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ED and Cardiovascular Diseases
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Effects of Hypertension on Erectile Function
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No hypertension
B Hypertensive

P<0.007
P<0.024

Mean questionnaire score
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No. of Erections in Firmness of Erections
30 Days

Mean scores are based on a scale from 0 to 4 where O=least and 4=most.

Greenstein A et al. /nt J Impot Res. 1997;9:123-126.



Effects of Diabetes on Erectile Function

No diabetes

B Diabetes

P<0.002
P<0.002

Mean questionnaire score
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No. of Erections in Firmness of Erections
30 Days

Mean scores are based on a scale from 0 to 4 where O=least and 4=most.

Greenstein A etal. IntJ Impot Res. 1997:9:123-126.
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Effects of Severity of Coronary Artery
Disease on Erectile Function
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1 vessel
occluded

B 2 or 3 vessels
3 P<0.001 occluded

P<0.04

Mean questionnaire score
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|

Mean questionnaire score
2
|

No. of Erections in 30 Days Firmness of Erections

Mean scores are based on a scale from 0 to 4 where O=least and 4=most.

Greenstein A etal. Int J Impot Res. 1997,9:123-126.



ED and Cardiovascular Disease

e Changes in arterial wall

e Diffuse atherosclerosis and blood
flow obstruction

* Production of EDRF
» Vasoactive peptides
e Metabolic syndrome
* Medical therapy

e Psycogen



Atherosclerosis: A Progressive
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Early Events in Atherosclerosis
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Cardiovascular disease Is associated with
endothelial dysfunction
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Prognostic Impact of Atherosclerosis and Vasodilator
Dysfunction on Long-Term Outcome of CAD

Baseline Acetyicholine Follow up (3.7 years)

Schachinger et al. 2000. Circulation 101: 1899



Different Control of Blood Flow In Different VVascular Districts
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Incidence of Cardiovascular Disease In
Patients Referred for ED

Study Objective

e Evaluate cardiovascular risk and incidence of cardiovascular disease
In cardiac asymptomatic patients with ED

Study esign

¢ Indication of exercise ECG and eventually to coronary angiography to
50 cardiac asymptomatic patients with suspected vasculogenic ED

Pritzker MR. Circulation. 1999; 100 (suppl 1): I-711. Abstract 3751



Cardiovascular Disease in Patients with ED

¢ In 40 patients out of 50 (80%) there was presence of multiple risk factors for

(O72\D)
— Family history (n=32)
— cigarette smoking (n=40)
— total cholesterol >200 mg/d| (n=35)
— HDL-c <40 mg/dI (n=18)
— Hypertension (n=24)
— Sedentary life style (n=38)
— diabetes (n=10)

e Exercise ECG was positivein 28/50 pazients

e Coronary angiography was performed in 20 patients and showed

— proximal LAD or 3vd in 6 pts
—2vdin7
— Single vessel disease in 7 pts

Pritzker MR. Circulation. 1999; 100 (suppl 1): I-711. Abstract 3751



Prevalence of ED In Patients Undergoing
Coronary Angiography
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Montorsi F. et al. Eur Urol 2003



Incidence of ED in Patients with CAD
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Cerquetani E. et al. 2003




Cardiac Rehabilitation and ED
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Cerquetani E. et al. 2003




Cardiobluenet Project

e 168 patients

 Mean age 58 years
 6/% arterial hypertension
e 46% previous Ml

o 39% heart failure

e 86% CAD

Cardiobluenet Project



Incidence of ED In Patients Admitted In

Cardiac Rehabilitation
1589 pts

B No @ Low O Moderate E Severe

Rosano G, Volterrani M for Cardiobluenet Project



Incidence of ED In Patients Admitted In

Cardiac Rehabillitation
1589 pts
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Rosano G, Volterrani M. for Cardiobluenet Project
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Suggested algorithm for management of erectile
dysfunction in patients at risk for CV events

Indeterminate
risk

DeBusk RF, et al. Am J Cardiol. 2000;86:175-181.



Cardiovascular Disease and ED

Diuretics Frequent
Beta-blockers Frequent
Ca- antagonists
Verapamil Frequent
Diltiazem Frequent
Amlodipine Frequent
ACE-Inhibitors Frequent
ATII blockers Rare

Alfa-blockers Improvement of erection



Beta-blockers and ED

3 months
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ED and ACE-Inhibitors
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Rosano G, Volterrani M for Cardiobluenet Project



ED — An Early Marker of Atherosclerosis

e ED is a marker of impaired endothelial function and therefore of
subclinical atherosclerosis

e Asymptomatic patients with vasculogenic ED have a high incidence of
CAD that is often undiagnosed

e The evaluation of cardiovascular risk in patients with ED may help to
identify those patients with an increased risk of cardiovascular events

e The onset of ED in patients taking anti-hypertensives may be related to
an haemodynamic effect but may also related to a direct drug effect

e An aggressive treatment of cardiovascular risk factors coupled with
regular physical activity improves endothelial function and ED



6th AME National Meeting — 3rd Joint Meeting with AACE

Erectile Dysfunctions (ED) in Internal Medicine

Diabetes and ED: how to manage?

Antonio Aversa MD, PhD
Cattedra di Medicina Interna

Universita di Roma “La Sapienza”

VERONA, 28 ottobre 2006



ED and diabetes: Epidemiology

> Men affected by DM are at higher risk (3-fold)
of ED compared with normal controls

> ED prevalence In diabetic population s
between 35% and 75% (mean 50%), which
IS significantly higher than the general
population (15%)

> ED onset Iin diabetic population is about 10-

15 ys before than general population, and it Is
related to the duration of diabetes




P
@ Comparison of main results from epidemiological studies

on prevalence of ED in type-l and type-ll diabetic subjects

Type of  Authors (year) Subjects Age %ED
DM No
Type | McCulloch et al. (1980), Diabetologia 318 20-59 | 36
Fedele et al. (2000), Int J Epidemiol 1253 20-59 | 22
Brunner et al. (1995), Wien Med W 59 18-67 49
Klein et al. (1996), Diabetes Care 359 21-76 | 20
Klein (1996), Diabetes Care 200 >43 47
Fedele et al. (2000), Int J Epidemiol 585 >43 46
Fedele et al. (2000), Int J Epidemiol 1383 20-70 | 51
Type ll McCulloch et al. (1980), Diabetologia 221 20-59 | 35
Fedele et al. (2000), Int J Epidemiol 4402 20-59 | 31
Nathan et al. (1986), Am J Med 125 55-74 | 71
Fedele et al. (2000), Int J Epidemiol 5814 55-70 | 43

Fedele et al. (2000), Int J Epidemiol 8373 20-70 | 37



Prevalence of Risk Factors According to Age in 18,000
Italian Men with ED Referring to a Free-call Service

Table 3 - Pewvalence of varous risk factors for emecile dyvsiunction sccording to age group (92,

=2 20-29 3039 447 W59 S04
Hyp=rtensicn 1.1% 0.6%F 4,77 16,500 2994 41.11
Drigbstes Mallitus  — .00 Q.60 1.50 769 14.232 17.24
Cryslipidemia Q.00 R 2.04 e 7.5 4,85
D= pression Q.00 252 4.39 L& 436 3.28
Encecrine disorders 0,00 .50 0.0 1.24 1.24 1.03
Liver diseases Q.00 Q.20 .80 155 1.7%9 1.61
Renal dissase Q.00 2.38 020 043 CL&T 0L&8
Arpiety — Stress 2.32 4.37 2.42 7179 5.2 428
Traumatic mjuries of the CHS Q.00 0L00 .35 029 ooa 18
Prostate Surcery Q.00 Q.00 0.5 0.29 1.84 & 28
Prostatitis Q.00 1.3% J.09 211 2.63 2.78
BEFH Q.00 0L00 148 LT3 12.92
Turmars Q.00 00 .18 CLED 1.25
Meurzlegical dissazes 0,00 0,40 0,20 209 2.25
Hzart dissases Q.00 Q.40 2004 6.51 12.85
Smickers 34.52 30.95 277 25.5% 15.4%
Alcohaol abuss 2.38 34T 3.39 3.7 2.93
Crnug’s addiction 2.38 1.98 o1 QUG L0
Ex-smakers Q.00 1.82 &03 10.%5 1313
CHM% cartral nerecus systemn; BPH: bariion prostatic hipertrop e

Aversa A et al. JEI 27: 548-556 (2004)




Incidence of erectile dysfunction stratified by type,
duration and control of diabetes, and body mass index

Incidence/1,000 Pts.
(95% CI)

Diabetes type:
1 45 (28-62)
2 74 (63-84)
Diabetes duration (yrs.):
1-5 47 (19-75)
6-10 55 (40-70)
11 or Greater 77 (65-91)
Metabolic control (% hemoglobin Alc):
Good (less than 7.5) 52 (40-64)
Fair (7.5 to less than 9) 77 (61-93)
Poor (greater than 9) 90 (61-119)
Body mass index:*
Normal (18.5-24.9) 51 (36-64)
Pre-obese (25.0-29.9) 70 (56-84)
Obese (greater than 30) 92 (68-116)

* No participant was underweight.

D. Fedele et al., J Urol 2001



Prevalence of undiagnosed diabetes
mellitus in male erectile dysfunction (ED)

o)

Prevalence of undiagnosed
DM (FBG>7.0 mmol/L) and
IFG (FBG>6.1 <7.0 mmol/L)
In an unselected population
(n=129) of men from
Southern England presenting
with ED was
4.7+3.7=9.4%
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Group 1 = patients with newly diagnosed DM Group 3 Group 2 Group 1

Group 2 = pat?ents W?th IFG Diagnostic groups based on FBG
Group 3 = patients with normal FBG

FBG = Fasting Blood Glucose

IFG = Impaired Fast Glucose
K. Sairam et al., BJU International 2001



o)

Possible pathophysiologic mechanisms of smooth
muscle and endothelial dysfunction in diabetic ED




o)

ED and diabetes: Pathophysiology

> Vascular Alterations
- Microangiopathy
- Macroangiopathy
> Neurological Alterations
- Sensitive and motor
- Autonomic
> Hormonal Alterations
> Psychological Alterations



o)

Prevalence of Hypogonadism (T < 12 nmol/L) in 1,027
Diabetic and Nondiabetic Patients Presenting with ED

O Normal fasting glucose ® Diabetes mellitus

50

p < 0.0001

p < 0.0001

30 - —

% Hypogonadism

10 A —

O ! ! ! !

Il IV \/ VI >VII
Age (Decades) All age

Corona G et al. Eur Urol 46(2): 222-228 (2004)



o)

J

J

ED and diabetes: how to manage

Oral agents
v PDES Inhibitors
v Testosterone (if deficiency occurs)

Intracavernous injection (ICl) of vasoactive
drugs

Vacuum Devices
Surgery or penile implants
Psychosexual counselling




Adapted from Lue T. N Engl
J Med 2000; 342: 1802-1813.
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o)

Sildenafil and diabetes: efficacy

Improvement in erections at 12 weeks

Total no. of patients

60

50

40

30

20

10

Successful attempts at intercourse

60 I At least 1 successful
attempt
50 M Proportion of attempts
P<.001 reported as successful
40
P<.001
30
i -
Ho% 10
0
Sildenafil Placebo Sildenafil Placebo
(N=131) (N=12) (N=117) (N=114)

Rendell MS, et al. JAMA. 1999;281:421-426.



Daily Sildenafil and FMD in DM2
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Taladafil and diabetes
Treatment Effect on Erections: GAQT

100 -
90 -

80 H
Percentage 64

of Positive % 56 ok
Responses 60

to GAQ 50 -
40
30 - 29

20
10 -
O_

Placebo Cialis 10 mg Cialis 20 mg
(n=71) (n=73) (n=72)

*k%k

THas the treatment you have been taking improved your erections? _ _
*+P <0.001 versus placebo Saenz de Tejada et al. Diabetes Care, 2002



o)

Daily Taladafil and DM2:

Results from a multicenter study (N=298)
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E Placebo

o O Tadalafil 2.5 mg
% 2 B Tadalafil 5 mg

= — Baseline IIEF EF

I Domain Score

O s o L Eal,
n =98 97 97 3328 27 25 28 28 40 41 42
All patients Mild Moderate Severe
(17-30) (11-16) (1-10)

Baseline ED Severity
(IEF EF Domain score)

Hatzichristou, Spera et al. submitted



o)

Tadalafil Treatment Efficacy in 519 Diabetic
Patients as a Function of Glycaemic Control

O placebo 0010 mg M 20 mg

p <0.05

mean % per patient

HbAlc < 7.0%

HbAlc 7.0-8.5 % HbAlc >9.5 %

Fonseca V et al. Diabetologia 47: 1914-1923 (2005)



Vardenafil and DM2: PROVEN Study

I PROVEN: comparison of diabetic men with non-diabetic men ‘

Mean EF-domain score

n
HbA1c

EF-domain scores according to glycaemic control

20-
18
164
144

163

>8%=<12% 6.5-8%

19 20 32 43

18.8

173 165 224228

<6.5%

TStatistical comparisons not made for subgroups

* 1

17.6

*p<0.001 vs. PBO

HEPBO
EmVard

— Baseline

Overall (LOCF)

ITT population

Carson C et al. Presented at ADA; Jiine 200




Combining Testosterone and PDES Inhibitors in Erectile
Dysfunction: Basic Rationale and Clinical Evidences

Emanuela A. Greco, Giovanni Spera, Antonio Aversa”

Department of Medical Pathophysiology, University of Rome “La Sapignza”, 00161 Home, italy

S,

Authors No. of subjects/hypogonadism  Sildenafil response at baseline  Owverall efficacy/adverse events

Aversa et al |9 2na Failurs Bra/none

Ezlinchenko et al. [25] Cmm— 13yes Failurs 7 none

Shabsigh et al [10] 7ofyes Failurs 7 nat evaluated
Chatterjes et al. [35] 13fyes Kat evahiated 10re/none

Sharmloul et al. [25] 40na Failure/pressnt [rproved)/ nans
Gresnstein et al. [37] 4947eg Mot evahiated 63% 18% skin irritation

Hwang et al. [27] Alfyes Failurs S none
Fosenthal et al. [2E] 2fyes Failurs S2%1% headache
Tas =t al. |35] Hiyes Kat evahiatad ¥ none

Exon 1 Eman 2021
-

POES pribain

Eur Urol, 2006




o)

Intracavernous Injections and
diabetes: efficacy

v'PGE1 monotherapy 80%
v Papaverine monotherapy 61%
v Trimix (Pap/Fen/PGE1) 70-85%
v'VIP/phentolamine 65-85%

« Re-oxigenation of cavernosal SMCs after 3-6 mo



o)

ICI and CVD disease: safety

v’ Different drug combinations used (papaverine,
phentolamine, alprostadil, atropine) in a 1 year follow-
up study

« Immediately effective in 94% and after 1y in 96%

« AEs: prolonged erection (2%), subcutaneous
hemorrhage (3%), fibrotic nodules (3%)

Israilov S et al, IJIR, 2002



o)

TAKE-HOME MESSAGES

1. PDESI monotherapy on-demand may be ineffective in
as high as 40% of cases

2. Daily dosing PDESI for diabetic ED has good
cardiovascular safety and may improve overall
efficacy (Kloner et al, AJC, 2006)

3. Combination of PDES5I plus testosterone
(If testosterone deficiency occurs) Is safe end
effective and may salvage up to 30% non-responders
to PDESGI (Aversa et al, The Endocrinologist, 2005)

4. ICIl Is safe and effective whenever PDES5I are
Ineffective or contraindicated



Verona, October 27-29,2006

Miryam Ciotola
Divisione di Malattie del Metabolismo



A Prospective Study of Risk Factors for Erectile Dysfunction

Constance G. Bacon, Murray A. Mittleman, Ichiro Kawachi, Edward Giovannucci, Dale B. Glasser®

and Eric B. Rimmf

43.235 men with an age range of 53 to 90 years

TaBLE 2. Risk of developing ED (poor or very poor) among men
in HPFS who were kealthy and had good or very good ereciile
funciion before the study

Prostate Ca Mo Enown
All Bubjects Devaloped Prostate Ca®
BER (95% CT) RR (95% CI) RE (95% CI)
Mo, EINTotal Mo 500522088 T2601,225 3,179/20,861
Smoking status:
Mever emoked 1.0 — 1.0 — 1.0 —
Past smakear 1.1%(1.1-1.2) 1.1 (0.8-1.2) 1.27(1.1-1.%
Current emaker 14%(1.3-1.8) L4T(1.0-1.9) LET(LA1T
Alcohol consumption
fErmnday i
] 1.0 — 1.0 — 1.0 —
0.1-4.9 1.0 (08-1.1) 10 {0.7-1.2) 1.0 (08110
5.0-14.0 1.0 (o-1.1 1.1 (1.0-1.4) 0.9 (05110
15-208 1.0 (08-1.1) 1.0 (0813 1.0 (08-1.1)
30,0 ar Greatar 1.1 (1.0-1.2) 10 (0.7-1.3) 1.1 (1.0-1.2)
Physical activit

TapLE 2. Risk of developing ED among healthy participants who E
had goodivery good erectile function before the study
jand no prostate cancer ﬂz_ro:r.gh _2!5!00.1 for specific types

A1 I.I.' It I.l I-‘.‘\; AL
UROLOGY

1986 Physical Activity  Age Adjusted
Tartile (hrafvk) EE (95% CI

Walking:
0 1.0 —

00405 0.9 (08-1.0)
1.0-2.4 0.9% (0.8-1.00

2.5 ar greater 0.8® (0,709

Obesity (kg/m?):
Less than 23 1.0 —
23.0-24.9 1.17(1.0-1.2)
25.0-26.9 1.27(1.1-1.3)
27.0-29.9 1.37(1.1-1.4)
30.0 or Greater 1.77(1.5-2.0)

e
* Defined az before 1986 or at any time before 2000 questionnaire,
T Statistically significant difference at p <0.05.

1 or greater 007 (0E-1.00 09 (02107 1.0 (0.5-11)
Swimming:

1} 1.0 — 1.0 — 10 —

0.04-0.1 0.9 (0.7-1.1) 09 (0.8-1.2) 1.0 (0.5-13)

0.2-0.0 0o (DE-1.0) 0.9 (0.8—1.0) 09 (0.7-11)

1 ar greater 0.8* (07089 08 0.7-L0 05 0710
Tenmnis:

o 1.0 — 10 — 10 —

0.04-0.9 QE*(0T-1.00 08 (0.7-1.0y 09 (0.7-11)

1-2.4 0.0 (0E-1.0) 09 (0811 1.0 (0513

25 ar greater 0.7 (0.6-0.8) 08 (0708} 09 (0.7-1.0
Squashiraquethall:

1} 1.0 — 1.0 — 10 —

0.04-0.9 0.9 (06-1.2) 09 (0.7-1.23 1.0 (0.7-14)

10-24 00 (07-1.1) 09 (0.7-1.1% 1.1 (0.7-14)

25 ar greater 0.7 (0.5-0.89) 0.7*(0.5-0.8) 058 (0.6-13)
Rowing/calisthenica’

exercize machine:

1} 1.0 — 1.0 — 1.0 —

0.04-0.4 0.9 (0E8-1.0) 10 (0.8-1.1y 09 (0.5-11)

0E-14 O.8= (0. 7-0.9) 0.9 (0.8—1.0) 09 (08100

1.5 ar greater Q7*(06-0.8) 08" (0.7-08) 08 (0.7-10
* Independent variables include age (S-year groups). marital status (mar-
ried/divorcedwidowed ve. never married), smoking status (current/past va.
never), aleohol intake and BMI

F Independent variables inelude total physical activity quintiles, age (5-

Fear groups), marital status (marriedddivorced'widowed va. never married ),
smoking status (current/past vs. never). alechal intake and BML

J Urol. 2006 Jul;176(1):217-21


http://www.jurology.com/current

The
American Journal

Heart Disease Risk Factors Predict Ervectile Dysfunction 25 Years of Cardiology
Later (The Rancho Bernardo Study) '

Elizabeth Bagmeti-Connor, MD

1.810 men aged 30 to 69 years
between 1972 and 1974

Independent risk factors for erectile dysfunction by multivanate logistic regression

WVariable Odds Ratio p Value B5% C1

Age, per 5 yr 1.38 <2 0.0001] 1.24-1.53
Hypercholesterclemia 1.54 0.027 1.05-2.26
Owerwelght (BMI =28) 1.93 0.009 1.18-3.17

2005 Dec 26;96(12B):3M-7M


http://www.elsevier.com/locate/issn/00029149

Dsnetes | )| 9 |)of oS

ESPOSITO K. et al Diabetes Care May 2005

Prevalence of erectile

dysfunction in men with

the metabolic syndrome

4
Componenti della SM




Il
v

Erectile Dysfunction




Obesity

(Visceral fat)

IL-6
‘TNF- o

CRP

Proinflammatory
Milieu

Insulin
resistance

Adiponectin
IL-10

.

Endothelial
dysfunction

Sexual dysfunction




Obesity

Il

Sindrome Metabolica

Hyperglycemia Free Fatty Acids Insulin Resistance

Omdative Stress
Froten Kinase C ACtryatstn
RAGE Activation

Vasoconstriction Inflammation Thrombosis
Hy et rainn Chemodoines (eog. MOP-1) Hy e COuegLal a8 oery
VRN Orowrtih Cytoaimes (e.g. IL-1) Platel et Activatedn

CAMS (e.g. HOAM-T)

Erectile dysfunction




Intermediary Biological Mechanisms

Cardiac Rhythm
Lipid levels

High density lipoprotein Cholesterol
Low density Lipoprotein Cholesterol
Triglycerides

Lipoprotein(a)

Endothelial function
Sistemic Inflammation
Insulin Sensitivity

Oxidative Stress

m
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JAMA

Table 1. Characteristics of the Study Participants®

Intervention Group

Control Group

Charactanstic in = 5&) in =55 Valua
foe, vy 435 (4.8) 43161) B
p— Body mass indect 360 2.5) 64023 b
20 Did ot Meet || Waistto-hip ratio 1,02 (0.09) 1.01(0.09) 75
H Protocol Eractile dysfunction szoret 138 () 13.614) b
Eligil:?i!'rh,,r Critefia Blocd A — Hg
10 gg:{ﬂ;gt; Gystolic 127 (7 5) 128 (7.7) A0
Diastolic BE(3.7) Bh(4.1) AR
. Cholesterol lvel, mo/dL
@a—n@ Total 213132 210209) b
High-density lipopratein 300100 A0 ) g6
56 Assigned to 55 Assigned - ' r r
ntervantion o Control Triglycerides, mo/dL 168 (56 174151) 23
Group Group Glucose, mgidl 103 (100 104 111) g7
Irsulin, pllimL 2118 1917) a5
3 Withdraw 3 Withdraw Intereukin, pa/mlg

l-f_gﬂflili Declined B Eﬂﬁi Declined b 4.5 (1,94 4.4 (2-8.6) 20
oovEp otk 8 RA 2310 5002247 A5
p——— FE— g;ﬂreastruﬁtpr?’[em,. rrgiLﬁ 3301281 2401283 37

Analysis Analysi porEe 1o L-arginne
" Platelet angregation, % 4 (22 3621 14
Mean blood pressure, mm Hg 2513 240114 27




Table 3. Nutrient Indices at Entry to Study and After 2 Years

Intervention Group (n = 55)

Control Group (n = 55)

! | Cormrected
Mean (SD) Mean (SD) Difference
| [ P in Mean Change P Value
Nutrient Baseline  2Years Value Baseline 2Years Value at2Years(95% Cl) at2 Years
Total energy, keal/d 2340 (205) 1950(188) .01 2300 (215) 2340 (174) 07 =340 (=520 to -160) .01
Carbohydrates, %
Regular a7 (2.5) 55 (2.9) 01 5721 57 (2.9) als =2 [-3.4 to -0.6) .02
Complex 43 (3.7) 50 (2.5) .00 3924 40 (2.2) A5 6 (2 tod) .001
Fiber, g/d 15 (1.5) 25(1.7) .1 15(1.8) 16 (1.8) 10 g5 to 13) 004
Protein, % 13(1.9 1B8(1.7) .02 13(1.8) 14(1.7) .08 2.010.5t0 3.5) 04
Fat, % 30 (2.8) 29127 06 3033 29 (2.9) 58 O(=1to1) .80
Saturated 14 (2.5) 901.3 .01 14 (2.4) 1425 .90 -5(-91t0 -1) 001
Monounsaturated 91.4 14 (1.7) 01 10(1.86) 10(1.4) 95 51510 8.5 .01
Polyunsaturated 7(1.2) 6 (0.9) a7 6(1.1) 5(0.8) 09 0(-15t01.5) B8
Ratio of omega-6 to omega-3 fatty acid 12 (2.4) 6 (0.9) .00 132.1) 12 (1.9) 08 -51-91t0-1) 001
Cholesterol, mg/d 360 (39) 276 (26) 01 356 (40) 327 (31) 05 =83 (-95to =11) .02
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Table 4. Clinical and Metabolic Characteristics of the Study Participants after 2 Years”

Intervantion Group (n = 55) Control Group (n = 558) Correctad
| 1 | | Diffarence
Mean F Mean F in Meaan Change P Walue
Charactaristic 2 Years Changa Walua 2 Years Change Value  at 2Years (85% Cl)  at 2 Years

Weight, kg BR (8.5 -16 = 001 00 9.2 — 27 13 [-18to-11) 07
Body mass indext 22 6.7 =001 35T I25) 0.7 18 L [-7Eto-2.6) =001
Waist-to-hip ratio 083 [0.08) (.05 =001 1.0000.05 (.01 BB 008 (012 to -0.05] M
Erectile dysfunction scoref 17 (5] 3.0 =001 13.604.1) .1 B0 31.21048) 08
Blood pres=ure, mm Hg

Systolic 124 (T .4) -3 04 127 (7 B) -1 G0 20310 -1 )

Diastolic BZ (36 —4 oz 86 (4.6) 8] 8 —4 6510 -1.6) 009
Cholestercl kvel, moldl

Total 202 (24) -11 04 212 (31) 2 A2 13 -23to0 -3 2

High-density lipoprotein 48 &) g o0 A0 1) ] aa G5to13) M
Trighycerides, mag/dL 150 (45) -19 04 170 (47) 4 67 15 (-28t0 1) &
Glucose, ma/dL a6 (8) -8 2 103 (11) -1 a4 7 12 to -2 02
[reuling pll/mlL 14 (&) -7 04 17 (7} - g 591t 1) 04
Intedeukin, po/mLS

& 24 0.9-7) 14 04 4.6121-8.8) oA &7 —15-291t00.3) 03

B 41 (1.2-8.9) -1.2 D5 4.7 11 .4-8.4) 0.3 .23 —08(-2.0tc0.3) aF
C-reactive protein, ma'LE 1.9 0.9-71) 14 () 3.401.3-8.2) ] 67 1.4 2.5 t0-0.3) 02
Response to L-arginine

Platelet aggregation, % -11 (48] -7 01 43032 0.7 A7 B3 [-9.3 10 -2.3) 02

Mean blood pressure, mmHg &1 (1.9) -2 oot —2.601.5) 0.2 AT 2.4 [-3.21t0-1.6) 02
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JAMA

Effect of Lifestyle Changes on Erectil

Dysfunction in Obese Men
A Randomized Controlled Trial



International Journal of

Impotence Research
The Journal of Sexual Medicine

Original Article

International Journal of Impotence Research 2006 Jul-Aug;18(4):405-10

‘il Mediterranean diet improves erectile function
INn subjects with the metabolic syndrome

Esposito K, Ciotola M, Giugliano F, De Sio M, Giugliano G, D'armiento M, Giugliano D.




CHANGES IN I1EF SCORE BETWEEN THE TWO GROUPS

[ Basal B 2 years

Mediterranean Diet Control Diet



‘ @ nature publishing group

e Journal of Sexual Medicine

Dietary Factors in Erectile Dysfunction

Esposito K et al

One hundred men with ED were compared with 100 age-matched men
without ED. A scale indicating the degree of adherence to the
Mediterranean diet was constructed: the total Mediterranean-diet score

ranged from O (minimal adherence to the Mediterranean diet) to 9 (maximal
adherence).

Int J Impot Res. 2006 Jul-Aug;18(4):370-4



http://www.ncbi.nlm.nih.gov/entrez/utils/lofref.fcgi?PrId=3094&uid=15716979&db=pubmed&url=http://dx.doi.org/10.1038/sj.ijir.3901310
http://www.nature.com/ijir/

LIFESTYLE AND CLINICAL CHARACTERISTIC OF SUBIECTS
WITH AND WITHOUT ERECTILE DYSFUNCTIOMN

O5Subjects with ED B Subjects without ED

100 98

Diekt Score ITEF BMMI YWaist



DAILY DIETARY INTAKE OF SEVERAL FOOD GROUPS IN THE
TWO GROUPS OF SUBJECTS

E Subjects with ED B Subjects without ED

600

Vegetables Fruits Dairy Cereals Meat
and nuts products



DAILY DIETARY INTAKE OF SEVERAL FOOD GROUPS IN THE
TWO GROUPS OF SUBJECTS

E Subjects with ED B Subjects without ED

M/S Legumes Fish Olive oil



B i Eeoteios Baseas:

The Journal of Sexual Medicin

Dietary Factors in Erectile Dysfunction

Esposito et al

In conclusion, the results of the present study show that dietary factors may
be important in the development of ED: adoption of healthy diets would
hopefully help preventing ED.

Int J Impot Res. 2006 Jan 5; [Epub ahead of print]



http://www.ncbi.nlm.nih.gov/entrez/utils/lofref.fcgi?PrId=3094&uid=15716979&db=pubmed&url=http://dx.doi.org/10.1038/sj.ijir.3901310
http://www.nature.com/ijir/
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6th AME National Meeting — 3rd Joint Meeting with AACE &

Erectile Dysfunctions (ED) in Internal Medicine

Verona ltaly October 28 2006

Is sexual rehabiltation possible?

Ferdinando Valentini, MD
Endocrine Unit

“*San Camillo-Forlanini” Hospital

Rome




BACKGROUND

» Results from SURE study: 42% of pts prefer tri weekly

administration vs on demand
» Mirone et al, Eur Urol, 2005

» Tri-weekly Tadalafil (3 mo) improves spontaneous erections in

ED patients without vascular disease
» Caretta et al, Eur Urol, 2005

» Efficacy and safety of daily tadalafil in men with erectile

dysfunction previously unresponsive to on demand tadalafil
» McMahon C, J Sex Med, 2006

» Circulating endothelial progenitor cells and endothelial function

after chronic Tadalafil treatment in subjects with erectile

dysfunction
» Foresta C. et al, Int J Impotence Res, 2006



Vascular and Endothelial Function
and Dysfunction and PDESi

Improvement with PDES5i No improvement with PDES5i

Desouza C Diabetes Care 2002
(DM, n=16)
Gori T Circulation 2005

Dishy V Clin Pharm & Ther 2003
(Smokers, n=9)

(Healthy, n=10) Dishy V Brit J Clin Pharm 2003
Katz S JACC 2000 (Healthy, n=17)

(CFIF,N=39) Robinson SD Heart 2005
Kimura M Hypertension 2003 ORINSO 22!

(Smokers, n=20) (CAD,n=24)

Schofield et al AJH 2003
(CTR&HTN n=15)

Vlachopoulos C et al AJH 2004
(Smokers, n=14)



European

European Urology 47 (2005) 214-222
Urology
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CHRONIC USE of PDESi for TREATING ED

Comparison of Efficacy, Safety, and Tolerability of On-Demand
Tadalafil and Daily Dosed Tadalafil for the Treatment of

Erectile Dysfunction

Chriz MeMahon, MD, FACSHF

- demand Craiy
=0ng Tadakadil 10mg Tadaladil
“F = 005 Daly 10mg Tadakll v, On-demand 20mg Tedal ol

J Sex ded Z005; 2: 415427




ORIGINAL RESEARCH—PHARMACOTHERAPY FOR ED

Efficacy and Safety of Daily Tadalafil in Men with Erectile
Dysfunction Previously Unresponsive to On-demand Tadalafil

Chris McMahon, MD
Sustralian Cantre for Sceaaal Health, Sydney, Australia.

SEP2—Were you able to insert your penis into your partner’s vagina?
100

- Mild Mean
SUCCESS
rate per

patient (%)

- Modearate

Baseline  On-demand  10mg 20mg Baseline On-demand 10mg 20mg
20 mg tadalafi Daily tadalafil tadalafil Daily tadalafil




ORIGINAL RESEARCH—PHARMACOTHERAPY FOR ED

Efficacy and Safety of Daily Tadalafil in Men with Erectile
Dysfunction Previously Unresponsive to On-demand Tadalafil

Chris McMahon, MD
Sustralian Cantre for Sceaaal Health, Sydney, Australia.

SEP3—Did your erection last long enough for you to hawve successful intercourse? GAO—Has the treatmeant you have taken over the past 4 weesks improwved your erections?

100 — 100
90 | 90

80 —

7O~

Mean &0
sSUCCess

rate per 50

patient (22 40

30

20 14

10
O On-cdemand 10mg 20 mg

Baseline On-demand 10mg 20mg tadalafil Daily tadalafil

tadalafil Daily tadalafil

2o Patients
returning
to EF
domain =26

Baseline On-demand 10 mg 20 mg
tadalafil

Daily tadalafil




International Journal of Impotence Research (2006), -8
& 2006 Natus Publishing Group A1l rights resanved  0955-993006 $30.00
www. nature.comyijir

ORIGINAL ARTICLE
Relationship between chronic tadalafil administration and

improvement of endothelial function in men with erectile
dvsfunction: a pilot study

A Aversa, E Greco, R Bruzziches, M Pili, G Rosano and G Spera

Medical Pathophysiology, University of Rome La Sapienza, Roma, Ralv

AIM OF THE STUDY:

To evaluate whether chronic exposure to TAD
(AD) vs on demand (OD) may impact on
cavernous circulation and markers of endothelial
function in men with various ethiologies of ED

Int J Impotence Res 2006,1-8



RESULTS

FMD of the cavernous arteries and basal CDU inflow
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RESULTS

Endothelial functions markers
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RESULTS Q13-SIEDY
In the last 4 weeks,did you ever make up with an erections?

0 = yes,regulary
1 = less frequently than before
2 = occasionally

3 = never
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Int J Impotence Res (2006),1-8




3 months therapy with Tadalafil vs. Sildenafil on the
sexual steroid hormones (N=74)

*
O Sild-pre
M Sild-post
B Tad-pre
O Tad-post
8 -
7 4
6
Total-T (nmol/L) Free-T (pmol/L) 5 - ——
i 0 Tlad
Tadalafil ']
14
0 —
pill/month sex/month

Carosa et al, Clin Endo, 2004



Testosterone:Estradiol Ratio Changes Associated with Long-Term
Tadalafil Administration: A Pilot Study

Emanuela A. Greco, MD,* Marcello Pili, MD,* Roberto Bruzziches, MD,* Giovanni Corona, MD,*
Giovanni Spera, MD,* and Antonio Aversa, MD, PhD*

*Internal Medicine, Department of Medical Pathophysiology, University of Roma “La Saplenza,” Rome, Italy;
tandrology Unit, Department of Clinical Pathophysiology, University of Florence, Florence, Italy

J Sex Med 2006;3:716-722
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The circulating endothelial progenitor cells

Endothelial progenitor cells in ED patients
C Foresta ef af
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baseline Placebo baseline Tadalafil

Tadalafil and EPCs in ED patients
 Foresta ef a/

30

Controls Controls Patients Pantients
baseline Placebo baseline Tadalafil

C.Foresta et al, Int J Impotence Res, 2006



FACTORS and THERAPY for ENDOTHELIAL DYSFUNTIONS

Associated Factors with
Endothelial Dysfunction

Therapy for Endothelial

Dysfunction

Aging

Male

Smoke

Familiarity for CHD

<< HDL and >> LDL-COL
Hypertension

Hyperhomocystinemia

Diabetes and Obesity

Erectile Dysfunction

L-arginine
strogens

Stop

Antioxidants

Statines




Chronic Inhibition of PDE5 in Improvement of Endothelial
Dysfunction associated with Erectile Dysfunction

_ . Oxidative Stress -

Chronlc Inhibition of PDES

Rubanyi GM. J Cardiovasc Pharmacol 1993; 22 (Suppl 4): S1-S4 mod.



PDES5I and Chronic Treatment : Conclusions

» Improvement of ED in patients non responders to PDEDSi
on demand

» Improvement of FMD (brachial and cavernous arteries)
» Improvement of markers of Endothelial Dysfunction
» Increase of Circulating Endothelial Progenitor Cells

» Improvement of Hormonal Pattern
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