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Erectile Dysfunction

EAU Guidelines 2020



ED is highly prevalent

Feldman HA, et al. J Urol , 151:54-61, 1994
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Erectile Dysfunction - Epidemiology



Erectile Dysfunction - Pathophysiology

EAU Guidelines 2020
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Erectile Dysfunction & Diabetes Vasculogenic

Peripheral (neurogenic)



Erectile Dysfunction & Diabetes

Vascular damage

Neurological damage



Kouidrat et al. Diabet Med 2017 Sep;34(9):1185-1192



Erectile Dysfunction & Diabetes

Diabetes represents undoubtedly one of the major risk factors for ED

Ponholzer A  et al, Eur Urol 2005; 47: 80-86



Maseroli E et al J Sex Med 2015

The prevalence of endocrine abnormalities was assessed in a general 
population sample (EMAS) and in a population of ED patients (UNIFI)

T2DM, IFG, central obesity, are more frequent in subjects consulting for ED
than in the general population of the same geographic area

Erectile Dysfunction & Diabetes



Diabetes ED



Young patients with ED had significantly higher levels of the insulin 
resistance-index (HOMA-IR), which has been previously associated to 
endothelial dysfunction and thus suggesting that an early glycometabolic
disorder may be an important mechanisms of organic ED in young 
patients 

Yao et al. Clin Res Cardiol (2013) 102:645–651
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Sexual Dysfunction In Men With Pre-diabetes 
Results From A Cross-sectional Study

Severe ED (IIEF-EF 6-10)

Univariable analysis Multivariable analysis

Age 1.02 (<0.001) 1.02 (0.01)

BMI 0.99 (0.49) 0.95 (0.06)

CCI 1.38 (0.002) 0.85 (0.3)

tT < 3 ng/m 1.41 (0.103) 1.47 (0.1)

Smoking status 
(Yes vs. No) 1.21 (0.04) 1.36 (0.3)

+PreDM 2.31 (0.001) 2.03 (0.02)

• One-out of five men seeking medical help for 
new onset ED showed glucose levels 
suggestive for PreDM status. 

• Men with PreDM reported a greater risk of 
severe ED compared to those without PreDM.

• This finding stigmatizes the clinical relevance 
of a detailed metabolic and hormonal 
investigation in patients presenting with ED.Boeri L et al. J Sex Med 2018

Prediabetes (PreDM) was defined if:
IFG: 100 - 125 mg/dL; 
IGT from 140 mg/dL to 199 mg/dL
HbA1c values of 39 mmol/mol (5.7%) -
46 mmol/mol (6.4%)



ED treatment in patients with DM



PDE5is - efficacy

The efficacy of all PDE5 inhibitors is clearly less in special ED subpopulations:
- RP 
- DM 
in which either the autonomic parasympathetic innervation to the penis or the functional
capacity of the cavernous bodies (venoocclusive dysfunction) is clearly impaired

Porst H et al. J Sex Med 2013



PDE5is – management of nonresponders

Improvement of related comorbid conditions

Suetomi T et al. J Sex Med 2008



PDE5is – management of nonresponders

Improvement of related comorbid conditions

Optimal diabetes control mirrored by gycosylated hemoglobin may
improve responsiveness to PDE5 inhibitor therapy

Awad H et al. Int J impot Res 2010



Ejaculation disorders



Diabetes may be also a rare cause of 
anejaculation (<10% of all causes)

Apart from iatrogenic causes, diabetes mellitus
is the main aetiological factor causing retrograde 
ejaculation. The frequency of this disorder in 
patients with diabetes (both types 1 and 2) 
ranges from 6% to 40%

Ejaculation Disorders & Diabetes

Lotti F et al. Nature Reviews Urology 2018





Diabetic neuropathy developing usually because of diabetes mellitus
type 1 (DM1) is responsible for retrograde ejaculation (RE) in 5–18% of cases

EAU Guidelines 20

Ejaculation Disorders & Diabetes



EAU Guidelines 2020

Ejaculation Disorders & Diabetes



The prevalence of PE was 32.4% in patients below 50 years,which
increased to 67.6% in patients above 50 years.

Ejaculation Disorders & Diabetes

El Sakka Int J Androl 2003 Dec;26(6):329-34



Low sexual desire 
(late onset hypogonadism)



Late Onset Hypogonadism

EAU Guidelines 2020



Late Onset Hypogonadism

EAU Guidelines 2020



Late Onset Hypogonadism

AGE Obesity Comorbidities
DMT2
Metabolic syndrome
COPD
Renal disease



Hormonal Dysregulation

Corona et al. Hormones 2015; 14(4):569-578

Late Onset Hypogonadism



• At least 25% of men with type II DM have:
subnormal free T concentrations 
inappropriately low LH and FSH concentrations 

hypogonadotropic hypogonadism 25–40%

• Another 4% of men with type II DM have:
subnormal total T concentrations 
elevated LH and FSH concentrations 

hypergonadotropic hypogonadism 4%

Dandona P, et al. J Clin Endocrinol Metab, 96:2643-51, 2011

Kapoor D, et al. Diabetes Care , 30:911–7, 2007
Rhoden EL, et al. BJU Int, 96:867–70, 2005

Grossmann M, et al. J Clin Endocrinol Metab , 93:1834–40, 2008
Corona G, et al.  Int J Impot Res, 18:190–7, 2006

Dandona P, et al. J Clin Endocrinol Metab, 96:2643-51, 2011

Hormonal Dysregulation

Late Onset Hypogonadism



Male Infertility



Infertility & Diabetes – What is the link?

Disorders of ejaculation are uncommon, 
but important causes of male infertility

Punab et al. Human Rep 2017; 32: 18–31



Infertility & Diabetes – What is the link?

Maresch et al. Human Rep Upd 2018; 24:86–105



Infertility & Diabetes – What is the link?
Sperm mainly utilize sugars as an energy fuel including glucose, mannose, and 
fructose

Glucose passively transport across the 
blood-testis barrier, which is mediated by 
GLUTs, is an important event in 
spermatogenesis.

GLUTs also exist in mature sperm cells, 
which, in fact, require carriers for uptake
energetic sources that are important for 
maintaining basic cell activity, as well as
specific functions, such as motility and
fertilization ability.

However, an abnormal environment like diabetes can cause the dysfunction in nutrient
transport, thus leading to the decreased fertility and adverse fetal outcomes

Ding et al. AJA 2015; 17, 948–953



Infertility & Diabetes – What is the link?

Ding et al. AJA 2015; 17, 948–953



Infertility & Diabetes – What is the link?

Oxidative stress

Numerous factors have been shown to increase oxidative stress (OS), ROS production, and 
sperm DNA damage

Advanced glycation end products (AGE), resulting from the binding of sugars to proteins, 
lipids, and nucleic acids, have been implicated as key pathogenic factors in many diabetic
complications diabetes
Hyperglycemia  AGE  1. Direct damage to macromolecules

1. Interactions with RAGE 
molecules implicated in inflammatory responses and 
tissue damage:

• cytokines
• adhesion molecules
• Matrix metalloproteinasesPergialiotis et al. J Diabetes Complications. 2016;30:1167-76 

Ding et al. Asian J Androl 2015; 17, 948–953
La Vignera et al. J Androl 2012; 2: 145 - 153



Agbaje et al, Hum Reprod 2007; Hum Reprod 2007; 22:1871–7 

Men with DM had increased 
spermatozoa nuclear and 
mitochondrial DNA damages than 
controls, thus leading to impaired 
reproductive capability

Infertility & Diabetes – What is the link?



Are diabetic patients at higher risk of infertility?

The number of patients with metabolic alterations was found to be significantly
higher among patients with semen alterations

Salonia et al. Eur Urol 2009; 56; 1025 – 1032

Eisenberg et al. 2015 Fertil Steril;103



Diabetes mellitus has been associated with male infertility in several reports

Study design Patients Main outcome Main findings

Agbaje et al [42] Case - Control 27 patients with DM vs. 29 
controls Semen quality and DM

Significantly lower semen 
quality and DNA fragmentation 
among patients with DM

Bener et al [44] Retrospective cohort 857 married men Infertility and DM
The prevalence of MI was 
significantly higher among 
patients with DM 

La Vignera et al [45] Case - Control 32 patients with type 1 DM vs. 
20 controls Semen quality and DM

Patients with type 1 DM had 
lower sperm concentration and 
sperm motility

Pergialiotis et al [46] Meta-analysis 1,855 patients from 13 studies Seminal quality and DM

14.29% decrease of 
percentage of motile cells 
among patients with DM 
compared to controls

Are diabetic patients at higher risk of infertility?

Capogrosso P et al. Minerva Urol Nephrol 2018 



Are diabetic patients at higher risk of infertility?

Hyperglycemia was associated with a reduced number of offspring

Holstein et al. Diabet. Med. 2012;29: 1268–1271

Compared with 1.36 children per subject in the German background population, 
the total fertility rate in the calendar year of 2010 in the cohort with Type 1 
diabetes (age 18-49 years) was 0.88.



Are diabetic patients at higher risk of infertility?

DM decreases the seminal volume and the percentage of motile cells 

14.29% decrease of percentage of motile cells among patients with DM compared to healthy 
controls

Meta-analysis including 12 observational studies 

Pergialiotis et al. J Diabetes Complications. 2016;30:1167-76 



Diabetes Infertility



Are infertile men at higher risk of diabetes?

men diagnosed with male factor infertility had a higher risk of developing diabetes (HR 1.30, 
95% CI 1.10–1.53),

Eisenberg et al. Fertil Steril 2016; 105



Are infertile men at higher risk of diabetes?

Men with low semen quality more often required hospitalization in 
particular for diabetes mellitus and cardiovascular disease

DiabetesOverall CVD

Latif et al.-Am J Epidemiol. 2017;186(8):910-917



Are infertile men at higher risk of diabetes?

The risk of diabetes
appeared to increase
with the severity of 
male factor infertility

The adjusted HR’s for diabetes risk among men with male factor infertility when compared to 
the reference group were HR = 1.08 (95% CI: 0.89, 1.31) and HR = 1.45 (95% CI: 1.06, 1.97) 
for the first and second IVF registration period, respectively

Glazer et al. Human Rep 2017; 32: 1474–81 2017



Older age, FSH levels and iNOA achieved independent 
predictor status for +PreDM

AUC: 0.73; 95% CI: 0.65 – 0.80 

Our model showed a higher net benefit when it is used 
to discriminate patients at higher risk of having a +PreDM
status that need to undergo a further diagnostic 
evaluation

One out of ten men seeking medical help for primary couple’s infertility showed glycaemic 
impairment suggestive for PreDM status

As confirmed by our predictive model, these parameters could be used to better identify 
those patients who may benefit most from hypoglycaemic preventive measures in the 
real-life setting. Boeri L , et al. BJU Int. 2018, epub



Diabetic control & Male Fertility

45 OAT patients were treated with metformin for 6 months.

Morgante et al. Fertil Steril 2011;95:2150–52



One out of ten men seeking medical help for primary couple’s infertility showed 
glycaemic impairment suggestive for PreDM status. 

PreDM status was associated with a further compromised condition in terms of 
fertility parameters, thus pointing out the actual importance of glucose metabolism 
investigation throughout the workup for infertile man.

Older age, higher FSH values and iNOA status emerged as independent predictors for 
+PreDM status in primary infertile men. 

As confirmed by our predictive model, these parameters could be used to better 
identify those patients who may benefit most from hypoglycaemic preventive 
measures in the real-life setting.

Prediabetes in primary infertile men – results from a 
cross-sectional study

Boeri et al. EAU 2018



Take home message

• Patients with DM are at higher risk of 
 Erectile dysfunction
 Ejaculation disorders
 Low sexual desire (hypogonadism)
 Male infertility

• Glycemic control is associated with improved sexual and 
reproductive function

• Patients with ED and male infertility are at higher risk of 
unrecognized diabetes
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