O1 avenIOUUNTEC EVEPYEIEC
ano 1o KapdIayyeiako oucTNHA

Michael Doumas
Aristot/e University of Thessaloniki
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ANA®GN GVUPEPOVTOV

AEV VTTAPYEL
GUYKPOVLGT GUUPEPOVTOV

OYETIKO UE TO TEPLEYOUEVO TNG
TAPOVOLUGNS UVTNG

Doumas, Volos 2014




Wisdom for Thought

“Doctors pour drugs of which they
know little for disorders of which they

know less into patients of which they

know nothing ."

Voltaire










Overactive bladder
Anti-muscarinic
Mirabegron

Desmopressine

Doumas, Agria 2014




AVTUOMVEPYIKA
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XOAVEPYIKOL VITOOOYELS

OupodOX0C KUOTN
2 IEAOYOVOI AOEVEC

[[AOTPEVTEPIKO OUCTNHO
EvyKEQAAOC

O@pBaAuoi

Kapdid

Doumas, Agria 2014




Mnyoaviepog opaocng

Efferents

T Rho kinase

¢ T PKA ¢
y i332+ TMLCP® ¢ cam
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4
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Relaxation Contraction

Detrusor




Mnyaviepog opacns — aveRLOVUNTOV EVEPYELOV

T . Therapeutic
/ Effect

[orugs] Q) [Recepcor binding |

1 Side effect
Nontarget




"EAeyy0¢ kKaporaKov pvOuov

Sympathetic iaht .
Nerve Terminal atfi’l‘l"\ -

Purkinje
fibers

Andersson, BJU International 2007



HR-CV risk

Total mortality
m Coronary heart disease
A Other deaths
¢ Cancer
* Stroke

men

o =

<64 64-68 69-73 74-79 >79

Incidence, %

o
S
7]
-+
(T
oc
S
s
©
4
[ -
o

women

L]

<67 67-71 72-75 76-79 >79
Clinical heart rate, bpm

> 59 60-69 70-79 80-89 90-99 > 100
Heart rate, beats/min

Palatini, Arch Intern Med 2002; Wilhemlisen, Eur Heart J 1988




QT prolongation
Torsades de pointes

Doumas, Agria 2014



AVTUOAMVEPYIK( KOl VTTOO0YELS

Molecule

Oxybutynin
Tolterodine
Darifenacin
Solifenacin
Trospium

(a) Affinity (pK,) of antimuscarinic compounds for the human recombinant receptor subtypes M ,~M

Darifenacin
Tolterodine
Oxybutynin
Propiverine
Trospium

.‘1! 1

8.2 (0.04)
8.8 (0.01)
8.7 (0.04)
6.6 (0.10)
9.1 (0.10)

J"I 2

7.4 (0.10)
8.0 (0.10)
7.8 (0.10)
5.4 (0.10)
9.2 (0.10)

(b) Comparison of the M; selectivity of each compound

Darifenacin
Tolterodine
Oxybutynin
Propiverine
Trospium

M ; versus M,

%
0_6*.‘1
1.5
0.6**
1:3

1! 3 versus ‘J 2

59.2#%*
3-6***

12.30%+
9'6*¢*
1.3

.’1’[_;

9.1 (0.10)
8.5 (0.10)
8.9 (0.10)
6.4 (0.10)
9.3 (0.10)

M; versus M,

59.2%**
7.3%%%

6})***

9 gEEE
20"

.’"’[ 4

7.3(0.10)
7.7 (0.10)
8.0 (0.04)
6.0 (0.10)
9.0 (0.10)

M; versus Ms

12.20%+
6‘3t*t
27.0%%*

0.8
4.6%**

.'"f'(

8.0 (0.10)
7.7 (0.03)
7.4 (0.03)
6.5 (0.10)
8.6 (0.10)

Hedge, Br J Pharmacol 2006, Abrams, Br J Pharmacol 2006




AVTUOAMVEPYIK( KUl KOPOLOYYELNKO

Ougia EKAEKTIKOTNTA Kapdiakn ouxvoTnTa MeAETEG

Darifenacin >>> M3 - Oslansky, 2008
Oslansky, 2008

Fesoterodine M3 = M2 +3.00 o/ min (4mg) Chapple, 2007
+11.60 o/ min (28mg)
+3-5 o /min (8mg)

Oxybutynin - ? Abrams, 2006
Chapple, 2005

Propiverine ™ Dorschner, 2000
Abrams, 2006

Solifenacin T QT 30mg>10mg Michel, 2008
Torsade de pointes Asajima, 2008

Tolterodine +1.84 (4mg) t? Malhotra, 2007
+2.00 (4mg) Oslansky, 2008
+6.30 (8mg)

Trospium +9.1 (20mg) Guay, 2005
+18.0 (100mg) Zinner, 2004
Rudy, 2006

Terodiline +++ Stewart, 1992
Torsade de pointes Thomas, 1995

Doumas, Agria 2014




I'eviko oyoMo

AEV UTTAPXOUV UAKPOXPOVIEC
TUXQIOTTOINMEVEC MEAETEC

AEV UTTAPXOUV APKETEC MEAETEC AUEONC

ouyKpiong
AEV UTTAPXOUV UEYAAEC UEAETEC OE€
NAIKIWPEVOUG

AeV UTTAPXOUV PEAETEC O€ aOBevEIC UE
Kapolayyelaka voouaTa

Doumas, Agria 2014




Comorbidities

Non-0AB
OAB patients, patients, %
Condition % (N = 41440) (N=77272)

CV co-morbidities
Any CV co-morbidity @ 44.62
Congenital heart disease Niis 0.27

Ischaemic heart disease 892
Other forms of heart disease 5.22
Conduction disorders 7.28
Heart failure 2.71
CV symptoms 4.56
Hypertension 32.00
Hypotension 0.62
Pulmonary heart disease : 0.69
Cerebrovascular disease 4.39
Disease of blood vessels 4.04
Diabetes 10.96
Renal diseases 2.33

Asche, BJUI 2011




Pdppaka TTou TTPoKaAouv Trapdraon QT

Drugs commonly involved

Disopyramide

Dofetilide

Ibutilide

Procainamide

Quinidine

Sotalol

Bepridil

Other drugs

Amiodarone

Arsenic trioxide

Cisapride

Calcium-channel blockers: lidoflazine (not marketed in
the United States)

Antiinfective agents: clarithromycin, erythromycin, halo-
fantrine, pentamidine, sparfloxacin

Antiemetic agents: domperidone, droperidol

Antipsychotic agents: chlorpromazine, haloperidol,
mesoridazine, thioridazine, pimozide

Methadone

Roden, NEJM 2004




MNapayovTeg Kivouvou yia Trapataon QT

Female sex©

Hypokalemial1.12

Bradycardial1:12

Recent conversion from atrial fibrillation, especially with
a QT-prolonging drug?3.14

Congestive heart failure?s

Digitalis therapyé

High drug concentrations (with the exception of quini-
dine)

Rapid rate of intravenous infusion with a QT-prolonging
drug??

Base-line QT prolongation26

Subclinical long-QT syndrome1&19

lon-channel polymorphisms20-22

Severe hypomagnesemia

Roden, NEJM 2004




T1 va KAVOUUE

* [1poooyxn oe aoBeveig TTOU £xOUV
KOPOIOAOYIKA TTPOPANUATA — TAXUKOPODIX

e [lpoooxn o€ aoBeveic TTOU £XOUV CUVOPONO

uakpouU QT n Aauavouv pAapuaKa TTou
ETTIUNKUVOUV 1O QT diaoTnua

e [lpoooxn otTn ocuyxopnynon M€ KIVOAOVEC,
MAKPOAIOEC, dloupNnTIKA, AVTIOGPPUOUIKA

Doumas, Agria 2014




Muipoumreypovn

Doumas, Agria 2014




Mnyoaviepog opaocng

Efferents

v (+)
>l

T Rho kinase

¢TPKA ¢

2+
y (ja TMLCP® ¢ cam

Ca2+

. MLcK

4
i B &4

Relaxation Contraction

Detrusor




Prescribing information

Mirabegron can increase blood pressure.

Periodic blood pressure determinations
are recommended, especially in
hypertensive patients.

Mirabegron is not recommended for use
in patients with severe uncontrolled
hypertension (>180/110 mmHg)

Mirabegron prescribing information




Iotti;;;

Au&énon Tnc All kata 3.5/1.5 mmHg
oTa 50mg oTic peAETeC paong 1.

Aooco-eEapTwpevn - 200mg: 9.7 mmHg.

‘AYVWOTEC OPAOEIC;

AnN®AEIa EKAEKTIKOTNTAC OE UWYNAEC OOOEIC;

Doumas, Agria 2014










Safety — 12 weeks
Pooled analysis of 3 phase Il trials

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 (2.83) 62 (2.3) 11 (2.2)
Drug-related SAE 6 (0.4) 3(0.7) 7 (0.5) 3(0.3) 13 (0.5)

comon TEAES b aforre 0 N arl b 0L 3 a4 by TSI STLaTITs

105 (7.6) 49 (11.3) 103 (7.5) 48 (5.2)

Urinary tract infection 25 (1.8) 18 (4.2) 40 (2.9) 25 (2.7) 83 (3.0)
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 (2.5) 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 (13) 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)

Nitti, Int J Clin Practice 2013




Placebo (n =~ 1380)

Safety
Pooled analysis of 3 phase Il trials

Mirabegron 25 mg

Mirabegron 50 mg

Mirabegron

n = 432)

in = 1375)

100 mg (n =~ 929)

AM

PM

AM

PM

AM

AM

PM

Blood pressure {mmHg)

S8

]|

Bassine, maan (SE)

Findl Vsit mean (S£)
Adusted change fom
haseline, mean (SEL (95% Q'
Difesence vs. placebo,

mean (S£), 95% Ot

D8P

M

Baseline, mean (SE)

Find Vit mean (SE)

Adusted change fom

haseline, mean (SE) (95% Q'
Difesence vs. placebo,

mean (SE), (95% Q¢

139

1259 0.47)
126.2 (0.45)
0.2 (025
(-03,07)

1329

77.1 (0.26)
1712 0.25

0.0(0186)
(-03, 03)

1326

1250 (041)
125.7 (Q41)
06 (025
(a1, L

1326

753 0.23)
757 10.24)

04(016)
(01, 07)

410
22081

1288 (075
03 052,

a5 @57,

410

782 (0.48)

776 0.43)
Q.1 033,
(-08, 0.5
Q1 03N,
(09, 0.6)

410

1290 ©0.71)

1283 067
0.50.53)

76.1(046)
75.7(042)
a1034)
(-06 0N
03 (0.37)
(-1.0 04

1327
1264(0470
127.2 (0.46)
03 0.25),

056 (0.35),
(-0.1, 13)

1327

77.2 10.25)
77.6 10.24)
04 0.16),
U By
04 (0.22),
(-0.1, 08

1327

1256 (043)
1266 (041)
1.1 {0.2%),

05 (0.35),
(-0.2 1.2

1327

75.4 (0.24)
76.2 (0.24)
07 0.16),
04 1.0
04 (0.23),
(-0.1, 08

291

1250 {055
1256 (0.51)
06 0.32)

04 (0.41)
04 17

890
1400300
77.7(028)
02 0.21)
(-0.2 0.6)
02 0.26)
(-03. 0.7

290

123.7 0.&9)
1252 (0.45)
1.4 (0.33)

8 %

0.9 (0.42)

830
7530028
76.3(0.28)
0.90.21)
05 13
0.50.27)
(-0.0 1.0

Nitti, Int J Clin Practice 2013




Safety — Heart rate

AuEnon Tou Kapdiakou puBHOU OTIC HEAETEG
paonc I, doco-eEapTwpevn 6.7-17 b/ min

2€ pia peAeETn paonc II (Dragon)
100mg: 2.15 — 200mg: 4.66 b/ min

Chapple, Int Urogynecol J 2013

Pukse rate (bpm)

N 1329 1326 410 410 1327 1327 ;1 830
Baseline, mean (S£) 705 (0.28) 753 0.9 1.0 0.50) 7550051 0.4 (0.28) 749 (0.28) 104034 74 4(034)
Final Vsit mean (5¢) 709 0. 29 747 0.9 7.7 0.52) 753(053 71.8 0.29) 75.500.28) 7129(034 7%.5(034
Adusted change fom baseline, 040010 04018 1.3 (0.36), 0.2 037) 14 Q170, 06 (0.18), 23 0.22) 1.9
mean (S£), 95% ' (0.1, 08) { _ | (06 24 S

Difecence vs. placebn,

mean (SE), 95% Ot
Incidence of tachyardia (%)*

Tahyarda evens, N (%) (49 52(38) 43 (4.6)

Nitti, Int J Clin Practice 2013




Preferred term

Adverse event, n (%)

Safety — 1 year

Mirabegron

50 mg

Tolterodine SR 4 mg

Any AE
Hypertension
Urinary tract infection
Nasopharyngitis
Headache

Back pain
Constipation
Influenza

Dry mouth
Sinusitis
Diarrhoea
Arthralgia
Dizziness
Cystitis
Tachycardia

Sacco, Ther Adv Urol 2012






2y 0M0

Agv vTOPYOLY OEOTLOTO GTOLYELN
Placebo effeciev mapotnpeitar - Symplicity Il

2TOLYEL0 GE VTTEPTUGTKOVS — VOPUOTOGTKOVG
>.€ cofapn veEpTaom; - Mnyavicuog;

€ CLVLTTAPYOVTO KOPOLOKA VOGT|LLOTO

24mpn peétpnon e Al HBP

Doumas, Agria 2014




Drug — induced hypertension

TasLE 2: Drugs inducing or exacerbating hypertension.

(i) Nonsteroidal anti-inflammatory drugs
(i1) Oral contraceptives

(ii1) Sympathomimetics

(iv) Illicit drugs

(v) Glucocorticoids

(vi) Mineralocorticoids

(vii) Cyclosporine, tacrolimus

(iix) Erythropoietin

(ix) Herbal supplements

(x) VEGF inhibitors

Doumas, Int J Hypertens 2011




T1 va KAVOUUE

ATTopuyn o€ aoBeveic ye coffapn utTEPTAON
[Tpoooxn o€ acBOEVEIC TTOU £XOUV UTTEQTACN

[1eplopIOOC TOU vaTpiou

[Ipocoxn oTn cuyxopnynon aAAwv
POPUAKWY TTOU AUCAVOUV TNV apTNPIAKN
Tieon kai 1d1aitepa MZAP

Doumas, Agria 2014




AEGHOTTPEGGIVY

Doumas, Agria 2014




Asouotrpecaoivn

AVP

NH, OH

Cy? —_ Ty; —_ Pho:_'_

Cys — Asn—Gin
6 5 4

I
Pro — Arg —GlyNH,
7 8 9

Cys —Asn—Gin
6 5 4

Pro —D-Arg — GlyNH,
7 8 )
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Kivouvol utrovarpiaipiog, Taxeiag d16pbwong

Immediate effect

Normal brainl of Iryesias e Sio Water gain
{normal osmolality) (low osmolality)

Rapid
adaptation

Proper therapy
(slow correction of the
hypotonic state)

Loss :
Water<—— | of sodium, '}
potassium,

/ and chloride
(low osmolality)
Osmotic I m

demyelination Improper Rhas organi-c‘
therapy osmolytes
{low osmolality) Slow

(rapid correction of d i
the hypotonic state) adaptation

Madias, NEJM 2000



AiTia utTTOVOTPIAIMIOG

Impairen Capacimy oF RenaL WATER EXCRETION

Decreased volume of extracellular fluid ~ Essentially normal volume of extracellular fluid

Renal sodium loss Thiazide diurerics®
Diuretic agents Hypothyroidism
Osmotic diuresis (glucose, urea, Adrenal insufficiency
mannitol Syndrome of inappropriate secretion of antdiuretic
Adrenal insufficicncy hormone

Salt-wasting nephropathy Cancer I) rll L)'S
—

Bicarbonaturia (renal tubular acido- Pulmonary tumors

sis, discquilibrium stage of
vomiting )
Ketonuria
Extrarenal sodium loss
Diarrhea
Vomiting
Blood loss
Excessive sweating (e.g., in mara
thon runners)
Fluid sequestration in “third space™
Bowel obstruction
Peritonitis
Pancrearitis
Muscle trauma
Burns
Increased volume of extracellular fluid
Congestive heart failure
Cirrhosis
Nephrotic syndrome
Renal failure (acute or chronic)

Mediastinal tumors
Extrathoracic tumors

Central nervous system disorders

Acute psychosis

Mass lesions

Inflammatory and demyelinating discases
Stroke

Hemorrhage

Trauma

13ru55

Desmopressin

Oxytocin
Prostaglandin-synthesis inhibitors
Nicotine

Phenothiazines

Tricyclics

Serotonin-reuptake inhibitors
Opiate derivatives
Chlorpropamide

Clofibrate

Carbamazepine

Pregnancy Cyclophosphamide
Vincristine
Pulmonary conditions
Infections
Acurte respiratory failure
Positive-pressure ventilation
Miscellancous
Postoperative state
Pain
Severe nausea
Infection with the human immunodeficiency virus
Decreased intake of solutes
Beer potomania
Tea-and-toast dict

Excessive WATER INTAKE

Primary polydipsiat

Dilute infant formula

Sodium-free irrigant solutions (used in hysteroscopy, laparoscopy, or transurethral resection of the
prostate )

Accidental intake of large amounts of water (e.g., during swimming lessons)

Multiple tap-water enemas

Desmopressin

Oxytocin
Prostaglandin-synthesis inhibitors
Nicotine

Phenothiazines

Tricyclics

Serotonin-reuptake inhibitors
Opiate derivatives
Chlorpropamide

Clofibrate

Carbamazepine
Cyclophosphamide
Vincristine

Madias, NEJM 2000




2UxXvoTnTa

Dose titration
Desmaopressin
No. (%)

Patients exposed 224 (100)
Total adverse events 158 (71) 398
Serious adverse events 5(2) 10
Deaths® 2 (1) 3
Adverse events related to study medication 109 (49) 231
Most frequently reported (>3%)
adverse events related to study
medication
Headache 50 (22)

‘ - - - "y
x _ =
¥,

Dry mouth 9 (4)
Micturition frequency 8 (4)
Dizziness 7 (3)
Fatigue 7 (3)

Peripheral edema 7 (3)

Lose, Am J Obstet Gynecol 2003




Cannon et al. [1999]
Chancellor et al. [1999]
Mattiasson et al. [2002]
Kuo [2002]

Rembrartt et al. [2003]

2UxXvoTnTa

Study population

Men and women aged over 60

Men and women aged over 60

Men aged over 50

Men with benign prostatic hyperplasia

Men aged over 18 (mean in treatment group 64.5)
Men and women aged over 65

Men and women aged over 65

Length of Desmopressin Incidence of
follow up formulation hyponatremia (%)

3 weeks Oral
2 weeks Oral
2—4 weeks Nasal
3 months Nasal
3 weeks Oral
2 weeks Oral
3 days Oral

Weatherall, Neurourol Urod 2004




BapUtnTa, TAPAYOVTEG KIVOUVOU
Evoopivikd, <14d

Table 1
enuresis.

N

Desmopressin, nasal/oral
Gender, male/female

Age, years

Age <6.0 years, N

Blood sodium level, mmol/L

Excess fluid intake, N
Intercurrent illness, N

All cases

54
4717

Severely altered
mental status

8
5/3

34/20 2/6

9.0 [6.5—11]

1

119 [116—122]

25
6
31

9.0 [7.8—19]
1
124 [120—125]

4
1
D

Lucchini, J Paediatr Urol 2013

Convulsions

46

42/4

32/14

9.0 [6.0—11]
10

118 [115—121]

21
5
26

Clinical and laboratory data in subjects with severe signs of hyponatremia secondary to desmopressin treatment for

Significance

Not significant
P < 0.05
Not significant
Not significant
P < 0.01

Not significant




2UXvoTnTa, BapuTnTa, TTAPAYOVTEG KIVOUVOU

Male study Female study Mixed study

Exposed patients
Non-hyponatremic
Hyponatremic
Borderline (134—130 mmol/L)
Significant (<130 mmol/L)
(<125 mmol/L)
Symptomatic hyponatremia
Adverse event

Serious adverse event

Odds ratio 95% Wald confidence limits

1L.16 1.09 1.25

bodvweight (ml/kg) 1.09 1.04 1.16

076 0.64 0.91
Weight gain at time ol minimum s-sodium (%) 1.31 1.07 161

Rembratt, Neurourol Urod 2006




Oral vs Iintranasal

M PMS December 1972—June 2005
] Medline December 1972-August 2006

8
3
-
2
E
3
=

Intranasal Tablet
Desmopressin formulation

Robson, J Urol 2007







T1 va KAVOUUE

ATTOQUYN ANWNG UypwV
[Tpocoxn TNV UTTEPOOCOAOYIO

ETTaypuTrvnon yia CUUTITWHATOAOYIO
— KepaAaAyia, vauTia, EUETOC

‘EAgyX0G vaTpiou
AlakoTr papuaKou
[lpocoxn oTn cuyxopnynon Pe dloupnTiKa

Doumas, Agria 2014




BPH — sexual dysfunction
a-blockers

PDE-5 Iinhibitors

Doumas, Agria 2014




PDE-5 inhibitors

Doumas, Agria 2014




Safety In hypertension

Concerns have been raised
regarding sildenafil use in patients taking
complicated, multidrug, antihypertensive regimens,

where sildenafil could be “potentially hazardous”.

ACC / AHA, JACC 1999




Efficacy and safety in hypertensives

« Efficacy: 70% compared to 20% with placebo

— Irrespective of the number of antinypertensive
agents

e Discontinuation due to AE: 2% with both
sildenafil and placebo

Pickering...Mancia, Am J Hypertens 2004




Safety In hypertension

Current available data strongly indicate
that PDE-5 inhibitors may be safely
co-administered with all classes of

antihypertensive drugs, even in patients

taking multiple antihypertensive agents.

Doumas, Hypertens Rev 2008




Efficacy in hypertension
Increased compliance

Remained Started Stopped

Scranton, Am J Cardiol 2007




Efficacy in hypertension
Increased compliance

Before PDE-5 After PDE-5

Adherent
Adherent Non ‘ Non
Adherent Adherent

Adherent

McLauglin, Am J Ther 2005




Efficacy in hypertension

LV hypertrophy
Con 3wk TAC 9wk TAC

Takimoto, Nature Medicine




PDE-5 Inh kon kapdrayysrokd coppaporto

OPlacebo
H Sildenafil
l Open-Label

0.84 0.80
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Mittleman, Int J Clin Pract 2003




ED and death — Protection with PDE5 Inh
type 2 diabetes mellitus

.14 NO PDE 5 INMIBITORS
J1 PDE 8 NHIBITORS

w
EA
2
=
S
[
-
»n

-o:r 4000 5000
FOLLOW-UP (months)

Number at nisk
NO DRUG 73 22 1
DRVUG 44 22 9

Gazzarusso etal. JACC 2008
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Alpha blockers

Presynaptic neuron Postsynaptic cell
@2
a2 -

o1 Adrenergic
N E mm— receptors
Lo i

¥ al‘
a2 | S~@2

Smooth Muscle Cells

Doumas, Loutraki 2011
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Cardiovascular Disease

ALLHAT

Rel Risk 959/ CI
1.25 1.17-1.33

z = 6.77, p< 0.0001

doxazosin

chlorthalidone

9,443 4,827
5,285 2,654

0

C: 15,268
D: 9,067

2 3
Years of Follow-up

JAMA. 2000;283:1967-1975




Heart Failure

ALLHAT

0.10 - Rel Risk 95% CI
2.04 1.79-2.32

0.08 - z=10.95 p<0.0001

0.06 A

doxazosin ]
0.04 - chlorthalidone

0.02 -

V
i)
S
(+ 4
i)
=
0
>
w
o
>
l;
S
=
=
=
O

13,644
7,845

0.00 .
o) 1

C: 15,268

D: 9067 Years of Follow-up

JAMA. 2000;283:1967-1975




a-blockers prescription patterns

ALLHAT Rasults
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® All a-Blockers
A Doxazosin

Stafford, JAMA 2004
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Urology Other departments

B Tamsulosin B Dosazosin
B Alfuzosin B Terazosin

Kang, Int Neurourol J 2011




Adverse effects

150 Placebo

140

e First dose effect Meor 130

ressure
rmm Hg) G
1O

* Orthostatic hypotension 5

140
130 :
120

o 1o

80
70
60

SO

Graham, BMJ 1976

Doumas, Loutraki 2011
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Rieckert, Am J Hypertens 1996
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Xvyyopniynon PDE-5 ne ooéalooivn
Meéyiotn nt@on — Kiwvikn onuocia

Tadalafil + Placebo + Mean 95% CI for

Criteria A . k .
Doxazosin Doxazosin Difference Mean Difference

Standing:
Max decrease SBP (mm Hg) 27.8 ] 41,155
Max decrease DBP (mm Hg) 144 ; 0.6, 10.0
Max increase heart rate (bpm) 16.1 i A 0.5, 7.2
Supine:
Max decrease SBP (mm Hg) 19.6 . 4 -1.5,8.8
Max decrease DBP (mm Hg) 11.5 5 02,54
Max increase heart rate (bpm) 11.9 s 03,72

Tadalafil 20 Mg + Placebo +
Doxazosin 8 Mg Doxazosin 8 Mg

Total pts _ 18

Standing SBP less than 85 mm Hg 1 (6)
Standing DBP less than 45 mm Hg : 0 (0)
Supine SBP less than 85 mm Hg 1 (6)
Supine DBP less than 45 mm Hg 0 (0)
Change in standing SBP greater than 30 mm Hg 2(11)
Change in standing DBP greater than 20 mm Hg 1 (6)
Change in supine SBP greater than 30 mm Hg 1 (6)
Change in supine DBP greater than 20 mm Hg 0 (0)

Kloner, J Urology 2004




Xvyyopnynon PDE-5 pe tapcsoviolivn
Meéyiotn nt@on — Kiwvikn onuocia

Mean Mean
oMt 20N Placebo+  Difference 95% CI for Difference

: 4 Tamsulosin  (tadalafil 10 mg  Mean Difference (tadalafil 20 mg
Tamsulosin  Tamsulosin . -
minus placebo) minus placebo)

95% CI for
Mean Difference

Standing:
Max decrease SBP (mm Hg) 194 20.1 | i 1.7 -4.7, 8.1
Max decrease DBP (mm Hg) 13.1 10.3 8.1 5.0* 14,86 ’@
Max increase heart rate (bpm) 14.9 15.2 13.3 1.6 -1.4,46 -
Supine:
Max decrease SBP (mm Hg) 17.6 17.6 144 3.2 -2.3,8.6 3.2

Max decrease DBP (mm Hg) 11.6 11.3 8.3 3.2 -0.6, 7.0 3.0
Max increase heart rate (bpm) 124 12.9 9.2 3.2 -1.0,74 38

No. (%)

Tadalafil 10 Mg Tadalafil 20 Mg
+ Tamsulosin + Tamsulosin

Placebo +
Tamsulosin

Total pts 18 18

Change in standing SBP greater than 30 mm Hg 2(11) 2(11)
Change in standing DBP greater than 20 mm Hg 3(17) 0 (0)
Change in supine SBP greater than 30 mm Hg 1 (6) 1 (6)
Change in supine DBP greater than 20 mm Hg 1 (6) 2(11)

Kloner, J Urology 2004

18

1 (6)
1 (6)
2(11)
0 (0)







T1 va KAVOUUE

XaunAn 000N a-atToKAEICTWY OTAV
AappBavovtal cuotnuatika PDE-5 inh

XapnAn 66on PDE-5 inh étav Aauavovrai

OUOTNUATIKA A-ATTOKAEIOTEC
1pOTIUNON OTOUC EKAEKTIKOUC A-ATTOKAEIOTEC

'lpocoxn va hNV GUUTTITITOUV Ol JEYIOTEC
OUYKEVTPWOEIC PapPAKWY (>4h dlagpopd
Anyng)

Doumas, Agria 2014
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TeotooTEPOV KO KOPOLAYYELAKT] VOGOS

ZN xwpic ayysioypapia 2N pe ayysiypaia

TT mean differences (omol 1) TT memn differences (amol/l)

=20 -15 -10 -5

‘AAAa KA voonuara

TT mean differences (nmol T)
-14-12-108 £ 4 -2 0 2 4

Favours CHD 1 Favours no CHD
*

-1.44; CI: -2.72, -0.16 -2.57; CI: -3.82, -1.31
Corona, Eur J Endocrinol 2011




IKavoTnTO TPOS GOKNOoN
Ioyowuia

A Exercise duration mean differences (s)
References -150-100-50 0 50 100 150 200 250 300 350 Diff mmean I1.95%CI UL.95%CI

(76) | 90.00 -111.54 201.54
(81) 186.30 88.68 28392
Overall 168.00 80.14 255.86

Favour placebo I Favour testosterone
4—'—.
I

B Time to 1 mm ST depression mean
differences (s)
References ~150-100 -50 0 50 100 150 200 250 300 350 Diff mmean II1.,95%CI UL,95%CI

(76) .- 108.00 -108.89 32489

7 66.00 -36.90 168.90
78) 69.00 482 133.18
@9) 6.00 -56.75 68.75
79)* 0.00 -64.19 64.19
(80) 47.00 —-59.55 153.55
(81) 186.30 88.68 28392
Overall 57.40 990 104.90

Favour placebo | Favour testosterone
—_—

Corona, Eur J Endocrinol 2011




AOPTIKY] CKANPLO

Yaron, Eur J Endocrinol 2009




AVTIGTOGY] GTNV LVGOVALVY] — YAVKULULKOS EAEYYOC

B Patients with type 2 diabetes E Patients with type 2 diabetes
25 0.8
20
15
10
5+ /

0+

-5+
-10

0.6

0.4

0.2+

o
1

1
o
N

1

Mean (95% Cl) change
from baseline in HbA1c (%)

L

from baseline in HOMA-IR (%)

Mean (95% Cl) percentage change

i [}

o 9

(4] -
L 1

P=0.010

12 months Baseline 3 months 6 months 9 months 12 months
Phase 2 Phase 1 Phase 2 Phase 2

O Placebo n=66 O Placebo n=48 n=44 n=38 n=35
® Testosterone n=64 @ Testosterone n=51 n=46 n=42 n=31

Baseline

C Patients with MetS F ratients with Mets
20 0.6

0.5
0.4

154

10+
0.3

0.2

0.1+ '\

0 \
-0.1

P=0.106

0.2 4

S_.

0
-5

=10 -

Mean (95% Cl) change
from baseline in HbA1c (%)

Mean (95% Cl) percentage change
&
il

from baseline in HOMA-IR (%)

N
o
L

P=0.054 03

P=0.125

Baseline 12 months -0.4- Baseline 3 months 9 months 12 months
Phase 2 Phase 2 Phase 2
O Placebo n=82 o Placebo n=63 n=52 n=49
@ Testosterone n=80 ® Testosterone n=64 n=54 n=43

Jones, Diabetes Care 2011
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Oepumelo VTOKOTACTECNS KUl KOPOLOYYELUKA

A Cardiovascular-Related Events
1.0

0.8
0.6
P<0.001

0.4
Testosterone

0.2
Placebo
0.0

Months since Randomization

e
c
2
w
G
o
=
-
(5]
L
o
Q.
Q
2
e
=
=
E
-
o

No. at Risk

Testosterone 106 76 55
Placebo 103 84 65

Basaria, NEJM 2010




O¢epoamelo VTOKATACTACNS KUl EMPLOoN

a
i

3
r 1
=
-
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o

Log-rank P=.02

Testosterone therapy

HR, 1.29 (95% Cl, 1.04-1.58)

500

No. at risk

Testosterone therapy
No 8709 5337
Yes 0 439

1000
Days

2897
500

Vigen, JAMA 2013



O¢poaneio vrokataoctoons Kot OEM

Heart Disease History

No Heart Disease History

TT Prescription

TT Prescription

Age <65 Years

Pre-prescription

Cases

Rate per 1,000 PY (95%Cl)
Post-prescription

Cases

Rate per 1,000 PY (95%Cl)
Rate Ratio (post/pre) (95%Cl)
RRR* (95%Cl)

Age =65 Years

Pre-prescription

Cases

Rate per 1,000 PY (95%Cl)
Post-prescription

Cases

Rate per 1,000 PY (95%¢Cl)
Rate Ratio (post/pre) (95%¢ClI)
RRR* (95%Cl)

4,006

21
5.26 (3.43, 8.06)

15
15.22 (9.18, 25.25)

2.07 (1.05, 4.11

2,047

15
7.36 (4.44, 12.22)

8
15.91 (7.96, 31.81)

1.90 (0.66, 5.50)

65
5.26 (3.43, 8.06)

20
7.34 (6.89, 7.82)
1.4 (0.91, 2.14)

35
7.36 (4.44, 12.22)

13
8.35 (7.36, 9.48)
1.13 (0.68, 1.88)

44,533

135
3.04 (2,57, 3.60)

30
273 (1.91, 3.91)

0.91 (0.60, 1.37)

22
441 (2.90, 6.7)

12
9.74 (5.53, 17.14)

130,831"

491
3.04 (2.57, 3.60)

99
3.01 (2.95, 3.08)
0.99 (0.84, 1.17)

104
4.41 (290, 6.7)

20
4.04 (3.69, 4.42)
0.92 (0.60, 1.39)

Finkle, PLos One 2014




The Opinion Pages | Editorial
Overselling Testosterone, Dangerously
By THE EDITORIAL BOARDFEB. 4, 2014

The study, published last week in the online journal PLOS
One, provides the most compelling evidence yet that many
American men have embarked on a perilous course of over-
treatment. Testosterone is clearly indicated to treat abnor-
mally low levels of the hormone because of genetic or
pathological causes, a condition known as hypogonadism. But
a huge upsurge in prescriptions in recent years suggests that
Stcrone 1s now being prescribed to men w
eluctant to accept the fact that they are getting older. In man

certaining whuthu' a patient’s twtostc,rom lwd% are actuallj,r
] hat justifies

‘cason seems clear. Drug companies have s
essly pushed the notion, to doctors and to the public, that their

testosterone-boosting product can overcome a supposed dis-
51

II acalled ““low T.’

NY Times










Oepumelo VTOKOTACTECNS KUl KOPOLOYYELUKA

A Cardiovascular-Related Events
1.0

ApPIOHOG
uqesvd)v

Months since Randomization

No. at Risk

Testosterone 106 76 55
Placebo 103 84 65

Basaria, NEJM 2010




O¢epoamelo VTOKATACTACNS KUl EMPLOoN

Ap(plaBnToupsvn

OTATIOTIKN
avaAuon

No. at risk

Testosterone therapy
No 8709 5337

Yes 0 439

Vigen, JAMA 2013







O¢poaneio vrokataoctoons Kot OEM

A5 '
O KI p n 7,054
Pre-prescription
| |
as 37
Rate per 1,000 PY (95%(Cl) 0 U Y K p I G n 5.27 (3.81, 7.27)

Post-prescription

Cases 20

Rate per 1,000 PY (95%¢CI) 11.52 (7.43, 17.86)
Rate Ratio (post/pre) (95%Cl) 2.19 (1.27, 3.77)

AnoAuTocC
KivOUVvOC;

Finkle, PLos One 2014




O¢epoamelo VTOKOTACTACNS KOl OvnToTnTO

Survival by Testosterone Treatment

0

Subjects at Risk
Untreated: 1016
Treated: 15

Log Rank p = 0.029

12 24
Months since testosterone test date

639 557 496
301 321 323

Untreated Treated

Subgroups?

Age

41-59 yr (n = 454)

60+ years (n = 577)
Prevalent diabetes

Yes (n = 393)

No (n = 638)
Prevalent cardiac

disease
Yes (n = 226)
No (n = 805)

Testosterone
exposure

Untreated (n = 633)
Treated (n = 398)

Person-
years

Total (n = 1031)

Mortality per 100

Deaths person-years

Fully adjusted
HR (95% ClI)®

1.00 (reference)

0.61 (0.42-0.88);

P = 0.008

Hazard ratio
(95% CIl) and P value

0.43 (0.20-0.92); 0.03
0.68 (0.45-1.03); 0.07

0.44 (0.23-0.84); 0.013
0.72 (0.46-1.13); 0.155

0.82 (0.42-1.61), 0.56
0.55 (0.36-0.84); 0.006

Shores, J Clin Endocrinol Metab 2012




O¢epoamelo VTOKOTACTACNS KOl OvnToTnTO

581 avopec pe XA tomov 2
5.8 £t mopakoAoVONGMC
Gvntotnta.

17.2% vs 9% ounAn VS@LUGIOAOYIKT] TEGTO

8.4% vs 19.2%epancio vrokatdotTaonc VS Oyt
HR: 2.3 (95% CI: 1.3-3.9)

Muraleedharan, Eur J Endocrinol 2013










Where is the wisdom | ==

we have lost in knowledge?

Where is the knowledge
we have lost in information?

T. S. Eliot, Choruses from “The Rock” 1934}_'7
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Oepumelo VTOKOTACTECNS KUl KOPOLOYYELUKA

Testosterone Placebo Odds Ratio
Study Events Total Events Total 05%-Cl W(fixed)

Spitzer 2012

Hoyos 2012

Ho 2010

Kaufman 2011
Jones 2011

Aversa 2010
Basaria 2010
Kalinchenko 2010
Srinivas-Shankar 2010
Caminiti 2009
Chapman 2009
Legros 2009
Emmelot-Vonk 2008
Svartbarg 2008
Brockenbrough 2006
Malkin 2006

Merza 2006

Nair 2006

Amory 2004

Kenny 2004
Svartberg 2004
Snyder 2001

English 2000

Sih 1997

Hall 1996

Marin 1993
Copenhagen 1986

70 06 [037; 11.63] 4.0%
34 ; [0.13; B1.01] 1.1%
60 00 [0.06; 16.37] 15%
40 ' [024; 72.13] 15%
112 ! [0.14; 1.19] 10.3%
10 : [o.00; 207] 1.1%
103 [222; 1651] 11.9%
7 [0.01; 250] 1.3%
136 [0.48; 1321] 4.4%
a5 206 [0.18; 2383] 20%
12 : 1.10 [0.06; 20.01]  1.4%
79 : 1.01 [0.04; 25.01] 1.2%
117 271 [0.70; 10.49] 6.6%
19 316 [0.12; 8264] 1.1%
21 120 [0.34; 4.18] 7.7%
39 1.06 [0.25; 459] 56%
19 ' 0.30 [0.01; 7.85] 1.1%
3z . 132 [0.39: 450] 8.0%
24 3.13 [0.12; 8068]  1.1%
5 023 [001; 7.05] 1.0%
14 029 [0.01; 7.74] 1.1%
54 106 [061; 620] 8.8%
25 543 [0.25;11896] 1.3%
15 0.88 [0.05; 15.33] 1.5%
18 0.19 [0.01; 423] 1.2%
10 3.00 [0.11; 82.40] 1.1%
87 222 [0.78; 631] 11.0%

-h

N

D st O NDODO0O = NOh O =Lt aNUOO O 0=t -t

QON-L 00N - a0 -0 OWO-L4ahNNONLANOL0ON

:

Fixed effect model 115 1733 65 1261 1.54 [1.09; 2.18] 100%
Heterogendlty: Fequared=-7. 8%, tau sqQuarad=0.0742 p-03484

T
0.1 1 10
< Testosterone Favours Placebo

Xu, BMC Medicine 2013




OepumELN VTOKUTACTACS KUl KOPOLOYYELUKA
OVAAOYO UE TN YPNUOTOOOTON TNGS UEAETNS

Testosterone Placebo Odds Ratio
Study Events Total Events Total 95%-Cl W(fixed)

Hoyos 2012

Ho 2010

Kaufman 2011
Jones 2011
Kalinchenko 2010
Srinivas-Shankar 2010
Chapman 2009
Legros 2009
Svartberg 2008
Brockenbrough 2006
Merza 2006

Hall 1296

Marin 1003

23 0 24 [0.13; 81.01]
60 1 60 [0.06; 16.37]
234 0 40 [0.24; 72.13]
108 12 112 [0.14; 1.10]
113 2 [0.01; 2.50]
138 2 [0.48; 13.21]
11 1 [0.06; 20.01]
237 0 [0.04; 25.01]
19 0 [0.12; 82.64]
19 9 [0.34; 4.18]
20 1 [0.01; 7.85]
17 2 [0.01; 4.23]
11 0 [0.11; 82.40]

“- OO0 = ok oa (N O U ===

Fixed effect model 36 1020 [0.50; 1.60]
Heterogenaity: I-squared=0%, tau-squared=0, p=0.6473

Testosterone Placebo
Study Events Total Events Total 95%-Cl W(fixed)

Spitzer 2012
Aversa 2010
Basaria 2010
Caminiti 2009
Emmelot-Vonk 2008
Malkin 2006

Nair 2006

Amory 2004
Kenny 2004
Svartberg 2004
Snyder 2001
English 2000

Sih 1007
Copenhagen 1986

70
40
106
35
120
37
30
24
6
15
54
25
17
134

70 : : [0.37; 11.63]
10 f [0.00; 2.07]
103 i [2.22; 16.51]
35 [0.18; 23.83)
117 [0.70; 10.490)
39 J [0.25; 4.59]
32 ! [0.30; 4.50]
24 ! [0.12; 80.68]
X [0.01; 7.05]

14 . [0.01; 7.74]
- [0.61; 6.20]

[0.25; 118.96]

[0.05; 15.33]

[0.78; 6.31]

- —h

=N OO0 ==~&aDODNONO &
N=0O0N==00LW0=0N=N

e
2]

Fixed effect model 79 T13 35 630 [1.34; 3.17]
Hetarogeneity: Fsquared=3.4%, tau-squared=0.0251, p=0.413

0.1 05 1 2 10
< Testosterone Favours Placebo

Xu, BMC Medicine 2013




Efficacy In hypertension
Blood pressure reduction — PF00489791

4 mg 20/40 mg

TR

Wolk, Hypertension 2009




Efficacy In hypertension
Resistant hypertension

Clinical potential of
combined organic nitrate
and phosphodiesterase type 5 inhibitor
in treatment-resistant hypertension.

BP reduction: 26/18 mmHg
Without significant AE

Oliver, Hypertension 2010
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O@pBaAuoi

Kapdid

Doumas, Agria 2014




Teotootepovn

4 Hypothalamic—pituitary axis

| Adipocyte size
and number

Adipose tissue

Lipopratein
lipase activity

2

Kelly, J Endocrinol 2013




Teotootepovn

Kelly, J Endocrinol 2013




HR-CV risk

DECREASED
Hypovolemic hyponatremia DECREASED

+ Poor Na' intake Vast majority of hypovolemic“
+ Renal or extrarenal Na' losses and hypervolemic

hyponatremia
NORMAL X + Poor K* intake

Euvolemic hyponatremia | N+ <= : * Renal or extrarenal K* losses
* In the SIAD, small renal Na* B

losses ocour _ NORMAL
INCREASED Euvolemic hyponalr&mia ]

y F * In the SIAD, small renal K™
Hypervolemic hyponatremia (5ases occur
+ Na' retention e

Né\a' +KE'
TBW

[Na™]; =

i
1
TBW
[ DECREASED NORMAL INCREASED I
{ Hypovolemic hyponatremia | [ Hypovolemic hyponatremia | [ Euvolemic hyponatremia
+ Impaired aguaresis * Impaired aquaresis * Impaired aquaresis

Water retention falls short Water retention normalizes Water retention expands TBW
of normalizing TBW ~ TBw | |_* Excessive water intake

Hypervolemic hyponatremia
+ |mpaired aquaresis
Water retention expands TBW




3% NaCl

D.9% NaCl

D.9% NaCl + 30 mEq
KCl per L

Ringer's lactate

D.45% NaCl

5% dextrose

[Na* + K]
(mEg/L)
513
154
184

135
77
0

HR-CV risk

Infusate
Effect on [Na*],
per 1 L (mEg/L)
t 13.0
t1.4
124

10.8
hila
1 3.5

Aquaresis (e.g., primary polydipsia)
Natriuresis (e.g., furosemide)
Viral/bacterial diarrhea

Osmotic diarrhea
Gastric fluid

[Na* + K*]
(mEq/L)
20
55
90

40
70

Fluid Loss

Effect on[Na"],

per 1L (mEg/L)

13
1.9
10.7

124
114




2UYYOPNYNGT HE OVOEVUPIAN

O Systolic
m Diastolic

- -4
o
5
?
@
o
a
k::
<)
o

V1 V2 V3
P>0.05 (V1vsV2) P>0.05(V1vsV3)

Chung, Int J Imp Res 2009




20YYOPNYNG UE TUOUAUPIAN

V3 V1 vs V2

Systolic BP, mm Hg? 121.78 =923 .261
Diastolic BP, mm Hg?* 75.06 + 7.56 729
Systolic BP, mm Hg® 125.39 + 7.30 647
Diastolic BP, mm Hg" A 77.35 + 7.93 822
Heart rate, beats/min ! 72.86 *+ 8.44 .760

Doumas, Agria 2014




YRoToon 0TI NEAETES

Treatment-related Adverse Events

Patients with =1 adverse event
Upper respiratory tract infection

(URI, rhinitis, sinusitis, laryngitis,

and pharyngitis combined)
Dizziness (dizziness and malaise combined)
Headache
Fatigue (fatigue and asthenia combined)
Impotence
Ejaculatory failure/disorder
Hypotension/postural hypotension
Syncope

Placebo
N =678,

n (%)

219 (32.3)

23 (3.4)

19 (2.8)
12 (1.8)
12 (1.8)

4 (0.6)

Alfuzosin OD

10 mg

N =473,

n (%)

197 (41.6)

29 (6.1)

27 (5.7)
14 (3.0)
13 (2.7)
7(1.5)
3 (0.6)
2 (0.4)
1(0.2)

15 mg

N = 335,

n (%)

137 (40.9)

19 (5.7)

30 (9.0)

8 (2.4)
14 (4.2)
4 (1.2)
1 (0.3)
2 (0.6)
2 (0.6)

Roehrbron, Urology 2001




TapcovArolivn Kol OVTIVTEPTUGLKA,

Nifedipine
SBP (mm Hg)
Tamsulosin
Placebo
DBP (mm Hg)
Tamsulosin
Placebo
Enalapril
SBP (mm Hg)
Tamsulosin
Placebo
DBP (mm Hg)
Tamsulosin
Placebo
Atenolol
SBP (mm Hg)
Tamsulosin
Placebo
DBP (mm Hg)
Tamsulosin
Placebo

Baseline

Day 4 (placebo)

129.5/152.3*
122.0/149.0

83.7/99.7
77.0/95.0
115.7/146.3*
111.5/140.0
14.7/99.0
713.0/93.5
117.0/150.5*

124.5/161.0

117.5/96.7
717.5/96.0

Change
Day 11 (0.4 mg/day)

0.0/+2.7
+8.0/+9.0

-0.3/-5.0
—S—0.5

Lowe, Clin Ther 1997

Day 19 (0.8 mg/day)?’

—11.4/-1.1
—T1.N=35.5

=5 W=31.0
-5.0/0.5

+ 1. 55485
+3.0/—-0.5
+2.0/-4.7
—4.0/0.0

—8.0/-5.7

—11.5/-4.7

—4.7/-5.5
—-6.0/-1.5




"Eleyyo¢ mopacoumanTIiKov TOVOV

Kapdlakn ouxvoTnTa aTnv Npepia
Kapdlakr ouxvoTnTa KATA TNV ETTAvVAPOPaA

MeTaBANTOTNTA KAPAIAKNG CUXVOTNTOC
EuaiocOnoia Taceo-aviavakAaoTIKOU

Doumas, Agria 2014




XOAMVEPYIKOL VITTOO0YELS TNV KAPOLA

« M1, M2, M3, M5

e PUBuion kapdiakn¢ ouxvoTnTac: M2
UTTOOOXEIC

e M1, M3, M5 xwpic AcITOUpYIKN onuaacia
— QapPUAKOANOYIKEC HEAETEC
— 2BNoIyo’ yovidiwyv o€ treipapatolwa

Doumas, Agria 2014




Characteristics

Comorbidities

OAB patients

Non-OAB patients

Total number of patients
Women, %
Age, years (mean % sD
[median])
Age = 65 years, %
Clinical characteristics
Baseline HR, beats/min
(mean =+ sp [median))
Patients' HR, %
61-70 beats/min
71-80 beats/min
81-90 beats/min
91-100 beats/min
Higher HR (=80 beats/min)
Baseline SBP (mean + sp
[median])
Baseline DBP (mean %+ sb
[median])
BMI (mean + sp [median]),
kg/m*
Framingham risk score

41440
83.6%
62.47 + 13.46 (65)

53.57
75.67 £ 11.15 (76)
22.92
43.54
16.31

6.25
31.36

130.65 + 18.25 (130)

75.74 £ 10.34 (76)

30.15 + 7.31 (28.86)

993

77272
83.2%
61.46 + 13.58 (64)

49.74
75.11 £ 11.50 (74)
24.27
42.16
15.11

5.87
19.62

129.57 + 18.07 (130)

75.33 + 10.25 (76)

29.07 + 6.73 (27.93)

9.62

Asche, BJU International 2011
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Sex differences in vasopressin V, receptor expression and
vasopressin-induced antidiuresis
Jun Liu.?2 Nikhil Sharma.'! Wei Zheng.? Hong Ji.2 Helen Tam.! Xie Wu.2 Michaele B. Manigrasso.'
Kathryn Sandberg,? and Joseph G. Verbalis'

'Division of Endocrinology and Metabolism and 2Division of Nephrology and Hypertension, Department of Medicine,
Georgetown University Medical Center, Washington, District of Columbia

Submitted 6 Apnl 2010; accepted in final form 27 November 2010

Gender difference in antidiuretic response to desmopressin
Kristian Vinter Juul, Bjarke Mirner Klein, Rikard Sandstréom, Lars Erichsen, and Jens Peter Norgaard

Ferring Pharmaceuticals, Copenhagen S, Denmark

Submitted 27 December 2010: accepted in final form 25 February 2011

Doumas, Agria 2014
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Change in Sodium,

mmol/l

% of Maximum % of Maximum Women >50 yr

Dose, pg Effect (Men) Effect (Women) old

Change in

Sodium, mmol/]

Men =50 yr old

0 0() 0@¢-) —0.48 (0.32)

10 19 (B) 38 (200 —0.21 (0.35)
25 37(11) 61 (20) —1.1(0.31)
50 54(12) 76 (17) —2.2(0.40)
100 70 (10) 86 (13) —3.3(0.50)

0.31 (0.20)
—0.57 (0.25)
—0.51 (0.21)
—0.89 (0.32)

—1.7(0.34)

Vinter Juul, Am J Physiol Renal Physiol 2011




2UxXvoTnTa
MeTa-avaAuon

Study
Dose) RR (85% CI)

Less than 100 meg
Yamaguchi, 2013 (10-100) 1.25 (0.08,25.19) 295

Weiss, 2013 (50) 6.61(1.49,29.23) 1/119

Weiss, 2013 (75) 12.31 (2.94, 51.44) 217122
Sand, 2013 (25) 6.53(1.51,28.18)  14/135

Weiss, 2012 (10) 0.49 (0.04,536) 1163

Weiss, 2012 (25) 1.01 (0.14, 7.10) 2158
Weiss, 2012 (50) 5.57(1.25,24.73) 111158

Subtotal {I-squared = 32.2%, p = 0.182) 4,06 (1.82,907) 62/950

100 meg or higher
Weiss, 2012 (100) 9.00 (2.12, 38.15)

Wang, 2011 (100) 0.92 (0.40, 209)
van Kerrebroeck, 2007 (100-400) 4.71 (0.27, 82.44)

Lose, 2003 (100-400) 9.41 (0.57, 155.78)

Mattiasson, 2002 (100-400) 4.99 (0.29, 85.26)
Fu, 2011 (100-400) 3.76 (0.21, 66.50)

Subtotal (I-squared = 54.6%., p = 0.051) 3.58 (1.08, 11.90)

Overall (I-squared = 46.9%, p = 0.031) 3.61(1.82, 7.18) 122/1921  24/1377 100.00

NOTE: Weights are from random effects analysis

1 1
Y : . 10 20 50

Favors treatment Favors placebo

Ebell, J Urol 2014




Oral — short term

Serum sodium (mmol/L)
Sex/age, years Baseline After 1st dose After 3rd dose
Sensitive to change in serum sodium
F/82 146 141 135
F/79 142 137 135
M/89 144 139 134
M/77 143 139 136
M/79 140 136 128
M/79 137 133 127
Serum sodium below normal range
M/79 140 139 133
M/73 138 131 135

=
=]
E
E
=
=
=
(=
n
E
c
<
w

Baseline  After 1 dose After 3™ dose

Rembratt, BJU Intern 2003




Oral — long -term
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Time, month

Bae, J Urol 2007




‘Epgpayna pvokapoiov ko PDE-5 Inh

All Ages

Age <65
Years

Age =65
Years

Patients (N)
Pre-prescription

Cases

Rate per 1,000 PY

(95%Cl)
Post-prescription

Cases

Rate per 1,000 PY

(95%Cl)

Rate Ratio (post/pre)

(95%CI)

167,279'

695
348 (3.02, 4.01)

152
3.75 (3.19, 4.40)

1.08 (0.93, 1.24)

141,512'

556
3.22 (275, 3.77)

119
3.42 (276, 4.24)

1.06 (091, 1.24)

25,767

139
5.27 (3.81, 7.27)

33

6.06 (4.26, 8.63)

1.15 (0.83, 159)

Finkle, PLos One 2014




EKAEKTIKOTNTO 0-0TOKAELGTOV

o, o g Selectivity ratio

Tamsulosin 20.0
Indoramin 1.6
Prazosin 0.95
Doxazosin 0.43
Terazosin 0.38

Alfuzosin 0.33

Doumas, Agria 2014




2Xvuyyopnynon PDE-S ue 60alooivn
All opOrwo-vrTI0 OS0oM
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AIT opOwa-vTI00 OSon

, Tadalafil or
Placebo

Tamsulosin 0.4 mg

2 0 2 4 6 8 10 12 14 16 18 20 22 24
1 Tadalafil or
Placebo

Tamsulosin 0.4 mg

20 2 4 6 8 1012 14 16 18 20 22 24

Systolic BP (mmHg) 00

Diastolic BP (mmHg)
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Tadalafil or
Placebo

| Tamsulosin 0.4 mg

| Tadalafil or —+— Tadalafil 10 mg

I

20 2 4 6 8 1012 14 16 18 20 22 24

Placebo ~—®— Tadalafil 20 mg
1 ~o— Placebo

Tamsulosin 0.4 mg

20 2 4 6 8 1012141618 20 22 24

Kloner, J Urology 2004




TeotooTepOV KOl KOPOLOYYELOKOS KIVOUVOG

Mnyaviepog

Androgen deficiency
“hypogonadism”
Metabolic syndrome
components

v

Glucotoxicity &
insulin resistance

Endothelial

dysfunction
Smooth Endothelial
Permeability

v\

inflammator
Lipotoxicity ﬂ‘;a“ ors ¥

Arterial
Sclerosis

Oxidative
Stress

k& Inflammatory

Vasoconstriction Catl Adhesion

Muscle
Proliferation

Traish, J Androl 2009




IKavoTnTO TPOS GOKNOoN
Ioyowuia

}P=0.07 =002

Base Week 14 Week 28 Week 52
Week of follow up

-o—Exercise time testosterone —-— Exercise time placebo
-+Time to ST dep testosterone =+ Time to ST dep placebo

Mathur, Eur J Endocrinol 2009




Patients (N)
Pre-prescription

Cases

Rate per 1,000 PY (95%(Cl)
Post-prescription

Cases

Rate per 1,000 PY (95%CI)
Rate Ratio (post/pre) (95%CI)

55,593

193
3.48 (302, 4.01)

65
4.75 (3.72, 6.05)
1.36 (1.03, 1.81)

Age <65 Years

48,539

156
322 (.75, 3.77)

45
3.76 (2.81, 5.04)
1.17 (0.84, 1.63)

O¢poaneio vrokataoctoons Kot OEM

Age =65 Years

37
5.27 (3.81, 7.27)

20

11.52 (7.43, 17.86)
219(1.27, 3.77)

Finkle, PLos One 2014




