53 6247+ 4451 1.9% 0.0040




Old Drug, New Tricks

the unexpected effect of doxazosin on HDL-C

BB |
Catabolism

Ap-n-A-IT
\ W/ :
Dﬂxazasm ‘)
Transporty

mRMNA

TABCAL1 mRNA by LXR/RXR
Transcription Fctor

Activation

- ABCA1 Promo —_—

Remelay AT. Circ Res 2007;101(July 20):116
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J Formos Med Assoc | 2010 + Vol 109 « No 10

LEL IR M Recommended combinations

Clinical conditions Single drug 2-drug combinations 3-drug combinations™
Target organ damage
Left ventricular hypertrophy ARB ARB+D ARB+CCB+D
Microalbuminuria ACEI, ARB ACEI+CCB, ARB+ CCB, ACEI+CCB+ D,
ACEI+D, ARB+D ARB+CCB+D
Asymptomatic atherosclerosis CcCB ACEI+CCB, ARB+CCB ACEI+CCB+D, ARB+CCB+D

Clinical events

History of myocardial infarction

Coronary heart
disease

Heart failure
Stroke
Chronic kidney disease

Peripheral artery disease
Diabetes mellitus

Associated conditions

Isolated systolic hypertension

Metabolic syndrome

BB, ACEI, ARB
BB, ACEI, ARB,
CCB (long-acting)

BB, ACEI, ARB, DT

ACEI ARB, D,
CCB

ACEI ARB,
loop diuretic

CcCB

ACEI ARB, DRI

D, CCB, ARB
ACEI, ARB

ACEI+BB, ARB + BB
BB+ CCB, ACEl + CCB,
ARB+ CCB, ACEl+ BB,
ARB + BB
ACEI+ BB, ARB + BB,
ACEl+D', ARB+Df, BB+DT
ACEI+CCB, ARB -+ CCB,
ACEI+D, ARB+D
ACEIl +loop diuretic,
ARB + loop diuretic
ACEI+ CCB, ARB+ CCB
ACEI+ CCB, ARB + CCB,
ACEI+D, ARB+D

ARB+CCB, ARBE+D, CCB+D
ACEI+ CCB, ARB+CCB

ACEI+BB+D, ARB+BB+D
ACEI+ CB + CCB,
ARB+ BB+ CCE

ACEI+BB+DT,
ARB + BB+ DT
ACEl+ CCB+D, ARB+CCB~+D

ACEIl + loop diuretic+ CCB,
ARB + loop diuretic+ CCB

ACEI+CCB+D, ARB+CCB+D

ACEI+CCB+D, ARB+CCEB+D

ARB+CCB+D
ACEI + CCB + a-Blocker,
ARB + CCB + c-Blocker

*Expert consensus; Tthiazide diuretic,

or floop diuretic,

or aldosterone receptor blocker (preferred); ACEI=angiotensin conuverting

enzyme inhibitor; ARB = angiotensin receptor blocker; BB = 5-blocker; CCB = calcium channel blocker; D =thiazide diuretic.



Figure 1. Mechanisms of Action and Targets for Intervention in Benign

Prostatic Hyperplasia and Lower Urinary Tract Symptoms.
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BPH treatment: 5ARIs and a-blockers

a-blockers relax the smooth (i
muscle receptors in the |
bladder neck and within the
prostate
5ARIs
(5a reductase inhibitors)
inhibit the AR axis inhibiting
the growth of the cells
within the prostate

Barkin J. Patient Preference and Adherence 2011;5:483—490.



Targeting phenotypic heterogeneity in benign prostatic hyperplasia

Differentiation. 2017

 Men with prostate volume > 40cc are most likely to show a clinical response to 5ARI
treatment.

* This is likely due to the fact that larger prostates are more likely to take on the form of

glandulgr hyperplasia, tissues that are rich in androgen receptors to which 5ARIs are
targeted.

* The mechanism of action of 5ARIs is to reduce local dihydrotestosterone (DHT) levels by
inhibiting the conversion of testosterone to DHT, causing apoptosis of luminal epithelia.

* 5ARI treatment reduces prostate volume by an average of 19% across a patient
population, which slows the progression of lower urinary tract symptom worsening.



o 1-blocker + 5 o -reductase inhibitor

B MTOPS study, 4.5 years follow up

— Significant benefit for finasteride + doxazosin
versus either monotherapy in reducing the risk of
progression of BPH, AUR and surgery need

B CombAT study, 4 years follow up

— Dutasteride + tamsulosin significantly reduced
symptom deterioration and the relative risk of AUR or
BPH op compared with tamusulosin monotherapy

N. Engl. J. Med.2003, 349:2387-98
Eur. Urol.2010, 57:123-31



Targeting phenotypic heterogeneity in benign prostatic hyperplasia

Differentiation. 2017
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Figure 1. Regional SARI resistance in BPH
A Coronal section of a 130g prostate from a BPH patient on Smg/day finasteride for S

vears. B, H&E stained glass slide with serial sections showing morphological differences
between atrophied left side and nodular right side. C, AR/CK 14 dual THC of atrophied lefi
side shows loss of lumimnal epithelia. D, AR/CK 14 THC of right side shows strong AR
staining of luminal epithelia in non-atrophied glands.



Targeting phenotypic heterogeneity in benign prostatic hyperplasia
Differentiation. 2017

- ————

Figure 4. Examples of pure and mixed phenotypes in BPH
A, A coronal section of a purely glandular 250cc BPH specimen is shown in a 10cm dish.

Only one hemisphere of the specimen fit onto a 2”7 x3” glass slide subjected to high
resolution scanning. B, A 100cc BPH specimen with a purely stromal composition. C, A
130cc specimen with both stromal and glandular hyperplasia.



Precision Medicine and Men’s Health

American Journal of Men’s Health 2017,

e epigenetic silencing of 5AR2 gene expression associated with increased
body mass index and age is a risk marker for disease progression and

medical therapy failure
(Bechis et al., 2015).
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Most Men frequently have BOTH
Voiding and Storage Symptoms

EpiLUTS 14,139 men > 40 years old 71% reported LUTS
46% storage symptoms

Voiding symptoms only
Voiding + post micturition
symptoms

Post micturition symptoms only
(3.0%)

Voiding + storage

Voiding + storage + post
symptoms 8 e P

micturition symptoms

Post micturition + storage

Storage symptoms only symptoms (2.0%)

Adapted from Sexton CC et al. BJU Int. 2009; 103, Suppl. 3: 12-23



The Role of Antimuscarinics in the Management of Men With Symptoms
of Overactive Bladder Associated With Concomitant Bladder Outlet
Obstruction: An Update

N European Urology 2011
LUTS categoriesy/ Urgency/
frequency/
Storage nocturia/

urgency urinary
\ incontinence U4

7

> Voiding

Postvoiding

M sensitivity of cholinergic receptors/
structural changes due to ischaemia



Figure 1. Mechanisms of Action and Targets for Intervention in Benign
Prostatic Hyperplasia and Lower Urinary Tract Symptoms. NEJM2012

M3 subtype M2 subtype
(selective) (nonselective)

[ Muscarinic receptors

a-Adrenergic receptors

a;g (nonselective)

a;, (selective
1a ) a;p (nonselective)

Dynamic bladder-outlet obstruction

Prostate gland

5a-Reductase enzymes

Type 1 Type 2

[ Phosphodiesterase enzymes “ [

Type 5




o-Blocker + Antimuscarinic

a,-blocker monotherapy (3 mo) o,-blocker + antimuscarinic agent (+3 mo)
100%
27%
100% -
Y 80% -
80% - < 65% .
N
20
56OA> - 60% -
540% | O Non-responders
° 350 B Responders | 40%
20% - (IPSS decrease 24 points)
24/68
0% +—— 20%
BOO BOO with DO
without DO
0% - 1

Non-responders with
BOO + DO

BOO = bladder outlet obstruction
IPSS = International Prostate Symptom Score Lee JY et al. BJU Int. 2004; 94: 817 — 820.



a 1-blocker + anti-muscarinics

B TIMES study, 2006
— Some men bothered by LUTS and OAB might not respond to
monotherapy with either « 1-blockers or antimuscarinics.

— Tx with tamsulosin plus tolterodine resulted in statistically
and clinically significant treatment benefits

B VICTOR study, 2009

— Assessed safety and tolerability of solifenacin add-on therapy
to al-blocker treated men with residual urgency and frequency

— Diary micturition, urgency episode, IPSS storage score and
symptom bother were significantly improved

B ASSIST study, 2011

— The add-on therapy of solifenacin in men for BPH with OAB
symptoms treated by Tamsulosin

— A statistically significant reduction of overactive bladder

it e (04659 et i

Urology 2011; 78:126-33.




Antimuscarinic Add-On to a-Blockers
Improves Persistent Storage Symptoms

12-week, double-blind RCTs in men 240 or 45 yrs with OAB symptoms after 24 weeks on a;-AR
antagonist Q,,,, 24 or 5 ml/s; PVR <200 ml (type of active agents differs between studies)

1 2 3

0 n =409 n =652 n =398
|

a;-AR antagonist +
placebo

10.0 '10.3

a;-AR antagonist +
antimuscarinic

Mean change in storage
IPSS from baseline

p <0.01

]
i
|

IPSS = International Prostate Symptom Score

RCT = randomized controlled trial 1 MacDiarmid SA et al. Mayo Clin Proc. 2008; 83: 1002 — 1010.
OAB = overactive bladder 2 Chapple C et al. Eur Urol. 2009; 56: 534 — 543.
PVR = post-void residual 3 Kaplan SA et al. J Urol. 2009; 182: 2825 — 2830.



Dry mouth is the most common adverse event of
AM agents

* Meta-analysis of 83 RCTs

Adverse events reported at significantly higher levels
with active treatments than with placebo

B Antimuscarinic
M Placebo

69
1800 1606  1lgp

| || | - ———
Pruritus  Constipation Erythema  Blurred  Increased  Fatigue Urinary
vision sweating retention

Adapted from Chapple CR et al. Eur Urol. 2008; 54: 543-62.



Persistence with AM agents is poor

12-month UK study on prescription data

100 T \

% of pts remaining on AM therapy over a period of 12 months

90

80 == Solifenacin (N=1,381) Propiverine (N=97)

20 A = Tolterodine ER (N=1,758) Trospium (N=352)
=== Tolterodine IR (N=482) === Darifenacin (N=23)

60 T == Oxybutynin ER (N=590) Flavoxate (N=89)

Oxybutynin IR (N=1371)

30 T

20 T

10 - ER: extended release;
IR: immediate release

0 T T T T T T T T T T T 1

Months

Wagg A et al. BJU Int 2012; 110: 1767 - 74.



Unmet treatment expectations and/or side effects are
among the main reasons to discontinue AM therapy

* Survey in the USA: N=1,322 OAB pts. who discontinued AM therapy in the

last year

Didn't work as expected

Switched to new medication
Learned to get by without medication
Told to quit by doctor/doctor's staff/pharmacist |

Cost/amount of co-pay

D

25

23

21

18

17

46

10

20 30 40
% of pts

Benner JS et al. BJU Int. 2010; 105: 1276-82.

50



PVR and Urinary Retention
- antimuscarinic + a-blocker combination therapy -

TRIAL DURATION | TREATMENT PATIENTS RETE NTION
[weeks] [mI]

Saito et al. 1999 Tamsulosin 1 x 0.2 mg/d -5.5

Tamsulosin 1 x 0.2 mg/d +

Propiverine 1 x 20 mg/d 75 +24 2.7
Athanasopoulos et al. 12 Tamsulosin 1 x 0.4 mg/d 25 _82 0
2003

Tamsulosin 1 x 0.4 mg/d +

Tolterodine 2 x 2 mg/d 25 -4.2 0
Lee et al. 2004 12 +8 Doxazosin 1 x 2-4 mg/d 84 - 0

Doxazosin 1 x 2-4 mg/d +

Tolterodine 2x2 mg/d 60 ) 3.3
Lee et al. 2005 8 Doxazosin 1 x 4 mg/d 67 -4.7 0

Doxazosin 1 x 4 mg/d + %

Propiverine 1 x 20 mg/d 131 +20.8 0
Kaplan et al. 2006 12 Placebo 215 -3.6 1.4

Tolterodine 1 x 4 mg/d +

Tamsulosin 1 x 0.4 mg/d 217 +6.4 0.9
MacDiarmid et al. 2008 12 :Tmsulosin 1x0.4 mg/d + 209 +78 0.5

acebo
Tamsulosin 1 x 0.4 mg/d + oy
Oxybutynin 1 x 10 mg/d 209 +18.2 2.9
Oelke M. UniMed Science. Hampel (Ed) 2009 pp. 84-97



AM Agents and B5-AR Agonists in OAB

- Mlode of action -

PARASYMPATHETIC SYMPATHETIC
(Cholinergic control) (Adrenergic control)

Dretrusor
muscle wall

v

| Inhiblts Involuntary | Increases
contractions relaxation

Increased

Delayed voiding storage capacity
+ inter-void interval

Adapted from Chu FM and Dmochowski R. Am J Med 2006; 119 (3 Suppl 1): 3-8.



Persistence with Mirabegron is better than with
Antimuscarinics

(b) 100 = [Darifenacin (n = 126) Oxybutynin ER (n= 1144)

. = Fesoterodine (n = 1287) = Propiverine (n = 95)

F Flavoxate (n= 144) = Splifenacin (n = 8191)

T go-l = Mirabegron (n = 1203) = Tolterodine IR (n = 1523)

E ' m— Chybutynin IR (n= 5779) m—— Trospium (n = 943)

o

£

e 60+

o

£

§ a0

= Log-rank test p < 0.0001

£

T 20

P

a

'D | | I I I | | I I | | I I I | I 1
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 8OO 850
Treatment duration (d)

Mo at risk
Mirabegron 1203 877 706 624 566 515 486 461 416 328 255 188 127 90 90 90 1] 1]
Antimuscannic 1823210343 7083 5842 5173 4653 4271 3811 3437 2768 2217 1752 1341 841 677 407 407 O
drug group

Chapple CR et al. European Urology 2017; 72: 389 - 99.



Potential Advantages of
Mirabegron vs. Antimuscarinics

* Mirabegron therapy seems to be especially useful in patients
with the following characteristics

— High anticholinergic load

— Cognitive dysfunction

— Myasthenia gravis

— Narrow angle glaucoma

— Constipation

—> PVR or recurrent urinary retention



The Role of Antimuscarinics in the Management of Men With Symptoms
of Overactive Bladder Associated With Concomitant Bladder Outlet

Obstruction: An Update OARB

LUTS categories|  Urgency/

Storage

incontinence

> Voiding

European Urology 2011

DO

Postvoiding

M sensitivity of cholinergic receptors/
structural changes due to ischaemia



Chronobiology of Micturition: Putative Role of the

Circadian Clock

Brain

Arousal level

1

Functional
capacity

)

Urine
volume

4

Kidney

Bladder Kidney

JUro 2013

Brain

Arousal level

{

Functional
capacity

Urine
volume

Bladder



Nocturia: Pathophysiology EU 2012

Sleep disorders
Primary sleep disorders: insomnia, periodic leg movements,
narcolepsy, arousal disorders (ie, sleepwalking, nightmares)
Secondary sleep disorders: cardiac failure, chronic
obstructive pulmonary disease, endocrine disorders
Neurologic conditions: Parkinson disease, dementia,

No abnormality on FVC NP1 =20-33%
24-h urine volume =40 ml/kg NBCi =0
24-h polyuria Reduced bladder capacity

Diabetes mellitus (functional or extrinsic)

Diabetes insipidus Bladder pain syndrome, BOO, OAB

Primary polydipsia Neurogenic bladder (Parkinson disease, MS, SCI, stroke)
Lower urinary tract cancer
Lower urinary tract calculi
Bladder aging

Voiding dysfunction with high postvoid residual




Latest thinking on BPH, BPE, and BOO

Clinical, anatomical, and pathophysiological changes

® What is BPH?

Histological findings: hyperplasia of Males over
the interstitial tissue of the prostate 40 years
] ] ] Histological
® What is associated with BPH? BPH

- Clinical findings: BPE
troublesome LUTS (voiding, storage BT
and post-micturition symptoms)

- Anatomical finding:
benign prostatic enlargement (BPE)

- Pathophysiological finding: BOO
urethral compression, which e
causes bladder outlet obstruction LUTS/
(BOO) Troublesome

symtpoms

BPH: benign prostatic hyperplasia
BPE: benign prostatic enlargement
BOO: bladder outlet obstruction
LUTS: lower urinary tract symptoms
Abrams P et al. Male lower urinary tract dysfunction: evaluation and management. 2006



The Role of Antimuscarinics in the Management of Men With Symptoms
of Overactive Bladder Associated With Concomitant Bladder Outlet

Obstruction: An Update

LUTS categories

Storage

Urgency/
frequency/
nocturia/

N

Voiding

Postvoiding

urgency urinary

European Urology 2011

\Jincontinence /4
N A A DO

M sensitivity of cholinergic receptors/
structural changes due to ischaemia



Comorbidities are common in patients with OAB

Anxiety/depression
Hypertension
Dyslipidaemia
Constipation

Cystitis

Sleep apnoea

Diabetes

Asthma

Chronic pulmonary disease
Enuresia

Irritable bowel syndrome
Vertebral problems
Neurological disease
None

OAB, overactive bladder
Cornu JN. Prog Urol 2016

38
33
29
28
26
14
13
11
10
9
T 12 T T 1
10 20 30 40

Comorbidities in patients with OAB symptoms (%)

Only 12% of patients with OAB have no comorbidities



OAB is a multifactorial disease

[ Central mechanisms ]

Adaptative
profile

Environmental
factors
(stress, depression)

! Medications?

OAB, overactive bladder
Cornu JN. Presentation at EAU 2017, London, UK.

Peripheral mechanisms ]

Bladder
ageing

Detrusor
dysfunction
Metabolic syndrome
components

Role of the
neural system

Chronic pelvic
organ disease




Aetiology of IBS symptoms

Central mechanisms Peripheral mechanisms

Visceral hypersensitivity 7 "'_.:". : ;'
Abnormal
bowel motility
Environmental IBS

factors symptoms
stress, depression
. P ) Role of the
immune system
. Microbiota
IBS, irritable bowel syndrome

Cornu JN. Presentation at EAU 2017, London, UK.




Do you screen your OAB patients for IBS?
Maybe you should...

Potential impact of this knowledge:

* Potential negative impact of antimuscarinics

* Treatment of IBS may positively impact OAB

* Potential benefit of neuromodulation

 Difficulty treating a chronic disease with sensitisation

IBS, irritable bowel syndrome; OAB, overactive bladder
Cornu JN. Presentation at EAU 2017, London, UK.



Pathophysiological mechanisms and targets for future nonsurgical therapy
EU2013

Detrusor
fibrosis

Increased
Rho-kinase
activity

BPH/BPE a
SeFar I
<

Androgen
signaling

Inflammation



Figure 1. Mechanisms of Action and Targets for Intervention in Benign

Prostatic Hyperplasia and Lower Urinary Tract Symptoms.
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European Association of Urology -

Platinum Priority — Collaborative Review — Benign Prostatic Enlargement
Editorial by Marcus J. Drake on pp. 134—-135 of this issue

Latest Evidence on the Use of PhosEhodiesterase TzBe 5 Inhibitors
for the Treatment of Lower Urinary Tract Symptoms Secondary to

Benign Prostatic Hyperplasia

Mauro Gacci“*, Karl-Erik Andersson ”, Christopher Chapple ¢, Mario Maggi 4 Vincenzo Mirone®,
Matthias Oelke’, Hartmut PorstZ, Claus Roehrborn", Christian Stief’, Francois Giuliano’

European Urology 2016, 70;124-133

REVIEW PAPER

Current drug therapy of patients with BPH-LUTS
with the special emphasis on PDES inhibitors

Konstantin Kolontarev?, Alexander Govorov?, George Kasyan?, Diana Priymak?, Dmitry Pushkar®

Cent European J Urol. 2016; 69: 398-40




Testosterone replacement therapy and voiding dysfunction

Wesley Baas, Tobias S. Kohler

Division of Urology, Southern Illingis University School of Medicine, Springfield, IL, USA

Transl Androl Urol 2016;5(6):890-897

BENIGN PROSTATIC HYPERPLASIA (K MCVARY, SECTION EDITOR)

Testosterone Replacement Therapy and BPH/LUTS.
What is the Evidence?

Wesley Baas' - Tobias S. Kohler'

Curr Urol Rep (2016) 17: 46




Figure 1. Mechanisms of Action and Targets for Intervention in Benign

Prostatic Hyperplasia and Lower Urinary Tract Symptoms.
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BENIGN PROSTATIC HYPERPLASIA (K MCVARY, SECTION EDITOR)

Can Long-term LUTS/BPH Pharmacological Treatment Alter
the Outcomes of Surgical Intervention?

Fabrizio Presicce’ - Cosimo De Nunzio' « Andrea Tubaro'

Curr Urol Rep (2017) 18: 72

e Patients who underwent immediate TURP showed significantly better
outcomes than prolonged medical treatment

e Treatment failure rates (no improvements in symptoms) were 10% for
early TURP vs 21% for prolonged medical treatment (p=0.0004)




REVIEW

The influence of the medical treatment of
LUTS on benign prostatic hyperplasia surgery:
do we operate too late?

Fabrizio PRESICCE ' *, Cosimo DE NUNZIO 1, Mauro GACCI 2, Roman SOSNOWSKY 3,
Riccardo LOMBARDO 1, Francesco PORPIGLIA 4, Andrea TUBARO !

Minerva Urologica e nefrologica 2017; 69(3):242-52

BPossible negative impact of prolonged medical therapy on a certain
group of BPH patients at very high risk of progression.

BThe symptomatic relief provided by medical treatment may mask the
gradual increase of PVR and the concurrent asymptomatic detrusor
functional deterioration




e 74 y/o male
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Uroflow 2013/06/28
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e 74 y/o male
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‘ Vérumontanum } Veérumontanum

Normal prostate Lateral lobe submucosal adenoma causing obstruction
although there is no intravesical prostatic protrusion

i Verumontanum | Verumontanum iverumontanum

Median lobe causing ball-valve Adenoma in the stroma of the transitional zone (lateral lobes)
obstruction needs to grow to a large size to cause obstruction

FagHBA

Volume Dist1 A 85.6 mm Dist2 A
Dist3

oshyea

m

Volume A
Dist3 A

87.4cm3
67.4 mm

Dist1 A

Dist1 A

52.9 mm

52.9 mm

Dist2 A

Dist2 A

46.8 mm
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Take Home Message
 Selecting Candidates for Medical Therapy

* No reliable biomarkers of specific phenotypes or progression

WAMIES FARZ G B ET(A blocker)
B5alphaiz [ 5] (S5ARI)

W EREEEY)

WR3E R EPEZ RSN (B3 agonist)
WP DESH[I%I 7 (PDESI)
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* To develop research efforts for phenotype-specific therapies for LUTS,
BPH, and prostatitis based on respective pathological criteria for
enhancing efficacy, avoiding treatment failures, and improving cost
effectiveness

. NIDDK Prostate Research Strategic Plan. 2008



Men with storage LUTS report a high degree of
impairment in HRQOL

EQ-5D: Percentage of respondents
45 - reporting any problems

j].l.llli[

Mobility Self-care Usual activities  Pain/discomfort Anxiety/
depression

Percentage Patients (%)

_ = NN W W
O 0o g O O
| | | | | | |

o
|

HControls L OAB withoutUl ®EOAB with Ul
(n=1495) (n=399) (n=156)

The EQ-5D is a 5-item generic QOL instrument to measure overall QOL
*p < 0.05 OAB vs. control

Adapted from Irwin DE, ICS 2006. Abstract 433



detrusor
fibrosis

interstitial cells

pelvic ischemia

increased
Rho-kinase
activity

androgen
signaling

inflammation

Fig. 1 - Pathophysiologic mechanisms and targets for pharmacotherapy for male lower urinary tract symptoms. Ach = acetylcholine; ANS = autonomic
nervous system; ATP = adenosine triphosphate; CB-R = cannabinoid receptors; M3-R = M3 muscarinic receptor; NGF = nerve growth factor; NO = nitric
oxide; P-R = purinergic receptors; TRP = transient receptor potential (channels); «;a-AR = «,A-adrenoreceptor; «,D-AR = «;D-adrenoreceptor; 3-AR =
B3-adrenoreceptor.

European Urology 2013



Factors for development of LUTS

Andersson KE et al. Male lower urinary tract dysfunction: evaluation and management. 302, 2006

Ischemia

metabolic factors
(lifestyle diseases)

Hormonal

Aging-associated Increased urine

diseases

output at night

Neurologic
disorders

Local disorders

L UTS LUTS: lower urinary tract symptoms

Bladder ischemia is receiving a lot of attention. Metabolic factors, such as hypertension, dyslipidemia and insulin
resistance, cause atherosclerosis of blood vessels to LUT, resulting in ischemia. Ischemia causes oxidative stress, and
leads in pathological changes in smooth muscle, mucosa and neurons in LUT. These changes may cause LUTS.




Many drugs used to treat comorbidities associated with OAB have
an anticholinergic effect

-“n“n Dirugs with Possible WiSHARD m Drugs with Definite S H
—— Anticholinergic Effects Healihy Aging Beals Contes Anticholinergic Effects enetihe M@ Baes Coveme
Generic Name Bramnd Name Generic Name D1 and N‘-,
Alverine Spasoeonal™ — —
AgSmpevime
Alprazolam HanaxT™™ Asem it
Atenolol Temormmun™ % Tal-Tropine '™
Buproplon Wellbutm ™ Zyban™ Benrmopene = Ceo =t .
Captoprl Capoten™ ————— P~
Chlorthalidone Dhunl™  Hyegroton™ ‘ ‘,l
Cimetidine Tagamet™ Tt.cphemiraoz—a o - L TEneten e, Ln) -
Clorazepate Tramxene ™ Thoramme s
Codeine ContinT™ Clsmastine Tavisroe
o1 T
Srceman Tl - e
Dhgoxin Lanoxm™ SIIET, e
Dhpyvridamole PearsantineT™ =P - Norprapsin T
Disopyramide Hopace™ Dacyclozmime Heo T
Fentanwyl Duragesic™  Acfug™ Dahenhvoharse —r ™™ othess
Furcsemide Lasix™ %3 Cime N Tona
Fluvoxamine Luvox™ ﬂ!\m L::;_’,P“':i —
Haloperidol Haldo]T™ . xowv - Armante == =
= Di p] .G .A.]:l:r: ToaTH — -r:\ Aracoaz W, Ly T e
Hydrocorisone Cortef™  CortandT™ 4 = Acoret ™ Sor—a' ™
Tsosorbide Tsordil ™, Izmo™™ Meperize Damerel™
Loperamide Imodium™  others x‘m“ﬁm -
Metoprolal Lopressor™, Toprol™ Choopae Zyprena T
Bl orphine IS Contin™E, Avinea ™ Foxanol™ Orphecadrme Norfex
Niedipgine Procardia™_ 3 dalat™e Hifadical™ Oxcard azapine Jrsaptacte
- = - Oncyburyman
Predmsone Dialtasone™  Sterapred™ | ——————— Pl ™
Chuinidine ChuinaglateT™ Serp et arss
Famtidine Zantac™ Promeciazine e
Rizperidone Risperdal™ For = °1§_
Theophylline Theoduwr™ Uniphyl™ Se — oo [Tansder—r “co]
Trazodone Desyre]™ Y% Melani®
Triamterene Dyrenium ™ < Tou=odive gD'&F:B 1
T - E nisopesasune >t _aTIne
Warfarin Coumadim™ ===t AraaaTSi
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Do you look carefully at all of the prescriptions of your OAB
patients? ..... Maybe you should

OAB, overactive bladder
Boustani MA et al. Aging Health 2008;4:311—-20; Campbell N et al. Clin Interventions Aging 2009;4:225-33.



Summary

* Non-neurogenic OAB is associated with several conditions
* The concept of ‘idiopathic’ OAB may no longer be relevant

* In-depth extra-urological evaluation of OAB patients may
lead to:
— Personalised management
— Treatment of associated conditions

— Improved patient care



Disadvantages of FVC outcomes only

Burden

Over/underestimation

Variation of content

FVC for several consecutive days
Adherence to instruction for proper use

+50% of women accurately report daytime
urinary frequency using FVC
Over/underestimation of frequency of nocturia
using FVC

Great variety in content, format and duration of
recall period

Only limited bladder diaries have been
evaluated for criterion and construct validity,
reliability and responsiveness



AVP (arginine vasopressin)

The evolutionary origin of the vasopressin/V2-type receptor/aquaporin axis and the urine-
concentrating mechanism. Juul KV.  Endocrine. 2012 .
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Birds and Mammals : longer loops of Henle in both



U Subjective
outcomes

Objective
|:| outcomes

Physiological measurement

FVC, frequency volume chart; PROM, patient-reported outcome measure
Rademakers K. Presentation at EAU 2017, London, UK.



Patient reported outcomes
(PROMSs) in OAB:
what are we measuring?



Factors for development of LUTS

Andersson KE et al. Male lower urinary tract dysfunction: evaluation and management. 302, 2006

Ischemia

metabolic factors
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Hormonal
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L UTS LUTS: lower urinary tract symptoms

Bladder ischemia is receiving a lot of attention. Metabolic factors, such as hypertension, dyslipidemia and insulin
resistance, cause atherosclerosis of blood vessels to LUT, resulting in ischemia. Ischemia causes oxidative stress, and
leads in pathological changes in smooth muscle, mucosa and neurons in LUT. These changes may cause LUTS.




Pathophysiological mechanisms and targets for future nonsurgical therapy
EU2013
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* Unfortunately, the few medical therapies approved for BPH/LUTS only
decrease the risk of symptomatic progression by 30-40% across a
large and diverse cohort (13).



e 5. al-Blockers
* The al-ARAs, including alfuzosin, doxazosin, tamsulosin, and terazosin, are

considered (from the American Urological Association Guidelines in 2010) the
most common therapy for BPH-related LUTS [72];

?}Izc])f these drugs are equally efficacious, even if they present adverse effects

The al-ARAs’ mechanism of action in BPH is the blockade of al-adrenergic-
receptors (a1-ARs), which are particularly present in the smooth muscle cells of
the prostate and of the bladder neck [83}1.

To date, three al1-AR subtypes, alA, alB and alD, have been identified.

The alA subtype is usually implicated in the regulation of the tone of smooth
muscle cells in the prostate and in the bladder neck, while the alB subtyBe
modulla’fgg blood pressure by contracting the smooth muscle cells in the blood
vessels



* Furthermore, it was shown that al-blocker doxazosin triggers prostate cell
apoptosis in BPH patients [85].

* Doxazosin and terazosin block al-adrenergic innervations and relax
smooth muscle cells in the prostate; however, this action only partially
accounts for the long-term clinical effects in the treatment of BPH [86,87].

e Experimental and clinical studies were performed to elucidate whether the
activation of apoptosis in prostate cells by al-adrenoceptor antagonists
could represent a key molecular mechanism justifying their long-term
efficacy in the management of BPH-associated LUTS and in the potential
reduction of prostate cancer growth [88].



Precision Medicine and Men’s Health

American Journal of Men’s Health 2017,

The expression of alAR subtypes varies among symﬁ)tomatic BPH patients, and expression-
level differences may help predict which patients will respond to subtype selective alAR
antagonists (Kojima, et al2009).

For example, epigenetic silencing of 5AR2 gene expression associated with increased body
mass index and age is a risk marker for disease progression and medical therapy failure

(Bechis et al., 2015).

In up to 30% of men with BPH, silencing of the 5AR2 gene by DNA methylation is associated
with resistance to medical therapy with finasteride (Niu et al., 2011).

Use of these data in the evaluation of patients with new-onset BPH could be used to justify
early surgical intervention in certain cases, obviating the need for years of office visits for
failed medical therapies (Bechis et al., 2014).



Medical treatment for BPO patients
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Medical treatment for BPO patients

WARIEY IR SZASFHETI(A blocker)
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LUTS in Men

symptoms symptoms

Altered bladder
sensations

e Hesitancy Feeling of incomplete
e Intermittency bladder emptying

Increased daytime e Slow stream Post micturition dribble

frequency

e Splitting/spraying
Nocturia .
e Straining

Urgenc
sency e Terminal dribble

Urgency incontinence

ymptoms are unspecific, overlapping, multifactorial aetiology:
bladder, prostate, urethra, central or peripherial nerve system ...

e 45% of men with bladder outlet obstruction (BPO) also have concomitant OAB
symptoms 2

1 Abrams P et al. Neurourol Urodyn. 2002; 21: 167-178
2Knutson T et al. Neurourol Urodyn. 2001; 20: 237-247



