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            Abstract

            
               
Erectile dysfunction (ED) is an important public health problem due to cardiovascular diseases (CVD), which is very common
                  and associated with aging in men. The fact that the risk factors of CVD and ED are similar and the mechanisms in their pathophysiology
                  are similar explains the coexistence of these two diseases. In this review, we aimed to evaluate cardiovascular risk assessment
                  for ED patients to have a healthy sexual intercourse.
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               Introduction

            Erectile dysfunction (ED) is defined as the inability to achieve or maintain an erection at a level that can provide repetitive
               or continuous sexual intercourse (1). ED is an important health problem that negatively affects the sexual life, psychosocial
               life, and general quality of life in men. Its prevalence in the general population is variable and has been reported to be
               between 20-50% (2,3). The relationship between ED and cardiovascular diseases (CVD) has been known for a long time, and this
               has been demonstrated in many studies (4-6). The presence of similar risk factors in the etiology of both diseases and the
               similar pathophysiological mechanisms explain this association (7-9). These common risk factors include hypertension, diabetes
               mellitus, sedentary life, hyperlipidemia, smoking, obesity and metabolic syndrome. About 40% of men diagnosed with ED have
               hypertension, 42% have hyperlipidemia, and 20% have diabetes mellitus (10). The common pathophysiological basis for ED and
               CVD are endothelial dysfunction, increased oxidative stress, inflammation, and atherosclerosis. A normal arterial flow is
               necessary for a healthy erectile function. The mean diameter of the penile arteries that supply blood to the corpus cavernosum
               is 1.5 -2 times less than the mean diameter of the coronary arteries. These differences in artery size may explain why ED
               symptoms appear many years before coronary artery disease symptomsPenile arterial blood flow is impaired earlier than coronary
               blood flow in male patients with atherosclerosis. Vascular atherosclerotic infiltration harms erectile function.
            

         

         
               Discussion

            Aging is an independent risk factor for the development of ED. This is why many men think that sexual dysfunction is an inevitable
               consequence of aging. Therefore, they hesitate to apply for a professional health service. Social factors also have a place
               based on this shyness. However, it should not be forgotten that ED is not only a condition related to aging but it should
               be kept in mind that it may be a reflection of important underlying diseases. For this reason, a physician should perform
               a thorough health screening to rule out other causes before assuming that incipient erectile dysfunction is merely the result
               of advancing age.
            

            Studies have shown that the degree of severity of erectile dysfunction experienced by a patient may be associated with cardiovascular
               disease risk, with erectile dysfunction beginning 3-5 years before a cardiovascular event (11). The presence of ED may therefore
               provide an opportunity to reduce CVD risk in men with unrecognized CVD and clinically silent CAD plaque burden. The Princeton
               Consensus Conference in 2012 identified ED as an important independent risk factor for CVD (12). However, the answer to the
               question of whether ED is a precursor to CVD or whether the underlying CVD first appears as ED remains unclear. The available
               data come from cross-sectional studies linking ED symptoms and overt CVD, or from very limited prospective cohort studies
               linking ED incidence or severity to case CV events. Half of the men with sudden CVD events have no previous symptoms of CAD,
               and between 70% and 90 % of sudden cardiac events occur in men (13). ED may be the only warning of the risk of these sudden
               CVD events. The severity of ED was associated with the burden of atherosclerotic coronary disease, and the presence of ED
               was independently associated with CVD events (14).
            

            An exercise capacity of at least 3 to 6 METs is required in men to achieve normal sexual activity (15). Therefore, patients
               should undergo a cardiovascular evaluation to avoid cardiovascular events such as angina, myocardial infarction, or cardiac
               death during sexual performance. Patients with ED are divided into three groups when assessing cardiovascular risk. These
               are low-risk, intermediate-risk and high-risk patient groups (Table 1).
            

            Table 1 : Risk group classification of CVD patients
            

            
                  
                  Figure 1
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            CAD: coronary artery disease, CCS: Canadian Cardiovascular Society, CHF: Congestive Heart Failure, CVD: Cardiovascular dısease,
               NHYA: New York Heart Association, SBP: Systolic blood pressure
            

            There is no situation requiring restriction of sexual performance in the patient group with a low risk of CVD disease. There
               is no need for additional cardiovascular testing before sexual activity recommendations or treatment for erectile dysfunction
               for low-risk patients. 
            

            Cardiac evaluation should be performed before sexual activity or erectile dysfunction treatment recommendations for patients
               included in the intermediate-risk group in the cardiovascular risk classification. In these patients, a treadmill exercise
               test can be recommended to investigate the presence of coronary ischemia after electrocardiographic and echocardiographic
               evaluation. Sexual activity restriction is not required for patients with an effort capacity of 6 METs and above without ischemia
               findings in the exercise treadmill test. Myocardial perfusion scintigraphy may be recommended for coronary ischemia investigation
               in patients who are unsuitable for exercise test as a result of the electrocardiographic evaluation (presence of left bundle
               branch block, preexcitation, left ventricular hypertrophy, presence of a digital effect, presence of ST-T change at baseline)
               or who cannot exert effort due to orthopedic problems. Patients with no evidence of coronary ischemia in these tests are considered
               low risk, and sexual activity restriction is not required. Patients with signs of ischemia in cardiological tests are considered
               high-risk.
            

            High-risk patients have severe and unstable cardiac disease. In this group of patients, sexual activity may worsen existing
               cardiac disease and lead to adverse cardiovascular events. Therefore, it is recommended to postpone sexual activity and ED
               treatment in this patient group.
            

            Another important cardiovascular issue in the treatment of erectile dysfunction is the use of phosphodiesterase 5 (PDE5) inhibitors.
               PDE5 inhibitors increase the concentration of cGMP in the tissue by preventing cyclic guanosine monophosphate (cGMP) degradation
               in penile erectile tissue. Increasing cGMP reduces the amount of intracellular calcium and provides penile erection by relaxing
               penile cavernosal smooth muscle cells (16). Many PDE5 inhibitors are available for medical use worldwide. All PDE5 inhibitors
               are metabolized in the liver. Sildenafil and vardenafil have a shorter half-life, while those of tadalafil and udenafil are
               longer.
            

            Although PDE5 inhibitors do not have a direct adverse effect on the cardiovascular system, caution should be exercised when
               using them because of their potential to cause fatal drug interactions and hypotension. In healthy young men, all the aforementioned
               PDE5 inhibitors reduce mean systolic and diastolic blood pressure by 9 and 7 mmHg, respectively. In Tadalafil, this decrease
               is less, with decreases of 1.6 and 0.8 mmHg, respectively. . Orthostatic hypotension may occur, especially in case of simultaneous
               use with other antihypertensives. To prevent this, treatment with a low-dose PDE5 inhibitor should be started. If they need
               to be used together, care should be taken to ensure that there is at least a 6-hour difference between antihypertensive drugs
               and PDE5 inhibitor intake.
            

            Current guidelines recommend starting PDE5 inhibitors in those with a blood pressure of 90/60 mmHg and above.

            Another issue to be considered with PDE5 inhibitors is a drug interaction. As it is known, PDE5 inhibitors cause peripheral
               vasodilation via cGMP, and thus blood pressure decrease in varying degrees. Concomitant use of nitrate-derived drugs (such
               as isosorbide mononitrate, isosorbide dinitrate, nitroglycerin) that use the same pathway with PDE5 inhibitors may result
               in fatal hypotension. Nitrate-derived drugs are frequently used in cardiology practice for the relief of anginal complaints
               and the treatment of heart failure. Therefore, it should be questioned whether there is a nitrate-derived drug among the drugs
               used by the patient who will be started on a PDE5 inhibitor. . If the need to use nitrate-derived drugs arises in a patient
               using PDE5 inhibitor, it is necessary to wait following the guideline recommendations. This period is 24 hours after sildenafil
               and vardenafil use, while it is 48 hours for tadalafil, which has a longer half-life (17, 18). In patients receiving nitrate
               therapy, nitrate should be discontinued for PDE5 inhibitor use, and other antianginal agents (such as ivabradine, trimetazidine,
               and ranolazine) can be started instead of nitrates. In these patients, however, it is recommended to wait at least 24-48 hours
               before starting a PDE5 inhibitor to avoid possible interference (19).
            

            Vardenafil, unlike other PDE5 inhibitors, can cause mild QT interval prolongation on electrocardiography. Therefore, it should
               not be used in patients with congenital long QT syndrome. In addition, it should not be used together with antiarrhythmic
               drugs such as quinidine, procainamide, amiodarone and sotalol that prolong the QT interval.
            

         

         
               Conclusion

            In conclusion, erectile dysfunction is closely associated with the presence of cardiovascular risk factors. Cardiovascular
               evaluation should be recommended before sexual activity and erectile dysfunction treatment in these patients. In high-risk
               patients, sexual activity and ED treatment should be delayed. FDE5 inhibitors are often used in the treatment of ED. However,
               their possible hypotensive effects should not be ignored, and caution should be exercised in the case of antihypertensive
               use. In addition, it should never be used with nitrate-derived drugs used in the treatment of coronary artery disease due
               to its potential to cause fatal drug interactions.
            

         

         
               
               References
               
            

            

            
                  
                  	
                     Babjuk M, Burger M, Compérat EM, Gontero P, Mostafid AH, Palou J, van Rhijn BWG, Rouprêt M, Shariat SF, Sylvester R, Zigeuner
                        R, Capoun O, Cohen D, Escrig JLD, Hernández V, Peyronnet B, Seisen T, Soukup V. European Association of Urology Guidelines
                        on Non-muscle-invasive Bladder Cancer (TaT1 and Carcinoma In Situ) - 2019 Update. Eur Urol. 2019 Nov;76(5):639-657. doi: 10.1016/j.eururo.2019.08.016.
                        
                     

                  

                  	
                     Inman BA, St. Sauver JL, Jacobson DJ, et al. A population-based longitudinal study of erectile dysfunction and future coronary
                        disease. Mayo Clin Proc. 2009;84: 108–113. 
                     

                  

                  	
                     Hackett GI. Erectile dysfunction, diabetes and cardiovascular risk. Br J Diabetes. 2016;16:52–57

                  

                  	
                     Ardahanlı İ, Celik M. Can myocardial performance index predict early cardiac risks in erectile dysfunction? Aging Male. 2020
                        Dec;23(5):1355-1361. doi: 10.1080/13685538.2020.1768367.
                     

                  

                  	
                     Karakurt D, Ede H, Turan Y, Gürel A, Ardahanlı İ, Sarak T. Yeni tanı konmuş hipertansiyonu olan hastalarda erektil disfonksiyon
                        ile epikardiyal yağ dokusu kalınlığı ve karotis intima-media kalınlığı arasındaki ilişkinin değerlendirilmesi [Evaluation
                        of the relationship between erectile dysfunction and epicardial fat tissue thickness and carotid intima-media thickness in
                        patients with newly diagnosed hypertension]. Turk Kardiyol Dern Ars. 2020 Nov;48(8):746-753. Turkish. doi: 10.5543/tkda.2020.21290.
                        
                     

                  

                  	
                     Hotaling JM, Walsh TJ, Macleod LC, et al. Erectile dysfunction is not independently associated with cardiovascular death:
                        data from the vitamins and lifestyle (VITAL) study. J Sex Med 2012;9:2104-2110.
                     

                  

                  	
                     Thompson IM, Tangen CM, Goodman PJ, et al. Erectile dysfunction and subsequent cardiovascular disease. JAMA 2005;294:2996.
                        
                     

                  

                  	
                      Fung MM, Bettencourt R, Barrett-Connor E. Heart disease risk factors predict erectile dysfunction 25 years later: the Rancho
                        Bernardo study. J Am Coll Cardiol 2004;43:1405-1411.
                     

                  

                  	
                     Montorsi P, Ravagnani PM, Galli S, et al. Association between erectile dysfunction and coronary artery disease. Role of coronary
                        clinical presentation and extent of coronary vessels involvement: the COBRA trial. Eur Heart J 2006; 27:2632-2639
                     

                  

                  	
                     Kałka 

                  

                  	
                     Diaconu 

                  

                  	
                     Nehra A, Jackson G, Miner M, Billups KL, Burnett AL, Buvat J, Carson CC, Cunningham GR, Ganz P, Goldstein I, Guay AT, Hackett
                        G, Kloner RA, Kostis J, Montorsi P, Ramsey M, Rosen R, Sadovsky R, Seftel AD, Shabsigh R, Vlachopoulos C, Wu FC. The Princeton
                        III Consensus recommendations for the management of erectile dysfunction and cardiovascular disease. Mayo Clin Proc. 2012
                        Aug;87(8):766-78. doi: 10.1016/j.mayocp.2012.06.015. 
                     

                  

                  	
                     McLaughlin TJ, Jain SK, Voigt AH, Wang NC, Saba S. Comparison of Long-Term Survival Following Sudden Cardiac Arrest in Men
                        Versus Women. Am J Cardiol. 2019 Aug 1;124(3):362-366. doi: 10.1016/j.amjcard.2019.04.051. 
                     

                  

                  	
                     Lim GB. Erectile dysfunction predicts CVD events. Nat Rev Cardiol. 2018 Sep;15(9):502. doi: 10.1038/s41569-018-0055-3.

                  

                  	
                     Myers, J., McAuley, P., Lavie, C. J., Despres, J. P., Arena, R., & Kokkinos, P. (2015). Physical activity and cardiorespiratory
                        fitness as major markers of cardiovascular risk: their independent and interwoven importance to health status. Progress in
                        cardiovascular diseases, 57(4), 306-314.
                     

                  

                  	
                     Andersson KE. PDE5 inhibitors - pharmacology and clinical applications 20 years after sildenafil discovery. Br J Pharmacol.
                        2018 Jul;175(13):2554-2565. doi: 10.1111/bph.14205. 
                     

                  

                  	
                     Yafi FA, Sharlip ID, Becher EF. Update on the Safety of Phosphodiesterase Type 5 Inhibitors for the Treatment of Erectile
                        Dysfunction. Sex Med Rev. 2018 Apr;6(2):242-252. doi: 10.1016/j.sxmr.2017.08.001.
                     

                  

                  	
                     Ventimiglia E, Capogrosso P, Montorsi F, Salonia A. The safety of phosphodiesterase type 5 inhibitors for erectile dysfunction.
                        Expert Opin Drug Saf. 2016;15(2):141-52. doi: 10.1517/14740338.2016.1131818. 
                     

                  

                  	
                     Kloner RA, Henderson L. Sexual function in patients with chronic angina pectoris. Am J Cardiol. 2013 Jun 1;111(11):1671-6.
                        doi: 10.1016/j.amjcard.2013.02.009
                     

                  

               

            

         

      

      

      

   EPUB/nav.xhtml

    
      


      
        		
          Content
        


      


    
  

