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Δήλωση συµφερόντων 

Δεν υπάρχει καµία σύγκρουση 

συµφερόντων σχετικά µε αυτήν την 

παρουσίαση 



The beginning of the story 

     Henry Hyde Salter, 1886 

“When I drink a strong cup of coffee 

on an empty stomach, my breathing 

eases, I find substantial relief” 

 

An asthmatic patient 



cAMP-PDE inhibition by methylxanthines 

     Butcher, J Biol Chem 1962 



PDE superfamily 

     Br J Pharmacol 2006 



PDE-5 inhibitors in asthma 

Inhibition of exercise-induced asthma by 

an orally absorbed mast cell stabilizer 

(M&B 22948 – zaprinast). 
Rudd, Br J Dis Chest 1983 

But ...... Poor results 
 
However: vasorelaxant properties 



PDE-5 inhibition in angina 

Phase I trials with sildenafil were 

disappointing 

But  

An unxepected side effect evolved 

Penile erection 



PDE-5 inhibition in penile tissue 

     Raijfer, NEJM 1992 



Doumas, J Hypertens 2008 

PDE-5 
inhibitors 

Erection 



The era of PDE-5 inhibitors 
March 1998 FDA approval of sildenafil 



“Man survives earthquakes, 

 experiences the horrors of illness , 

and all of the tortures of the soul.   

But the most tormenting tragedy of all time is, 

and will be, the tragedy of  the bedroom.” 
 
Tolstoy 



Πνευµονικά νοσήµατα 
& 

στυτική δυσλειτουργία 



ED - asthma 

•  17.032 άτοµα, 3.466 µε άσθµα 
•  1,9 φορές µεγαλύτερος κίνδυνος για ΣΔ  
•  Συσχέτιση µε τη βαρύτητα του άσθµατος 

–  4,2 φορές σε >24 επισκέψεις/έτος 
–  3,5 φορές σε 12-24 επισκέψεις/έτος 

     Chou, J Sex Med 2011 



ED - COPD 

     Shen, Medicine 2015 

•  29.042  ασθενείς, ίσος αριθµός µαρτύρων 
•  1,9 φορές µεγαλύτερος κίνδυνος για ΣΔ  
•  Συσχέτιση µε τη βαρύτητα της νόσου 

–  11,5 φορές σε >5 εισαγωγές/έτος 
–  5,5 φορές σε >2 επισκέψεις/έτος στα ΤΕΠ 



ED - OSAS 

     Chen, Sleep Medicine 2016 

•  603 ασθενείς µε ΣΥΑ, 17.182 µε διαταραχές 
ύπνου, 35.570 οµάδα σύγκρισης 

•  9,4 φορές µεγαλύτερος κίνδυνος για ΣΔ σε ΣΥΑ 
•  3,7 φορές µεγαλύτερος κίνδυνος για ΣΔ σε 
διαταραχές ύπνου  

 



Therapy for OSAS and ED 

     Zhang, Arch Sex Behav 2016 

•  207 ασθενείς µε ΣΥΑ 
•  ΣΔ: 61% σε ΣΥΑ, 72% σε σοβαρό ΣΥΑ 
•  3 µήνες θεραπεία µε CPAP 
•  Βελτίωση του IIEF score (18,2 σε 19,2) 
 

  
 



PDE-5 inhibitors for pulmonary disease 

     Δούµας, 2016 

•  Πειραµατικές µελέτες: Βρογχοδιαστολή, 
ελαττωµένη παγίδευση αέρα 

•  Πιλοτικές µελέτες: Ενθαρρυντικές 
•  Μεγάλες µελέτες: Πτωχά αποτελέσµατα σε ΧΑΠ, 
εµφύσηµα, ιδιοπαθή πνευµονική ίνωση 

•  Διαταραχή αερισµού/αιµάτωσης 
•  TADA-PHiLD trial 



 
PULMONARY HYPERTENSION 



Therapeutic targets 

Humbert, NEJM 2004 



ESC guidelines 2009 



PDE-5 inh vs ET-1 inh in PAH 

Doumas, Costa Navarino 2010 



Comparison of Medical Treatments 
for PAH 

  Cost $ 
(annual) 

Route Frequency Ease  
of Use 

Side  
effects 

Long-term 
Randomized 
data 

Epoprostenol ~100,000 IV Continuous + +++ No 

Treprostinil >175,000 SQ, IV, 
Inhaled 

Continuous ++ +++ No 

Iloprost ~175,000 Inhaled 6-9x per day ++ ++ No 

Sildenafil ~15,000 Oral TID +++ + No 

Tadalafil 
 

~12,000 Oral Daily +++ + No 

Bosentan ~75,000 Oral BID ++++ + No 

Ambrisentan 
 

~75,000 Oral Once a day ++++ + No 



Καρδιακά νοσήµατα 
& 

στυτική δυσλειτουργία 



Prevalence of Concomitant Conditions in    
ED Patients 



ED in cardiovascular disease 

100 
 

80 
 

60 
 

40 
 

20 
 
0 

      hypertension    diabetes      heart disease 

42 51 59 

MMAS study 



ED in ACS patients 

Montorsi, Eur Urol 2003 



 
ARTERIAL HYPERTENSION 

SAFETY 
EFFICACY 



Prevalence of erectile dysfunction 

65%
12%

14%

9%

Severe
Moderate
Mild
None

2%

5%

7%

86%

Severe
Moderate
Mild
None

Hypertensives

Normotensives

x2=35.92

p<0.001

Doumas et al,   J 
Androl, 2005 



Efficacy 

                Valiquette, Int J Clin Pract 2006 



Safety in hypertension 

                ACC / AHA, JACC 1999 

 Concerns have been raised  

regarding sildenafil use in patients taking  

complicated, multidrug, antihypertensive regimens,  

where sildenafil could be “potentially hazardous”. 



Safety in hypertension 

     Doumas, Hypertens Rev 2008 

Current available data strongly indicate 

that PDE-5 inhibitors may be  

effectively and safely  

co-administered with all classes of 

antihypertensive drugs, even in patients 

taking multiple antihypertensive agents. 



PDE-5 inhibitors and a-blockers 
 

FDA label:  
No contraindications, only precautions 

 
alpha-blockers: start low dose PDE-5 inh 

 
PDE-5 inh: start low dose a-blockers 



                     McLauglin, Am J Ther 2005 

Efficacy in hypertension 
Increased compliance 

Non 
Adherent 

Adherent Adherent 

Adherent 

Non 
Adherent 

Before PDE-5 After PDE-5 



ED and death – Protection with PDE-5 inh 
Type 2 diabetes mellitus 

     Gazzarusso et al.     JACC 2008 
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Ca-antag Ace-inh ARBs 
Doumas et al,   
J Androl, 2005 

Data from everyday clinical practice 

Diuretics B-
blockers 



Change of previous therapy to losartan 
  

     Caro, Am J Med Sci 2001 
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p=0.002 p=0.002 

Erectile function score  

switch from b-blockers to nebivolol 

Doumas et al,         
Asian J Androl 2006 



Patients on  
antihypertensive medication 

No ED 

Continue 
current 

treatment 

ED 
Lifestyle 

modification 

add PDE-5  
unless 
contra-

indicated 

Substitute with  
ARBs or 

nebivolol * 
*unless contraindicated and/or  
current treatment absolutely indicated 

Doumas, Manolis,  

Curr Hypertens 2016 



Working Group 
What has been done 

     Doumas, ASH NY 2012 



Working Group 
What has been done 

     Doumas, ASH NY 2012 



ESH guidelines 2013 

     J Hypertens, 2013 



Working Group 
on Sexual Dysfunction in Hypertension 

     Doumas, ESH London 2012 

“At 2016 >40% and at 2020 >80%  

of hypertensive patients in Europe  

will be asked about sexual dysfunction  

and will be adequately managed” 



PDE-5 inhibitors 

& 

CVD 



PDE-5 inhibitors in CVD 

Valiquette L, 2006 



Nitrates after PDE-5 inh  

•  Safe 24h after sildenafil (6 lifetimes). In healthy subjects safe even 
after 4h. 

     Oliver, Int J Impot Res 2002 

•  Vardenafil: as sildenafil 
Bayer-Glaxo 2003 

•  At least 48h after tadalafil under close medical supervision 
Kloner, JACC 2003 



Σεξ 

& 

Καρδιά 





Metabolic needs during sexual intercourse 

Bohlen, Arch Intern Med 



METs during daily activities 
•  Female on top   2.5 
•  Male on top    3.3 
•  Extra-marital    5-6 

•  Walking    3.2 
•  Tennis     6.8 
•  Gardening    4.4 
•  Carpentry    5-7 



Sexual Activity and  
Cardiac Risk Assessment 

Sexual activity deferred 
until stabilization of 
cardiac condition 

Cardiovascular 
Assessment and 
Restratification 

Indeterminate Risk 

High 
Risk 

Low 
Risk 

Sexual 
Inquiry 

Initiate or resume sexual 
activity or treatment for 
sexual dysfunction 

Clinical 
Evaluation 

Princeton Guidelines 



High risk patients 
Second Princeton Consensus 
"  Unstable angina 
"  Recent AMI(<2 weeks) 
"  Heart failure (NYHA class III/IV)  
"  Malignant arrhythmias 
"  HOCAM 
"  Moderate to severe valvular disease 
"  Uncontrolled hypertension 
 

Kostis 2005 



Η σεξουαλική δυσλειτουργία ως 

παράγοντας καρδιαγγειακού κινδύνου 



ED – CV events – mortality 
Meta-analysis 

    Vlachopoulos, Circ  Cardiov Qual Out 2013   

62% 

39% 

25% 



ED as predictor of CV events and mortality 
General population - 95,038 individuals 

    Banks, PLOS Med 2013   



ED and subsequent CHD 
type 2 diabetes mellitus 

      Ma et al.     JACC 2008 



Χρονική αλληλουχία εµφάνισης 

σεξουαλικής δυσλειτουργίας και 

στεφανιαίας νόσου 



ED precedes CAD 
COBRA trial, 285 pts 

    Montorsi, Eur Heart J 2006   



ED and subsequent CVD 
general population 

     Thompson et al.     JAMA 2005 



Υπάρχει 

παθοφυσιολογική ερµηνεία;;; 
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Πότε θα διερευνήσουµε  

τους ασθενείς ;;; 



ED and subsequent CVD 
general population 

     Thompson et al.     JAMA 2005 

Άµεσα  
<6 µήνες 



Ποιους ασθενείς ;;; 

Με ποιον τρόπο ;;; 



Diagnostic – therapeutic algorithm 

    Vlachopoulos, Eur Heart J 2013  



Frequency of sexual activity and CV events 

     Hall et al.     Am J Cardiol 2010 

+43%  
CV risk 






