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ED and Cardiovascular Disease

• Changes in arterial wall
• Diffuse atherosclerosis and blood 

flow obstruction
• Production of EDRF
• Vasoactive peptides
• Metabolic syndrome
• Medical therapy
• Psycogen
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Cardiovascular disease is associated with 
endothelial dysfunction

Adapted from Taddei S. et al. Hypertension 1996; 28: 576-82
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Schachinger et al. 2000. Circulation 101: 1899

Prognostic Impact of Atherosclerosis and Vasodilator
Dysfunction on Long-Term Outcome of CAD



Different Control of Blood Flow in Different Vascular Districts

®®



Incidence of Cardiovascular Disease in 
Patients Referred for ED

Study Objective


 

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

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



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



 

Family history (n=32)


 

cigarette smoking (n=40)


 

total cholesterol >200 mg/dl (n=35)


 

HDL-c <40 mg/dl (n=18)


 

Hypertension (n=24)


 

Sedentary life style (n=38)


 

diabetes (n=10)



 
Exercise ECG was positivein 28/50 pazients



 
Coronary angiography  was performed in 20 patients and showed



 

proximal LAD or 3vd in 6 pts


 

2 vd in 7


 

Single vessel disease in 7 pts



Prevalence of ED in Patients Undergoing 
Coronary Angiography
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Incidence of ED in Patients with CAD
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Cardiac Rehabilitation and ED
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Cardiobluenet Project

• 168 patients
• Mean age 58 years
• 67%  arterial hypertension
• 46% previous MI
• 39% heart failure
• 86% CAD

Cardiobluenet Project



Incidence of ED in Patients Admitted in 
Cardiac Rehabilitation 

1589 pts

0
5

10
15
20
25
30
35
40

No Low Moderate Severe

Rosano G, Volterrani M  for Cardiobluenet Project



0

10

20

30

40

50

60

70

80

Preceedes CAD Follows CAD diagnosis

Incidence of ED in Patients Admitted in 
Cardiac Rehabilitation 

1589 pts

Rosano G, Volterrani M. for Cardiobluenet Project





• Diuretics Frequent
• Beta-blockers Frequent
• Ca- antagonists 

Verapamil Frequent 
Diltiazem Frequent 
Amlodipine Frequent

• ACE-Inhibitors Frequent
• ATII blockers Rare
• Alfa-blockers Improvement of erection

Cardiovascular Disease and ED



Beta-blockers and ED
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ED and ACE-Inhibitors

0

10

20

30

40

50

60

70

80

%
 p

az
ie

nt
i c

on
 D

E
 in

 te
ra

pi
a 

co
n 

A
C

E
-I

Ramipril Enalapril-Captopril Lisin-Fosin Perindopril

Rosano G, Volterrani M for Cardiobluenet Project



ED – An Early Marker of Atherosclerosis


 

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


 

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


 

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


 

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


 

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

VERONA, 28 ottobre 2006

Diabetes and ED: how to manage?

Antonio Aversa MD, Antonio Aversa MD, PhDPhD

Cattedra di Medicina InternaCattedra di Medicina Interna

UniversitUniversitàà di Roma di Roma ““La SapienzaLa Sapienza””



ED and diabetes: EpidemiologyED and diabetes: Epidemiology


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


 
ED prevalence in diabetic population is ED prevalence in diabetic population is 
between  35% and 75% (mean 50%), which between  35% and 75% (mean 50%), which 
is significantly higher than the general is significantly higher than the general 
population (15%)population (15%)


 
ED onset in diabetic population is about 10ED onset in diabetic population is about 10-- 
15 15 ysys before than general population, and it is before than general population, and it is 
related to the duration of diabetesrelated to the duration of diabetes



Comparison of main results from epidemiological studies 
on prevalence of ED in type-I and  type-II diabetic subjects

37372020--707083738373Fedele Fedele etet al. (2000), al. (2000), IntInt J J EpidemiolEpidemiol
43435555--707058145814Fedele Fedele etet al. (2000), al. (2000), IntInt J J EpidemiolEpidemiol
71715555--7474125125NathanNathan etet al. (1986), al. (1986), AmAm J J MedMed
31312020--595944024402Fedele Fedele etet al. (2000), al. (2000), IntInt J J EpidemiolEpidemiol
35352020--5959221221McCullochMcCulloch etet al. (1980), al. (1980), DiabetologiaDiabetologiaTypeType IIII
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Aversa A et al. JEI 27: 548-556 (2004)

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



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

D. Fedele et al., J Urol 2001



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

K. Sairam et al., BJU International 2001

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%

Group 1 = patients with newly diagnosed DM
Group 2 = patients with IFG
Group 3 = patients with normal FBG

FBG = Fasting Blood Glucose
IFG = Impaired Fast Glucose



Diabetes mellitus

Hyperglycemia Hyperproduction of free 
radicals

Formation of 
Advanced 

Glycosylated-End- 
products

Increased 
intracavernosal 

endothelin-1

Inactivation of nitric 
oxide

Direct effect on 
cavernous smooth 

muscle

Enhanced smooth 
muscle contractile 

tone

Impairment of neural- and endothelial-dependent

smooth muscle relaxation

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



ED and diabetes: Pathophysiology


 
Vascular AlterationsVascular Alterations
-- MicroangiopathyMicroangiopathy
-- MacroangiopathyMacroangiopathy


 
Neurological AlterationsNeurological Alterations
-- Sensitive and motorSensitive and motor
-- AutonomicAutonomic


 
Hormonal AlterationsHormonal Alterations


 
Psychological AlterationsPsychological Alterations



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

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

0

10

20

30

40

50

III IV V VI >VII
Age (Decades)

%
 H

yp
og

on
ad

is
m

All age

Normal fasting glucose Diabetes mellitus

p < 0.0001

p < 0.0001



ED and diabetes: how to manage


 
Oral agentsOral agents


 
PDE5 inhibitorsPDE5 inhibitors


 
Testosterone (if deficiency occurs)Testosterone (if deficiency occurs)


 
Intracavernous injection (ICI) of vasoactive Intracavernous injection (ICI) of vasoactive 
drugsdrugs


 
Vacuum DevicesVacuum Devices


 
Surgery or penile implantsSurgery or penile implants


 
Psychosexual Psychosexual counsellingcounselling



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

PDE Type 5 Inhibition Therapy: Mechanism of Action



Sildenafil and diabetes: efficacy
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Daily Sildenafil and FMD in DM2

0  

10  

20  

30  

40  

50  

60  

70  

80  

90  

1 0 0  

S ild en a fil
100  

W eek  1 W eek  2 W eek  3 W eek  4  W eek  6 W eek  8

S ild en a fil P laceb o  

P < 0 .05

P < 0 .01

P < 0 .01

P < 0 .01

P < 0 .01

E n d  o f treatm ent

P
er

ce
n

ta
ge

of
 p

ts
w

it
h

si
gn

if
ic

an
t

in
cr

ea
se

in
 F

M
D

 
co

m
pa

re
d

to
ba

se
lin

e

Vitale, Aversa et al. unpublished data



0
10
20
30
40
50
60
70
80
90

100

Percentage 
of Positive 
Responses 
to GAQ

25

56 
***

64 
***

†Has the treatment you have been taking improved your erections? 
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Taladafil and diabetes 
Treatment Effect on Erections: GAQ†

Saenz de Tejada et al. Diabetes Care, 2002



Daily Taladafil and DM2: 
Results from a multicenter study (N=298)

Hatzichristou, Spera et al. submitted
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Tadalafil Treatment Efficacy in 519 Diabetic 
Patients as a Function of Glycaemic Control

Fonseca V et al. Diabetologia 47: 1914-1923 (2005)
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†Has the treatment you have been taking improved your erections? 
***P <0.001 versus placebo

Vardenafil and DM2: PROVEN Study



Eur Urol,  2006



Intracavernous Injections and 
diabetes: efficacy

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

Re-oxigenation of cavernosal SMCs after 3-6 mo



ICI and CVD disease: safety

Study on efficacy of ICI in 106 pts with 
cardiovascular disease (CVD) and failurefailure or or 

controindicationscontroindications for Sildenafil

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



TAKE-HOME MESSAGES

1. PDE5i monotherapy on-demand may be ineffective in 
as high as 40% of cases

2. Daily dosing PDE5i for diabetic ED has good 
cardiovascular safety and may improve overall 
efficacy (Kloner et al, AJC, 2006) 

3. Combination of PDE5i plus testosterone                     
(if testosterone deficiency occurs) is safe end 
effective and may salvage up to 30% non-responders 
to PDE5i (Aversa et al, The Endocrinologist, 2005)

4. ICI is safe and effective whenever PDE5i are 
ineffective or contraindicated



Miryam Ciotola
Divisione di Malattie del Metabolismo

Obesity, Lifestyle
 

and Diet:
is

 
there

 
a link

 
with

 
ED?

Update
 

in Clinical
 

Endocrinology
Verona, October

 
27-29,2006



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

43.235 men with an age range of 53 to 90 years

http://www.jurology.com/current


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

1.810 men aged 30 to 69 years 
between 1972 and 1974 

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


Prevalenza di Disfunzione
Erettile nella

Sindrome Metabolica
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Erectile Dysfunction
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Mediterranean diet improves erectile function 
in subjects with the metabolic syndrome

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

International Journal of Impotence Research 2006 Jul-Aug;18(4):405-10 
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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 0 (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/




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

Subjects with ED Subjects without ED
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DAILY DIETARY INTAKE OF SEVERAL FOOD GROUPS IN THE 
TWO GROUPS OF SUBJECTS

Subjects with ED Subjects without ED
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Int J Impot Res. 2006 Jan 5; [Epub ahead of print]

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.

Dietary Factors in Erectile Dysfunction

Esposito et al 

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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Erectile Dysfunctions (ED) in Internal Medicine

Is sexual rehabiltation possible? Is sexual rehabiltation possible? 
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BACKGROUNDBACKGROUND


 

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 Vascular and Endothelial Function 
and Dysfunction  and  PDE5iand Dysfunction  and  PDE5i

DesouzaDesouza C C Diabetes CareDiabetes Care 2002                2002                
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GoriGori T T CirculationCirculation 20052005
(Healthy, (Healthy, nn=10)=10)

Katz S Katz S JACCJACC 20002000 
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CHRONIC USE of PDE5i for TREATING EDCHRONIC USE of PDE5i for TREATING ED







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 RESULTS 
FMD of the cavernous arteries  and basal CDU inflowFMD of the cavernous arteries  and basal CDU inflow

Int J Impotence Res (2006),1-8



RESULTSRESULTS 
Endothelial Endothelial functionsfunctions markersmarkers

Int J Impotence Res (2006),1-8



RESULTS RESULTS Q13Q13--SIEDYSIEDY 
In the last 4 In the last 4 weeks,didweeks,did you ever make up with an erections?you ever make up with an erections?

0 = yes,0 = yes,regularyregulary

1 = less 1 = less frequentlyfrequently
 

than than beforebefore

2 = 2 = occasionallyoccasionally

3 = never3 = never

Int J Impotence Res (2006),1-8



Carosa et al, Clin Endo, 2004
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The circulating endothelial progenitor cells The circulating endothelial progenitor cells 

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



FACTORS and THERAPY for ENDOTHELIAL DYSFUNTIONS FACTORS and THERAPY for ENDOTHELIAL DYSFUNTIONS 

Associated Factors  withAssociated Factors  with
Endothelial  DysfunctionEndothelial  Dysfunction

Therapy for Endothelial Therapy for Endothelial 
Dysfunction Dysfunction 

Aging Aging LL--argininearginine

MaleMale EstrogensEstrogens

SmokeSmoke Stop Stop 

Familiarity for CHDFamiliarity for CHD AntioxidantsAntioxidants

<< HDL and >> LDL<< HDL and >> LDL--COLCOL StatinesStatines

HypertensionHypertension ACEACE--ii

HyperhomocystinemiaHyperhomocystinemia FolicFolic AcidAcid

Diabetes and Obesity Diabetes and Obesity Physical Physical ActivityActivity

Erectile DysfunctionErectile Dysfunction PDE5PDE5--ii



Chronic Inhibition of PDE5 in Improvement of Endothelial Chronic Inhibition of PDE5 in Improvement of Endothelial 
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Improvement of ED in patients non responders to PDE5i   
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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