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Abstract

Purpose Erectile dysfunction (ED) is one of the most prevalent male sexual dysfunctions. ED has been in the past mistak-
enly considered a purely psycho-sexological symptom by patients and doctors. However, an ever-growing body of evidence
supporting the role of several organic factors in the pathophysiological mechanisms underlying ED has been recognized.
Methods The Italian Society of Andrology and Sexual Medicine (STAMS) commissioned an expert task force involving
several other National Societies to provide an updated guideline on the diagnosis and management of ED. Derived recom-
mendations were based on the Grading of Recommendations, Assessment, Development, and Evaluation (GRADE) system.
Results Several evidence-based statements were released providing the necessary up-to-date guidance in the context of ED
with organic and psychosexual comorbidities. Many of them were related to incorrect lifestyle habits suggesting how to
associate pharmacotherapies and counseling, in a couple-centered approach. Having the oral therapy with phosphodiesterase
type 5 inhibitors as the gold standard along with several other medical and surgical therapies, new therapeutic or controversial
options were also discussed.

Conclusions These are the first guidelines based on a multidisciplinary approach that involves the most important Societies
related to the field of sexual medicine. This fruitful discussion allowed for a general agreement on several recommenda-
tions and suggestions to be reached, which can support all stakeholders in improving couple sexual satisfaction and overall
general health.

Keywords Erectile dysfunction - Premature ejaculation - Sexual desire - Obesity - Testosterone - Phosphodiesterase type 5
inhibitors

Introduction

After the loss of the penis bone, or baculum, during evolu-
tion [1, 2], male erectile function shifted from a voluntary,
osteo-muscular action, as in the very large majority of
mammals, primates included [3], to a psycho-neuro-endo-
crine and vascular reaction, where the cortical voluntary
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control, if any, appears to be much more negative than
positive [4]. The lack of the baculum and its striated mus-
cular machinery is not the unique peculiarity of the human
erection (and of the consequent erectile dysfunction, ED);
the vessels feeding the high oxygen need of the corpora
cavernosa are, in fact, characterized by a very small diam-
eter, much smaller than the coronaries, vessels considered
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to be at high risk for atherosclerotic degeneration due to
the particular geometry [5, 6].

Because of the loss of the baculum, ED may have
evolved as a marker of poor phenotypic quality and erec-
tile function in humans appears to be largely, if not totally,
will-independent, while it is, at the same time, strictly age-
and lifestyle-dependent [6, 7]. Incorrect behavioral choices
are in fact able to affect the ability both to obtain and
to maintain an erection in the presence of proper erotic
stimuli (which roughly corresponds to the National Insti-
tutes of Health’s definition of ED) [8]. Interestingly, the
main reasons for having ED, i.e. smoking, physical inac-
tivity, poor eating habits and disorders, abuse of alcohol
and substances, are also the main causes of the four plus
one classical non communicable chronic diseases (NCDs:
cardiovascular, metabolic, respiratory and oncological
diseases, plus neuropsychiatric diseases, recently added
to the list) [6, 9].

Taking into consideration all these findings, it would
be easy to consider ED as the perfect (early) biomarker of
NCDs, as largely demonstrated by epidemiological stud-
ies [6, 7]. In particular, erectile function could be consid-
ered as the classical ‘canary in the coal mine’, thanks to
its particular ability to occur earlier, as a consequence of
lifestyle mistakes, with respect to the other NCDs [10].
Since the interdisciplinary field of study on NCDs, which
looks at the systems of the human body as part of an inte-
grated whole—incorporating biochemical, physiological,
and environment interactions—has been named Systems
Medicine [11], a new paradigm, named Systems Sexology,
which increases and ameliorates the complexity of the tra-
ditional bio-psycho-social model [12], seems to be the best
approach to ED that results from the complex interactions
within the male human body in light of a patient's genom-
ics, behavior and environment [6, 7].

In the majority of cases, ED appears, in fact, as a medi-
cal symptom (vascular, endocrine, neurologic, and iatro-
genic, frequently with mixed risk factors), more rarely
surgical in nature, but with an almost unavoidable psy-
chological and relational comorbidity. For these reasons,
diagnosis, management, and follow-up of the patients and
of the couples with ED appear relatively complex and
deserving of a renewed effort to implement already pub-
lished guidelines. This is the aim of these new guidelines
of the Italian Society of Andrology and Sexual Medicine
(STAMYS) in collaboration with ten other National Socie-
ties. While several important guidelines on ED have been
produced by other national or continental urological Scien-
tific Societies, this is, to our knowledge, the first one “mul-
ticultural” in nature, being produced by a number of differ-
ent scientific backgrounds, but all interested and involved
in the management of ED from various perspectives.
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Methods

The SIAMS nominated an expert task force to provide
an updated guideline on the diagnosis and management
of ED. The project was actively supported by several
other National Societies including the Italian Society of
Endocrinology (Societa Italiana di Endocrinologia, SIE),
the Association of Clinical Endocrinologists (Associazi-
one Medici Endocrinologi, AME), the Italian Society
of Diabetology (Societa Italiana di Diabetologia, SID),
the Association of Clinical Diabetologists (Associazi-
one Medici Diabetologi, AMD), the Italian Society of
Internal Medicine (Societa Italiana di Medicina Interna,
SIMI), The Italian Society of Obesity (Societa Italiana
dell’Obesita, SIO), The Italian Society of Metabolism,
Diabetes and Obesity (Societa Italiana Metabolismo, Dia-
bete, Obesita, SIMDO), the Italian National Association
of Hospital Clinical Cardiologists (Associazione Nazion-
ale Medici Cardiologi Ospedalieri, ANMCO), the Italian
Society of Interventional Cardiology (SICI-GISE), and
the Italian Society of Psychopathology (Societa Italiana
di Psicopatologia, SOPSI). A representative member of
each Society has signed these Guidelines. According to
the Grading of Recommendations, Assessment, Develop-
ment, and Evaluation (GRADE) system [13], here in a
series of consensus recommendations have been provided
after having widely discussed the best evidence available
in PubMed. The GRADE system allows the quality of evi-
dence and the strength of recommendations to be rated,
adding value to the clinical advice by using a consistent
language and graphical descriptions for standardizing the
grading [13]. Concerning the strength of recommenda-
tions, the number 1 indicates a strong recommendation
and is associated with the terminology “we recommend”;
the number 2 denotes a weak recommendation and is
associated with the wording “we suggest”. The four-level
grading of the quality of evidence employs the following
graphical descriptions: @ “QO () very low-quality evi-
dence”, ® @ “loOOw quality”, ® & @ “m()oderate
quality”, and @ @ @ @ “high quality”. Finally, statements,
recommendations, or suggestions not supported by direct
evidence, but potentially useful for the clinical practice,
are marked as “expert opinion” whereas those with high-
quality evidence for every day clinical activity as “Good
clinical practice”.

According to the STAMS work-up and agreement, these
Guidelines come from the work of a team of experts on the
topic coordinated by the senior author and two members
of the STAMS Guideline Committee. After the revision by
the SIAMS Executive Committee and by the Directors of
all STAMS Excellence Centers, these guidelines have then
been announced by email and published for two weeks on
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the STAMS’s website, www.siams.info, so that all STAMS
Members could provide further comments and suggest
additional minor revisions. Following this last step, the
present guidelines have been submitted to the Journal of
Endocrinological Investigation for the normal process of
international peer reviewing.

Epidemiology and risk factors

Evidence supporting that a specific ED case is due to a sin-
gle and unique etiological factor is scarce and not supported
by common clinical practice. For this reason, in defining the
well-known pathophysiological mechanisms related to ED,
we discourage the use of the term “etiologies”. The expres-
sion to be “Risk Factors” is preferred, also considering that

Table 1 Main risk factors associated with erectile dysfunction

there are frequently multiple factors in the same patient (see
also Table 1).

Epidemiology

Recommendation #1. We recommend considering erectile
dysfunction as a common male disorder whose incidence
and prevalence are strongly associated with age and health

status (1 DODD).
Evidence

ED is a common medical disorder in men whose incidence
and prevalence increases with age and is associated with
poorer general health and presence of comorbidities (see
below) [14]. The crude incidence of ED varies widely

Systemic risk factors

Organ failure: end-stage renal diseases; liver cirrhosis

Rheumatic and/or autoimmune diseases
Life expectancy malignancies: some lymphomas and testis cancers
Systemic inflammation: HIV, long-term COVID-19 infection

Cardiovascular and respiratory risk factors

Arterial hypertension

Cardiovascular diseases
Chronic obstructive pulmonary disease and sleep apneas

Metabolic risk factors Obesity

Diabetes mellitus

Dyslipidemia and Gout

Hormonal risk factors

Hypogonadism

Hyperprolactinemia

Hyperthyroidism
Addison’s disease

Cushing’s Syndrome

Neurological risk factors

Spinal cord injury
System atrophy

Parkinson’s Diseases

Multiple Sclerosis

Epilepsy

Peripheral nervous system disorders involving pelvic plexus

Urological risk factors

Lower Urinary Tract Symptoms

Chronic prostatitis/chronic pelvic pain syndrome
Induratio Penis Plastica
Congenital or acquired penile anatomical abnormalities

Toxicological and iatrogenic risk factors

Substances/Drugs Abuse
Iatrogenic medical

-Drugs interfering with Testosterone activity/metabolism
-Drugs reducing dopamine or increasing serotonin pathway (antipsychotic, antidepres-

sants)

-Non selective f-blockers; thiazide diuretics
Iatrogenic surgical: pelvic surgery for malignancy

Psychiatric, psychological and relational risk factors

Some psychiatric disorders: schizophrenia, depressive and anxiety disorders, bipolar

disorders, post-traumatic stress disorder
Relational problems and couple fitness impairment

Sexual risk factors

Hypoactive Sexual desire

Premature ejaculation
Partner sexual disorders
Infertility (Infertosex syndrome)
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among studies and, based on the age of the studied cohorts,
ranges from 4 to 66 cases per 1000 men/year [14—17]. Simi-
larly, the prevalence of ED varies based on the age of the
enrolled subjects [14]. The Massachusetts Male Ageing
Study (MMAS) showed a combined prevalence of mild to
moderate ED of 52% in men aged 40-70 years, and ED was
strongly related to age, health status and emotional factors
[18]. Conversely, the European Male Ageing Study, the larg-
est European multi-center population-based study of ageing
men (40-79 years), reported a prevalence of ED ranging
from 6 to 64%, depending on different age subgroups and
increasing with age, with an average prevalence of 30% [19].
The prevalence of ED seems higher in the United States
and Eastern and South-Eastern Asian countries, compared
to Europe or South America [20]. The prevalence of ED var-
ies also according to ethnicity. Hispanic men had increased
odds of moderate-severe ED, whereas Black men were less
likely to report moderate-to-severe ED. The prevalence of
ED among different racial and ethnic groups is likely the
result of complex phenomena and depends upon the inter-
play of socioeconomic, demographic, cultural, and lifestyle
characteristics [14]. Despite few data on the epidemiology
of ED in men younger than 40 years, a very recent study
reported a prevalence of 11.3% of mild ED and 2.9% of
moderate-to-severe ED in a sample of 2660 sexually active
men in the age range 18-31 years [21].

Remarks We highly value considering ED as a marker of
general male health status and as an expression and part of
many comorbidities, rather than a mere manifestation of age-
ing. Studies involving male populations older than 70 years
are limited, resulting, therefore, in an underestimation of the
problem. Similarly, ED has scarcely been evaluated in men
younger than 40 years, generating the false assumption that
this symptom is almost unheard of in young people [14].

Risk factors

Several systemic conditions as well as organic, relational
and intrapsychic factors can contribute to the development
of ED (Table 1). Moreover, ED is frequently comorbid with
other sexual dysfunctions, either in the patients and/or in the
partner, which may amplify the erectile failure in subclinical
forms (see below) into an overt ED.

Systemic risk factors

Recommendation #2. We recommend investigating sexual
function and ruling out erectile dysfunction in all patients
with systemic diseases especially in those with organ failure
(Good clinical practice).

@ Springer

Evidence and remarks

Systemic diseases characterized by organ failure (such as
end-stage renal diseases [22] and liver cirrhosis[23], as well
as those conditions related to systemic inflammation such as
HIV infection [24, 25] or to some rheumatic and/or autoim-
mune diseases [26-29]) are frequently associated with ED,
couple impairment and reduced quality of life. Similarly,
considerations can be drawn for some malignancies with
long life expectancy such as lymphomas and testis cancers
[30]. Finally, emerging evidence has documented that ED
can be considered a long-term consequence of coronavi-
rus disease 2019 (COVID-19) infection [31-33]. In all the
aforementioned problems, ED is the result of the interac-
tion between multiple risk factors which will be analyzed in
detail in the following sections. However, we want to empha-
size that frequently sexual function and ED, in particular, are
often poorly investigated, if not ignored, in the vast majority
of cases. Some evidence indicates that an improvement of
sexual function can ameliorate couple intimacy quality, and
quality of life, as well as diseases-related distress [22, 23,
28, 30].

Cardiovascular and respiratory risk factors
Arterial hypertension

Recommendation #3. We recommend investigating erectile
dysfunction in individuals with arterial hypertension since it
is strongly associated with hypertension duration and sever-
ity (100D3D), and it might be related to the use of some
anti-hypertensive medications (10000).

Evidence

Around 30-45% of adults are affected by arterial hyperten-
sion, and the prevalence increases with age, affecting more
than 60% in people aged > 60 years [34]. The association
between arterial hypertension and ED is very frequent and
up to seven times higher when compared to that observed
in the general population [35]. Moreover, in hypertensive
patients, ED is usually more severe than in normotensive
people [35]. Considering this close association, informa-
tion on ED must be regularly collected in all hypertensive
patients. ED is effectively treated by phosphodiesterase-5
inhibitors (PDES5i), also in hypertensive subjects, but this
class of medication is absolutely contraindicated if concomi-
tantly administering nitrates, and only relatively contraindi-
cated in treatment with alpha-blockers [36].

Remarks 1t should be recognized that several classes of anti-
hypertensive drugs have been associated with a higher risk
of ED, although only few placebo randomized clinical trials
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(RCTs) have correctly investigated the role of these medica-
tions in erectile function (see below) [37].

Cardiovascular diseases

Recommendation #4. We recommend checking for symptoms
of coronary artery disease in all patients with erectile dys-
function at each visit and evaluating the cardiovascular risk
profile using cardiovascular algorithms such as SCORE?2 or
SCORE2-OP (Systematic Coronary Risk Estimation 2 and
Systematic Coronary Risk Estimation 2-Older Persons) (1

O00D).

Evidence

Much evidence has clearly demonstrated that ED is fre-
quently comorbid in patients with cardiovascular diseases
(CVD) since the two conditions often share the same risk
factors [6]. In addition, data from longitudinal studies per-
formed either in symptomatic patients or in the general pop-
ulation have shown that ED could represent an early sign of
forthcoming Major Adverse Cardiovascular Events (MACE)
[6]. Hence, the presence of sexual symptoms must be ruled
out in all patients with documented CVD and subjects with
ED should be adequately investigated to stratify their car-
diovascular (CV) risk since the appearance of symptoms
allows for a valuable time window [2-5 years] for earlier
modification of associated risk factors and potentially an
improvement in outcomes [6].

Several risk engines have been developed for the quan-
tification of CV risk profile. The Framingham risk engine
represents the most used risk prediction equation, originally
developed in the United States. However, its application in
European populations showed an overestimation of CV
risk profile [38]. Conversely, Systematic Coronary Risk
Estimation 2 and the Systematic Coronary Risk Estimation
2-Older Persons (SCORE) chart [39] (https://www.escar
dio.org/Education/Practice-Tools/CVD-prevention-toolb
0x/SCORE-Risk-Charts) have demonstrated better utility in
European subjects, including Italians [40]. The SCORE2
and SCORE2-OP charts estimate an individual’s 10-year
risk of fatal and non-fatal CVD events (myocardial infarc-
tion, stroke) in apparently healthy people aged 40—69 years
and > 70 years with risk factors that are untreated or have
been stable for several years. Lifetime benefit estimation of
risk factor treatment, e.g. with the LIFE-CVD (LIFEtime.
Perspective CardioVascular Disease) lifetime model, can
facilitate the communication of treatment benefits [40].

Remarks The SCORE algorithm should not be used for per-
sons with established atherosclerotic CVD, diabetes mellitus
(DM), chronic kidney diseases, and familial hypercholester-
olemia, categories associated with moderate to very high CV

disease risk [39]. It is important to recognize that not only
traditional CV risk factors, but also unconventional com-
ponents related to relational and intrapsychic determinants
can contribute to the CV risk stratification of ED subjects
[41-43]. The identification and the early recognition of these
comorbid factors can allow a specific prevention program
based on lifestyle modifications and optimization of the
concomitant chronic diseases to be promoted, which might
help not only in improving ED treatment outcomes but also
in ameliorating couple fitness and decreasing the “residual
CV risk” thus improving CV risk prevention (see below).

Chronic obstructive pulmonary disease and sleep
apnea

Recommendation #5. We suggest investigating erectile dys-
function in all patients with chronic obstructive pulmonary
disease and obstructive sleep apnea (2 ODPDO).

Evidence and remarks

Chronic obstructive pulmonary disease (COPD) is a frequent
condition resulting from long-term exposure to harmful par-
ticles or gases (mainly smoking) which has been reported
as the third leading cause of death globally [44]. ED is a
frequent complication of COPD with a reported prevalence
ranging from 72 to 87% of cases [44]. A recent meta-anal-
ysis including 31 studies, for a total of 1187 patients with
COPD, and 224 age-matched, non-COPD controls, showed
a pooled prevalence of ED in 74% (95% CI: 68-80%) of
patients with COPD, compared to 56% (37-73%) observed
in controls [45]. Similarly, another meta-analysis involving
58,307 subjects documented an up to threefold increased
risk of moderate-to-severe ED in subjects with COPD when
compared to controls [46]. Obstructive sleep apnea (OSA)
is another common respiratory problem frequently associ-
ated with ED [47]. In the latter condition, ED prevalence
increases as a function of age and body mass index (BMI)
but it is also closely related to the apnea—hypopnea index
which reflects OSA severity. A combination of vascular and
hormonal (reduced testosterone, T, levels) factors represents
the main pathogenetic determinants in both COPD and OSA,
although the chronic reduced systemic oxygenation, as well
as relational and intrapsychic factors, can contribute to the
development and to the maintaining of ED in these subjects.
Despite the aforementioned evidence, ED and sexual func-
tion is poorly investigated in COPD and OSA. Accordingly,
although the Global Strategy for the Diagnosis, Manage-
ment, and Prevention of Chronic Obstructive Lung Disease
(GOLD) guidelines recommend the assessment of the state
of sexual activity in COPD men, they do not contain any
information regarding how to evaluate or manage the prob-
lem [44].
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Metabolic risk factors
Obesity

Recommendation #6. We recommend investigating sexual
function in all male patients with obesity (1 QD DD).

Evidence

A large body of evidence has shown that obesity is a major
independent risk factor for ED [6, 48—50] and that the inci-
dence rate of ED increases proportionally to the degree of
obesity [51, 52]. Among patients with ED, obesity has also
been reported as a further risk factor for CVD [53]. It is
conceivable that the higher prevalence of ED in obese sub-
jects may be related to hypogonadism [54]; however, other
pathophysiological mechanisms are also involved, including
endothelial dysfunction, insulin resistance, psychological
factors and physical inactivity [55]. Several RCTs on obese
people have shown that lifestyle changes aimed at weight
loss significantly improved erectile function [48, 49, 51],
further supporting a cause-effect relationship between obe-
sity and ED. This was also confirmed by prospective cohort
studies of obese men undergoing bariatric surgery who sig-
nificantly improved their T levels and sexual function upon
the intervention [56].

Diabetes mellitus

Recommendation #7. We recommend investigating erectile
dysfunction in all patients with diabetes mellitus since it
is strongly associated with diabetes duration, metabolic
control and coexistence of other diabetic complications (1

O0DD).
Evidence

ED prevalence is markedly increased in men with DM, but
with a huge variability mainly due to the clinical features
of the studied populations. According to a meta-analysis,
overall prevalence is 52.5% with a clear difference between
type 1 (37.5%) and type 2 (66.3%) DM; compared to healthy
controls, people with diabetes had a 3.62 odds ratio of hav-
ing ED [57]. Also incidence is 2-3 folds higher than in
general age-matched populations [58]. Even when the same
diagnostic tool is used, (i.e. International Index of Erectile
Function; IIEF), prevalence can range from 35 to 90% [59].
Age, duration of the disease, metabolic control and concomi-
tant chronic DM complications seem to be the major factors
influencing prevalence and severity of ED in DM [59-61].
In the first large cross-sectional study performed in Italy on
about 10,000 subjects, ED prevalence, assessed by means
of an interview, was 35.8% and it was clearly influenced
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by age, diabetes duration, metabolic control, other chronic
complications, and smoking [58]. More recently, in a popu-
lation with newly diagnosed type 2 DM (TDM2), overall
ED prevalence was 60% and its severity, assessed by means
of IIEF-5, was associated with age, HbAlc levels, arterial
hypertension, dyslipidemia and depression [60]. Due to the
delay between TDM2 onset and its diagnosis, ED prevalence
is high (43.3%) also in newly diagnosed subjects [62] and
it is associated with hypogonadism, depressive symptoms
and CV risk [60].

Remarks Despite available evidence, ED in DM is still
underestimated in routine clinical practice and consequently
under-treated. This is even more important when consider-
ing that, in addition to sexual dysfunction, ED is associated
with other conditions such as depression and CVD, which,
all together, have a deeply negative impact on quality of life
and life expectancy in male DM subjects [63].

Dyslipidemia and gout

Recommendation #8. We recommend investigating erectile
dysfunction in all patients with dyslipidemia (1 @ODP) and
gout (1 00O0,).

Dyslipidemia

It is well known that dyslipidemia is clearly associated with
MACE, [64]. Considering that ED is another well-known
risk factor for MACE [6], associations between the two con-
ditions have been thoroughly investigated.

Evidence

Thanks to the seminal study of Feldman et al. [18] in a
cohort of 1290 men enrolled in the MMAS, an association
between ED and dyslipidemia has been evident since the
last decade of the past century. In fact, in the cross-sectional
analysis of the MMAS cohort, the probability of ED ranged
from 7 to 25% when high density lipoprotein cholesterol
(HDL-C) decreased from 90 to 30 mg/dL [18]. In the same
years, Wei et al. [65] published longitudinal results from a
cohort of 3,250 Texan men without ED at study entry. After
a mean of 22 months of follow-up, a 39 mg/dL increase in
total cholesterol (TC) or in HDL-C was associated with a
change of 1.32 [1.04-1.668] and 0.38 [0.18-0.8] times in the
risk of ED, even after adjusting for other ED determinants.
In particular, a TC > 240 mg/dL or a HDL-C <30 mg/dL
double the risk of ED [65]. Results were also confirmed in a
recent study where high low density lipoprotein cholesterol
(LDL-C)/HDL-C and low HDL-C were able to predict arte-
riogenic ED, as assessed by dynamic peak systolic velocity
(PSV) at penile color Doppler ultrasonography (PCDU) in a
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small series of ED patients (n=_84) [66]. In a larger series of
unselected ED patients (n=2160), it was reported that high
TC and triglyceride levels and low HDL-C were all associ-
ated with a reduced dynamic PSV [67]. However, when all
these lipids were introduced in an age-adjusted multivariate
model, only high TG levels retained significant association
with impaired penile blood flow [67]. In a longitudinal study
on a fraction of the above cohort, high triglyceride levels
were also able to predict MACE [67]. Finally, in a study on
patients with diabetes mellitus, HDL-C had a significant cor-
relation with number of erectile episodes during the night, as
documented by nocturnal penile tumescence studies such as
Rigiscan [68]. A causal relationship between high lipids and
ED is supported by intervention studies. Two meta-analyses
investigating the effect of treating dyslipidemia on erectile
function suggest that statin therapy is associated with a clini-
cally meaningful increase by 3.3 points on the IIEF erectile
function domain (IIEF-EFD) score [69] and that the addition
of statins to sildenafil improves the response to sildenafil
itself [70].

Remarks ED is now considered a harbinger of MACE and
it is now included in the algorithms of risk prediction of
CV events [70]. Considering that lipid-lowering medications
can substantially decrease CV risk and even ameliorate ED
[69, 70], it is imperative for clinicians dealing with ED to
obtain a full lipid profile in any ED patients and to treat any
dyslipidemia accordingly.

Gout

The association between gout, the most common crystal
arthropathy, and sexual dysfunction has often been investi-
gated by studies in recent decades. Awareness of this associ-
ation is frequently lacking and the pathogenetic mechanisms
have only partially been identified.

Evidence

A recent meta-analysis [71] evaluating the risk of ED in
subjects with gout indicates an overall statistically signifi-
cant increased risk of ED in subjects with gout (RR=1.2;
95%CI=1.1-1.31). A subgroup analysis indicates that this
increased risk was apparent only in longitudinal cohort stud-
ies (n=5, RR=1.22; 95%CI=1.12-1.32) but not in the
three cross-sectional studies investigated. Similar results
were derived from a previous meta-analysis involving
a lower number of studies [72]. In one of the aforemen-
tioned longitudinal studies conducted in Taiwan, it was also
observed that in subjects with gout and without comorbidi-
ties treated for more than three months with urate-lowering
agents, the risk of developing ED was similar to that of a
control cohort without gout [73].

Remarks Having gout there is a 20% increased risk of devel-
oping ED, even after adjusting for possible confounders,
including comorbidities. Considering that hyperuricemia is
the underlying condition favoring gout development and that
hyperuricemia is associated with endothelial dysfunction
and CVD [74], it is obvious that known or even unknown
comorbidities might favor ED development [75]. Finally, the
couple, being in a stable relationship, may have a positive
“anti-inflammatory” role in modifying incorrect lifestyles
leading to gout and to other metabolic risk factors produc-
ing ED [76].

Hormonal disorders

Recommendation #9. We recommend investigating sexual
function in male patients with low testosterone. (10Q(D).

Recommendation #10. We suggest considering the inves-
tigation of sexual function in other endocrine conditions
such as thyroid, adrenal and pituitary diseases (2 D00O0).

Evidence

The importance of T for the maintenance of normal sexual
function is well established, and reduced serum total 7 levels
(T < 12 nmol/L) represent a clear risk factor for ED; moreo-
ver, in men with normal serum total T levels, calculated
free T (cFT) correlates with the severity of ED [77-79].
Data from the EMAS study clearly outlined that total T is
positively associated with overall sexual function, and that
cFT is associated with ED and masturbation frequency [80].
Moreover, patients with low cFT, even in the presence of
normal serum total T levels, reported an impairment in erec-
tile function, orgasmic function and sexual functioning as
evaluated with IIEF-15, compared to men with normal total
T and cFT [81]. Similar results have been reported in men
consulting for sexual dysfunction [82].

Hyperprolactinemia may represent a rare risk fac-
tor of ED [83, 84]. Severe hyperprolactinemia (prolactin,
PRL > 35 ng/ml) is associated with ED mainly through an
indirect mechanism that depends on the reduction of T levels
[83, 84]. In addition, PRL might have a deleterious effect
on erection acting at a central level through a modulation
of dopaminergic neuron activity within the hypothalamus
[83, 84]. From preclinical studies in rats, PRL can have a
negative action on male sexuality acting also on the molecu-
lar machinery leading to penile erection [83, 84]. Accord-
ingly, RCTs show that ED induced by hyperprolactinemia in
patients with prolactinomas does not regress with T replace-
ment therapy (TRT) alone, supporting a direct role of PRL
itself and/or its central regulator dopamine, as an independ-
ent risk factor for ED [85, 86].

Thyroid diseases are frequent medical conditions often
associated with male sexual dysfunction [84, 87-89]. Some
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evidence, however, has suggested that ED is mainly related
to hyperthyroidism, whereas the association with hypo-
thyroidism is less clear [90]. Accordingly, the normaliza-
tion of thyroid hormones is associated with a significant
improvement of erectile function, whose underlying mech-
anisms seem to depend on an impairment of nitric oxide
(NO)—cyclic guanosine-monophosphate (cGMP)-dependent
relaxation of corpora cavernosa [84].

In men with autoimmune Addison’s disease, corticoid
deficiency is positively associated with ED, and erectile
function is restored in the recovery phase of the disease [84].
In Cushing’s syndrome, sexual dysfunctions are frequent,
including ED, linked both to a hypogonadism induced by
excess glucocorticoids and to a direct effect of testicular and
endothelial damage induced by excess glucocorticoids [84,
91], as well, very likely, to the body modifications impact-
ing self-esteem.

Remarks Whereas the association between low T and ED is
well documented, the role played by other hormones in regu-
lating male sexual function is still limited and more studies
are advisable to better understand this aspect.

Neurological disorders

Recommendation #11. We suggest investigating erectile
function in all patients with central and peripheral neuro-
logical diseases potentially affecting male sexual response

(2 9000,).

Evidence

Several central and peripheral neurological diseases have
been associated with an increased risk of ED. Spinal cord
injury, often a consequence of crashes or falls, are frequently
characterized by some type of erection difficulty (i.e., cen-
tral or psychogenic or reflexive), depending on the level of
spinal damage. However, erectile responses often are not
sufficiently predictable, rigid, or long-lasting enough for
satisfactory sexual intercourse [92].

Dopamine pathway is crucial for the central regulation
of male sexual function. Hence, although hypersexuality is
rarely reported in untreated Parkinson’s disease, the presence
of sexual dysfunctions, including reduced libido and ED, are
quite common in these patients [93]. Other central neuro-
logical diseases frequently associated with an increased risk
of ED are multiple system atrophy [94], multiple sclerosis
[95] and epilepsy [96]. Finally, peripheral nervous system
disorders, especially those involving the autonomic nervous
system, can cause ED as well as ejaculatory problems, the
severity of which depends upon the degree of involvement
of the innervation of genital organs [97].
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Urological disorders
Lower urinary tract symptoms

Recommendation #12. We recommend screening patients
with erectile dysfunction with the International Prostatic
Symptom Score and patients with benign prostate obstruc-
tion with the International Index of Erectile Function (1

2PD0).

Evidence

ED is a risk factor for Lower Urinary Tract Symptoms
(LUTS) and vice versa. Hence, the two conditions are often
associated, most probably because they share common
pathogenetic mechanisms. In a sample of 1410 United States
(US) men aged 18 to 59 years, a threefold increased risk of
having ED in subjects with LUTS was first described [98].
Later on, similar figures were confirmed in European [19]
and Asian cohorts ([99], (see for review [100]). It is reason-
able to conceive that ED and benign prostate obstruction
(BPO)/LUTS are associated because they share similar risk
factors, including metabolic disorders and hormonal imbal-
ances [100, 101]. Possible shared pathogenetic mechanisms
include: alteration of the NO-cGMP pathway, enhancement
of RhoA-Rho-kinase (ROCK) signaling, autonomic hyper-
activity and pelvic atherosclerosis [102].

Remarks Considering the common association between
BPO/LUTS and ED, it is interesting to understand whether
or not treating one condition improves the other one. How-
ever, the impact of intervention studies in any of the two
conditions, to determine the effects on the other one, is
difficult to evaluate because medical treatments for LUTS
can improve or deteriorate ED and vice versa. For example,
PDES5i can improve LUTS [103] and 5a reductase inhibitors,
used for LUTS management, can cause ED [104]. Lessons
from non-medical interventions are therefore interesting.
Some surgical interventions on BPO can indeed improve
IIEF scores, although their effects are based more on the
improvement in quality of life than on altering the molecular
mechanism underlying ED [105]. Hence, as stated before,
it is conceivable that the two conditions are associated
because they share common pathogenetic mechanisms and
not because of a causal relationship [102].

Chronic prostatitis/chronic pelvic pain syndrome
(CP/CPPS)

Recommendation #13. We suggest investigating erectile dys-
function in all patients with CP/CPPS (2 @@00).
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Evidence

CP/CPPS is a very common urologic problem with a tremen-
dous negative impact on patient quality of life [106, 107].
A recent meta-analysis including 24 studies and 11,189
men reported a prevalence of ED up to 33% [106]. Specific
underlying mechanisms have not been completely clarified
but vascular, endocrine, neurological and psychological fac-
tors have been considered [106].

Peyronie’s disease (PD)

Recommendation #14. We suggest ruling out erectile dys-
function in all patients with Peyronie’s disease (2 @000).

Evidence

It was often postulated that a sexual trauma, due to an inap-
propriate erection for sexual penetration, might have an
important role in PD pathogenesis, causing fibrin accumula-
tion in the penile tunica albuginea and an inflammatory reac-
tion, finally leading to a discrete penile fibrosis and plaque
formation [108]. In ED subjects, the prevalence of PD was
estimated around 10%, which is not so different from that
described in the general population [108]. Hence, having
ED does not apparently increase the risk of PD, although PD
is often associated with an impaired erection due to either
mechanical or psychological issues [108]. Animal and cel-
lular models have indicated that activating the NO pathway
can ameliorate fibrosis and isolated clinical studies have
shown that a daily, low-dose tadalafil administration can
ameliorate scar formation in the initial phase of the disease
[35].

Toxicological and iatrogenic risk factors
Substances/drugs abuse

Recommendation #15. We recommend considering the use
of psychotropic drugs (e.g.: opioid, amphetamine, metham-
phetamine, and, with some extent, cannabis) as a possible
risk factor for erectile dysfunction (10@P00).

Recommendation #16. We suggest specifically investi-
gating the presence of long-term use of illicit psychotropic
drugs in patients with inadequate response to treatment of
erectile dysfunction (20000).

Evidence and remarks

ED is demonstrated to be associated with the use of opi-
oids [109], amphetamine[110], methamphetamine [111],
and cannabis [112]. However, the association between ED
and substance use disorder (SUD) is not solid, due to the

lack of robust studies. Therefore, it is necessary to replicate
the current findings and broaden the current evidence for
such an association. Due to the nature of SUD (often undis-
closed and sometimes hidden for several years), the type of
assessment of ED (based almost exclusively on patient- and
couple-reported experience), and the poor quality of the
available studies, it cannot be excluded that real rates of ED
associated with the use of illicit drugs may be higher than
those found in the current scientific literature. Finally, in
patients with ED presenting with a “resistant-to-treatment”
condition to conventional therapy for ED, the presence of
SUD, or withdrawal after acute or chronic use of any addic-
tive substance, should be considered.

latrogenic medical

Recommendation #17. All patients treated with anti-andro-
genic drugs must be informed about possible negative effects
on erectile function (Good clinical Practice).

Recommendation #18. We recommend investigating erec-
tile function in all men treated with most antidepressants or
antipsychotic medications (10000 ).

Recommendation #19. We suggest investigating sexual
function in young patients with a history of previous treat-
ment with drugs affecting the serotoninergic pathway or the
conversion of testosterone to dihydrotestosterone (20000).

Recommendation #20. We suggest against using beta-
blockers as a first-line therapy in patients with de-novo
diagnosed arterial hypertension, if no specific cardiological
indications are present (2000).

Evidence

As reported above, T is the key regulator of male sexual
response. Hence, the occurrence of ED in men treated
with drugs with anti-androgenic effects is not surprising.
Accordingly, a recent meta-analysis of the available studies
documented that androgen deprivation therapy in patients
with prostate cancer resulted in a 5- to sixfold increased
risk of reduced libido and in a threefold increased risk of
ED [113, 114]. Similar observations can be drawn when
5-alpha reductase inhibitors (5-ARIs) are considered, in fact
they were associated with an up to 70% increased risk of
ED [104].

Since the mechanism of action of several antipsychotic
or antidepressant medications is based on the modulation
of serotonergic (increasing) and dopaminergic (decreasing)
transmission, the use of these drugs is frequently associ-
ated with the development of ED or with male sexual func-
tion impairment [115]. Among anti-psychotics, quetiapine,
ziprasidone, perphenazine, aripiprazole and brexpipra-
zole (with the last two associated with the lowest impact
on sexual life) have been related to lower rates of sexual
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dysfunction (16-27%), when compared to olanzapine, risp-
eridone, haloperidol, and clozapine (40-60%), probably as
a consequence of their lower effect on PRL increase [116].
Among antidepressants, bupropion, a norepinephrine and
dopamine reuptake inhibitor, has shown limited or no influ-
ence on sexual dysfunction, both when depressed popula-
tion and healthy volunteers were considered [115]. Similarly,
antidepressants with a mixed (serotonergic and norepineph-
rine/ dopamine) mechanism of action were associated with
lower sexual side effects when compared to pure serotonin-
reuptake inhibitors (SSRI) [117]. Among pure SSRI, vor-
tioxetine is a serotonin transporter blocker also interacting
with several serotoninergic receptors (antagonist for the
5-HT3 and 5-HT7 receptors, partial agonist for 5-HT1B,
and agonist for 5-HT1A). Due to these peculiar properties,
vortioxetine has shown lower sexual side effects when com-
pared to other SSRIs [115, 118].

Persistent sexual dysfunction after discontinuation of
SSRIs, 5-ARIs, and isotretinoin has been reported and
named post-SSRI sexual dysfunction (PSSD), post-finas-
teride syndrome (PFS), and post-retinoid sexual dysfunction
(PRSD), with anhedonia, pathognomonic sexual anesthesia
and ED as frequent but not unique symptoms referred by the
patients. These syndromes, which appear more common in
young males, despite a lack of specific treatment, deserve
careful sexological, medical, and psychiatric attention [119].

Several anti-hypertensive medications have been
often inappropriately associated with ED. Among them,
B-blockers and thiazide diuretics were those with the high-
est incidence of ED [37]. However, it should be emphasized
that the vast majority of the reports come from observational
and uncontrolled trials limiting the evidence. Recently, it
has been performed a network meta-analysis exploring the
role of angiotensin-converting enzyme inhibitors, angioten-
sin receptor blockers, p-blockers, calcium channel blockers,
and thiazide diuretics on erectile function when compared
to each other and to placebo [37]. By including 25 stud-
ies and 7784 patients, it has been reported no significant
differences in erectile function among the aforementioned
anti-hypertensive classes in pairwise comparisons. Similar
data were derived when placebo RCTs were considered. In
addition, when different classes of B-blockers were analyzed,
nebivolol resulted in less significant effects on erectile func-
tion when compared to non-vasodilatory B-blockers but not
when placebo was considered [37]. In line with these data,
almost 20 years ago, Silvestri et al., [120], in a well-designed
RCT, documented that the negative effects related to the use
of f-blockers on erectile function are strongly influenced by
the knowledge and prejudice about their related side effects
commonly called “nocebo effects”.

Remarks As reported above, a recent meta-analysis of the
available RCTs did not confirm the frequently reported
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increased risk of ED related to the use of f-blockers. How-
ever, it is important to recognize that the quality of the avail-
able evidence is limited, and the same authors recognized
that the risk of bias was high or at least concerning in the
majority of studies included in their analysis [37]. Hence,
it is our opinion that B-blockers should not be used as a
first-line therapy especially in young de novo subjects with
arterial hypertension and low CV risk.

latrogenic surgical

Recommendation #21. We recommend investigating sexual
function in all patients treated with pelvic surgery for malig-

nancies (10000 ).
Evidence and remarks

ED is a frequent complication of pelvic surgery performed
for the treatment of several malignancies. Both neurological
and vascular problems have been suggested to play a patho-
genetic role. Radical prostatectomy for prostate cancer is one
the most common causes of surgical iatrogenic ED with an
estimated prevalence at 12 and 24 months ranging from 54
to 90% and 63% to 94%, respectively [121, 122]. Similarly,
a high frequency of ED has been reported in subjects treated
for bladder and colorectal cancers [123, 124]. The use of
nerve-sparing techniques and robotic surgery can improve
surgery outcomes by reducing its complication, including
sexual problems [125-127]. Conversely ED is generally
transitory and affects about 25% of patients treated with ret-
roperitoneal lymph node dissection for testis cancer [128].
Much evidence suggests that an early approach to ED after
pelvic surgery can improve long-term outcomes. However,
so far, no specific medical, mechanical, physical or mixed
approach has clearly documented an advantage over the oth-
ers [102].

Psychiatric, psychological and relational risk factors
Psychiatric disorders

Recommendation #22. We recommend considering psychi-
atric disorders (such as schizophrenia, bipolar disorders,
post-traumatic stress disorder) as risk factors for erectile
dysfunction (10000).

Recommendation #23. We recommend considering anxi-
ety and depression as independent predictors of erectile dys-
function and its severity. (10000).

Evidence

Both generalized or constitutive and reactive anxiety and
depression are highly prevalent in patients with ED [129,
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130]. This association is of particular relevance especially in
young men, in whom anxiety and depression are among the
main risk factors for ED [131-133]. The greater the severity
of ED, the greater the prevalence and severity of anxiety and
depression. This relationship does not demonstrate which
condition plays the causative reciprocal role. In men with
diabetes and depression, a significantly higher prevalence of
ED is observed [60, 134], with depressive symptoms show-
ing an independent and positive association with the severity
of ED [135]. Moreover, it has been demonstrated that young
people in the early stages of psychosis have higher rates of
ED [136] and that men suffering from bipolar disorder and
post-traumatic stress disorder may also have a higher risk of
ED [137, 138], not associated with the use of psychotropic
medications.

Remarks The use of screening tools for erectile function
in men affected by psychiatric disorders, particularly those
young people with early-stage psychosis, can improve the
detection of ED [139]. The great occurrence of anxiety and
depression among patients with ED needs an early diagnosis
and adequate treatment of these psychopathological condi-
tions, especially among younger patients with ED, patients
with a longer duration of ED, and patients with ED associ-
ated with comorbid chronic medical disorders. Finally, in
the treatment of anxiety or depressive disorders, the choice
of psychotropic drugs with a lower risk of worsening ED is
strongly advocated (see above).

Intrapsychic and relational risk factors

Recommendation #24. We recommend considering intrapsy-
chic factors as major risk factors for developing and main-
taining erectile dysfunction (1 @P00).

Recommendation #25. We recommend considering rela-
tional and marital factors as major risk factors for develop-
ing and maintaining erectile dysfunction (1 @@00).

Recommendation #26. We recommend considering non-
organic and organic risk factors always jointly and in their
entirety (Good Clinical Practice).

Evidence

A number of intrapsychic and relational factors have been
consistently related to ED [129, 140-142]. Interestingly,
many of them can promote ED, acting as non-organic risk
factors, or they can be a consequence of the ED, playing a
role in maintaining and amplifying the sexual dysfunction.
In many cases, there are no diagnostic instruments to ascer-
tain if a given psychological symptom is causing or is caused
(by) the ED. This admission of impotence in determining
the causal relationship must not prevent the clinician from
exploring the psycho-relational aspects in all cases of ED.

The main psychological factors are i) personality [143]; ii)
depression and other mood disturbances [130], iii) anxiety
(particularly performance anxiety) [144], and iv) relation-
ship factors [142].

Sexual risk factors
Hypoactive sexual desire

Recommendation #27. We recommend investigating sexual
desire in subjects with erectile dysfunction, because the two
conditions are often comorbid (1 ?00O0).

Evidence

Reduced libido was comorbid with ED in almost 40% of
cases, as derived from a large series (n=3714) of patients
complaining of sexual dysfunctions studied at the University
of Florence [145]. Interestingly, a latter survey indicated that
having any form of libido reduction (n=1341), i.e. with or
without hypogonadism or psychiatric derangements, is asso-
ciated with a 2—threefold increased risk of having severe ED
[145]. However, treating ED with PDESi is not associated
with a significant improvement in sexual desire, not only in
the male patient, but also in the female partner [146, 147].
No information is available on the effect of treating low
libido on erectile function, most probably because specific
medications for the treatment of low desire are not available
[148].

Remarks The items concerning sexual desire in several
questionnaires have not yet been validated to explore low
libido [149]. The population included in the trials were, in
fact, not affected by low desire.

Premature ejaculation

Recommendation #28. We suggest, in patients with loss of
control of erection and ejaculation, addressing the erectile
function before any therapeutical attempt to improve the
ejaculatory control (2 DODO).

Evidence

Both in clinical trials and in common clinical experience,
the comorbidity between ED and premature ejaculation
(PE) could be found in up to 50% of the patients with an
ejaculatory dysfunction [150—-154]. This is due to several
pathophysiological reasons. In particular, as previously pos-
tulated by Jannini and coworkers [152], Corona et al. [155]
demonstrated in a recent meta-analysis that the presence of
PE is associated with a significant increase in ED risk (OR:
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3.68 [2.61;5.18]; P<0.0001) and that patients with PE have
lower IIEF-5 scores when compared to those without PE.

Remarks 1t seems mandatory to check for the recently pos-
tulated Loss of Control of Erection and Ejaculation (LCEE)
in all patients with sexual dysfunction and in particular for
those referred with PE, where the ED could be hidden and
non-evident to the patient himself [150]. Use of psychom-
etry, careful clinical history and discussing the issue with the
partner may help with this complex diagnosis, addressing
the management which should always start with the treat-
ment of ED or subclinical ED (SED; see below) [156-159].

Partner sexual disorders and “couplepause”

Recommendation #29. We recommend considering the part-
ner and her/his sexual dysfunctions as direct or indirect risk
factors for erectile dysfunction (Good Clinical Practice).

Evidence

While it is well known that ED could be due to the rela-
tional risk factors mentioned above, scientific literature
stressed with lower impact that the presence of a sexual
dysfunction in the partner could amplify that of the patient.
A typical mechanism has been described for the couplep-
ause, where menopause and andrological problems, such as
late onset hypogonadism (erroneously called andropause)
can affect the sexual health of both the patient and partner
[160]. Another representation is anorgasmia [161], severe
dyspareunia or vaginismus [162], where impossible penetra-
tion frequently reduces the patient’s self-esteem and self-
confidence in his ability to obtain and maintain an erection.
Similarly, it may also occur for impairments in the sexual
desire [148, 163].

Remarks A deep sexual diagnostic of the partner is highly
advised, also by using dedicated psychometric tools [164].
We advocate for a new diagnostic (and therapeutic) para-
digm that addresses the sexual health of the couple as a
whole rather than treating the individual patient in isolation.

Sexual orientation

Recommendation #30. We suggest non-judgmentally explor-
ing patients’ sexual orientation (and gender identity) and
personal perceived attitudes towards it when managing their
erectile dysfunction (2 @D00).

Evidence

It has been evidenced in non-heterosexual couples, that, in
the same manner as for heterosexual couples, ED negatively
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impacts relationship quality. Furthermore, meta-analyzing
available data, Barbonetti et al. [165] found that non-heter-
osexual orientation is associated with 1.5-fold higher odds
of reporting ED (OR =1.49, 95% CI=1.03-2.16; p=0.04).
Further research is needed in this field which still appears to
be, unfortunately, in its infancy.

Remarks Minority stress is an important risk factor for sex-
ual problems in non-heterosexual cisgender men [166, 167].
Since internalized homophobia predicts poorer sexual qual-
ity of life in non-heterosexual men, [168, 169] this aspect
should be carefully evaluated in the management of ED in
patients with a non-heterosexual orientation.

Infertility

Recommendation #31. We suggest investigating the presence
of erectile dysfunction in the work up of couple infertility,
particularly when undergoing assisted reproduction tech-
niques (Good Clinical Practice).

Evidence

The negative association between couple infertility and ED
is well known [170, 171]. Among men of infertile couples,
sexual dysfunctions including hypoactive sexual desire, ejac-
ulation disorders and ED are frequent, ranging from 6.7 to
75% [170, 172]. ED rarely directly impairs male fertility, as
in the case of absent or insufficient erection for penetration,
leading to a reduced frequency of sexual intercourse [170].
In any case, the prevalence of ED is about one in six infertile
men [170]. Moreover, it has been found that the prevalence
of ED increases as a function of severity of semen quality
impairment [173], and a survey of SIAMS reported ED in
56.2% of men undergoing assisted reproduction techniques
(ART) [174]. The relationship between male infertility and
ED, particularly in men undergoing a complex diagnostic-
therapeutic reproductive work-up, can be explained by the
high psychological stress and the particular nature of the
reproductive dysfunction, the characteristics of the diag-
nostic efforts and of the therapies [175]. Therefore, in the
work-up of couple infertility, and particularly when under-
going ART, it might be useful to investigate the presence
of ED and, in the event of a prevalent non-organic etiology,
offer psychological counseling to improve the psychologi-
cal health status and potentially the erectile function [102,
170]. For all these reasons, the Inferto-Sex Syndrome (ISS)
has been recently defined as the sexual dysfunction in fertil-
ity care settings and during assisted reproduction when the
infertility (and its diagnosis and therapy) produces sexual
dysfunction and the latter is causing the former [176].
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Remarks Only few studies investigated ED in infertile cou-
ples using validated tools [170]. In any case, infertility and
its management are associated in men (and couples) with
high psychological stress burdens, which, in turn, causes
or predisposes them to ED [177, 178]. However, besides
psychological stress, ED could also be a marker of hypo-
gonadism and poor general health of infertile men [179].

Diagnosis

The aim of the diagnosis of ED is to (i) identify the sever-
ity of the symptom (subclinical, mild, moderate, severe),
(i) identify the comorbidity with other sexual dysfunctions
(e.g. hypoactive sexual disorder, ejaculatory disturbances),
(i) find as many risk factors as possible ascertaining their
impact on the single case of ED. Hence, the diagnosis is
never aiming to exclude etiologies, but, on the contrary, to
include the risk factors resulting from careful general and
sexual anamnesis, focused physical examination, psycho-
metric, laboratory, and instrumental tools evaluating their
“specific weight” in the pathogenesis and care of ED.

Psychogenic vs. organic diagnosis of erectile
dysfunction

Recommendation #32. We recommend against the use of
the redundant and stigmatizing term «psychogenic» for
patients with non-organic, or idiopathic, erectile dysfunc-
tion. (Expert opinion).

Recommendation #33. We recommend against the “exclu-
sion diagnosis”, as it is not evidence based, of erectile dys-
function. (Good clinical practice).

Evidence

The term “psychogenic”- although still largely used in sci-
entific literature, in textbooks and even in the guidelines—
is overtly wrong for the reasons listed in the Table 2 [180].
When the full diagnostic effort does not produce evidence
of organic risk factors, the term “non-organic” is strongly

recommended instead of the obsolete and fallacious “psy-
chogenic”. Finally, note that the assumption that a gradual
onset is typical of a physical cause, while a sudden onset
demonstrates a psychogenic cause [181] is not only non-
evidence based but also the source, without more robust
evidence, of diagnostic and therapeutical mistakes.

Similarly, a number of texts suggest that when a phy-
sician has performed the major, if not all, instrumental
diagnostic tools, she/he is authorized to diagnose a psy-
chogenic ED (exclusion diagnosis) [182]. This illogical,
non-evidence-based idea, quite unusual in other medical
fields, harbors from Masters & Johnson, who claimed
a>90% of psychogenic ED, in a time where radioimmu-
noassay of hormones and vascular diagnosis by Doppler,
just to mention some tools, were unknown [183]. Until
robust and validated evidence is provided that all possible
organic causes have been explored with all the possible
diagnostic tools in a single patient—which is, by defini-
tion, impossible in medicine—the exclusion diagnosis is
to be considered nonsense.

Remarks A possible reason for the popularity of both the use
of psychogenic and of the exclusion diagnosis, with the two
mistakes strictly correlated, can be found in (i) the simplicity
and the apparently easiness of the concepts, unfortunately
widespread also among patients: “if the doctor does not find
a physical cause, it must be in the brain”; (ii) the argumen-
tum ab auctoritate (from Latin: argument from authority,
where the opinion of an authority, such as Aristotle or, in
our case, Masters & Johnson, is used as evidence to sup-
port an argument) [184]; (iii) the lack of education in sexual
medicine and in psycho-sexology [185]; iv) the reciprocal
advantages of some physicians and some psychologists to
have medical or psychological patients in their offices.

Diagnosis of subclinical erectile dysfunction

Recommendation #34. We suggest considering subclinical
erectile dysfunction as a taxonomic entity deserving clini-
cal attention (Expert Opinion).

Table 2 Reasons to avoid the
term “psychogenic ED”

1. Because virtually all sexual dysfunctions produce a psychological and/or relational derangement. Hence

all EDs are, with some extents, psychogenic

2. Because tools to demonstrated that a particular ED is only generated by the mind (which is the meaning
of the term “psycho-genic”) do not exist

3. Because it is based on an obsolete view of mind-body distinctions

4. Because it disregards knowledge of the neurobiology of “psychological” disorders

5. Because it disregards the fundamental meaning of “psychosomatic”

6. Because ED cannot be diagnosed by exclusion

7. Because ED is not “all in the mind”, but also in vessels, nerves, and hormones

8. Because it adds a negative stigma of mental disorder
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Evidence

Some of the sexual dysfunctions, such as ED [8] and PE
[159, 186], are defined based on evidence. Some others are
not (yet), such as hypoactive sexual desire disorder, delayed
ejaculation and anorgasmia. Although largely present in
medicine, the term subclinical has only recently been con-
sidered, as in the case of “Subclinical ED” (SED) [187],
the pathological burden of men not affected by “clinical”
ED [8] but experiencing a capricious and moody lack of
erection or reduction of penile hardness. SED, as defined by
strict major and minor criteria, has been recently observed in
4.4% of 11,200 patients attending an outpatient andrological
center [188].

Remarks Organic and psychological risk factors could both
be present in this borderline condition, which is character-
ized by a psychosomatic-somatopsychic loop possibly lead-
ing, if untreated, to overt ED.

Self-reported questionnaires and structured
interviews

Recommendation #35. We suggest using validated question-
naires and structured interviews to support medical and
sexological history during erectile dysfunction assessment
and/or follow up (200 00).

Evidence

An accurate and detailed medical and sexological history
represent crucial steps in the assessment of any patient and
in particular for those seeking medical care for ED. In the
latter case, cultural attitudes and social norms often restrain
patients from consulting their physicians, thus delaying
the diagnosis and understanding of the specific underlying
factors [189]. When patients eventually consult, negative
feelings such as anxiety and guiltiness can severely ham-
per the patient-physician relationship, preventing effective
communication and empathy. Hence, validated and stand-
ardized case history tools, such as structured interviews and
self-reported questionnaires, can allow clinicians to better
investigate sexual health and diseases in ED patients [149].
Several sexual inventories are available analyzing different
aspects of sexuality, such as erectile function, relationship
and marital issues, intrapsychic impact, or the quality of life
during the sexual symptoms and after recovery. The IIEF,
especially in its abridged 5- or 6-item version of the origi-
nal 15-item IIEF, is the most widely used tool to diagnose
the presence and severity of ED and determine the efficacy
of treatments in controlled clinical trials [149]. Conversely,
the Structured Interview on Erectile Dysfunction (SIEDY)
is the only validated structured interview which is able
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to simultaneously identify and quantify the pathogenetic
domains present in ED subjects (i.e., organic, marital and
intrapsychic) [129, 141, 142].

Remarks Although available sexual inventories can allow
the severity of sexual problems and specific underlying fac-
tors to be better investigated, demonstrating their utility in
different clinical settings, they cannot be used as an evalu-
ation in place of a full medical and sexual history, which
remains a crucial step in ED patient evaluation [131].

Physical examination

Recommendation #36. We recommend a focused genital-
urinary and physical examination including penis, testis,
and prostate evaluation, at least at the patient’s first visit,
in addition to the mandatory general physical examination

(10000).
Evidence

As reported above, a large body of evidence has documented
that ED can be considered as a first sign of forthcoming
CVD. [6]. Hence, an accurate general physical examination
is mandatory in all patients seeking medical care for ED
in order to rule out possible signs of CV problems such as
peripheral murmurs or reduced peripheral pulses. Waist cir-
cumference evaluation more than body mass index calcula-
tion can suggest, when elevated, the concomitant presence
of underlining metabolic problems [6]. Similarly, the palpa-
tion of an enlarged liver edge can underlie the presence of
non-alcoholic fatty liver disease (NAFLD), which is closely
associated with other metabolic problems, such as type 2
DM (T2DM), as well as with organic ED [190, 191]. Finally,
blood pressure measurement can reveal an undiagnosed arte-
rial hypertension.

Besides a general physical, a specific andrological evalu-
ation can obtain important information to support clinical
diagnosis during ED patient evaluation. The detection of
testicular and prostate mass necessitates ruling out the pos-
sible presence of cancers. On the other hand, the detection of
low testicular volume, along with a reduced prostate volume,
can support a diagnosis of male hypogonadism [54], which
is more frequently of primary origin when bilateral gyne-
comastia is present [192]. Penis evaluation can allow for
the discovery of concomitant penile abnormalities such as
congenital curvature, or penile plaques suggestive of PD In
addition, the presence of hypospadias can support the diag-
nosis of congenital hypogonadism, when associated with
other suggestive signs and symptoms (see above).

Remarks We highly recommend that each physician deal-
ing with patients seeking medical care for ED must perform



Journal of Endocrinological Investigation

an accurate general and andrological physical examination
since they can obtain important specific information guiding
and supporting the further diagnostic steps.

Metabolic and hormonal evaluation

Recommendation #37. We recommend routine laboratory
tests including: fasting glucose, glycated hemoglobin and
triglycerides and total and HDL cholesterol, in all patients
affected by erectile dysfunction (1 OQDPD).

Recommendation #38. We recommend routine hormonal
parameters including: luteinizing hormone, follicle-stim-
ulating hormone, total testosterone, sex hormone binding
globulin, and albumin (for calculated free testosterone deter-
mination) in all patients affected by ED (1 QD).

Recommendation #39. We suggest considering prolactin
and thyroid stimulation hormone evaluation in the presence
of other sexual comorbidities such as reduced sexual desire
or ejaculatory dysfunctions (2 90O0O).

Evidence

Considering the frequent association among ED, DM (often
undiagnosed) and CVD, all subjects complaining of ED
should be checked for fasting plasma glucose (FPG), gly-
cated hemoglobin (HbAlc), and lipid profile (LP) [102]. If
FPG is > 100 mg/dl, or HbAlc>42 mmol/mol, further eval-
uations should be performed according to current guidelines
(see https://snlg.iss.it/wp-content/uploads/2021/07/LG_379_
diabete_2.pdf). LP should include TC, HDL-C and triglyc-
eride plasma levels; LDL-C can be calculated by means of
the Friedewald formula. If LDL-cholesterol is > 130 mg/ dl,
or 100 mg/dl in high CV risk subjects, further evaluation
is needed (see below). Kidney and liver function tests and
other biochemical assessments should be performed only if
there are specific clinical indications.

T plays a crucial role in regulating male sexual function,
acting at central and peripheral levels [78, 193]. Hence, T
levels should be checked in all subjects with ED. Calcu-
lated free T (cfT) has been suggested as a better marker of
androgenization in patients with ED, considering that sex
hormone binding globulin (SHBG) can profoundly influence
total T levels in some clinical conditions, particularly in the
presence of metabolic diseases [194]. Hence, the determina-
tion of SHBG is strongly suggested in all subjects in order
to cfT. Total T <12 nmo/L and fT <220 pmol/L should be
considered as a cut-off for defining hypogonadism [194].
In addition, the concomitant determination of luteinizing
hormone (LH) and follicular stimulating hormone (FSH)
can help to define the specific nature of the issue (primary
or secondary hypogonadism). Specific diagnostic work-up
and indications for management of hypogonadism have been
reported elsewhere [194]

Other hormonal evaluations including PRL and thyroid
stimulating hormone (TSH) should be performed only in the
presence of specific symptoms, i.e. hypoactive sexual desire
and ejaculatory dysfunction, since their association with ED
is more conflicting (see above).

Remarks We highly recommend that metabolic and T sam-
pling should be performed in a fasting condition, collected
in the early morning (between 8 and 11 AM) [54, 194-196].

Instrumental evaluation

Recommendation #40. We suggest performing Penile Color
Doppler Ultrasound, at least in flaccid condition, in all men
with erectile dysfunction (200@0).

Recommendation #4 1. We suggest performing Nocturnal
Penile Tumescence and Rigidity (NPTR) test or other instru-
mental examinations only in selected patients (20000).

Evidence

PCDU associated with an injection of a vasoactive drug
(dynamic PCDU) has been proposed, for a long time, as
an instrumental diagnostic tool for measuring penile blood
flow, and verifying penile vascular function, as well as penile
structural abnormalities [197]. Although different vasoactive
drugs have been used (or a combination of them), prosta-
glandin E1 (usually 10-20 pg) is the only one approved in
several countries, such as Italy. Vascular response can be
achieved between 5 and 30 min. The maximum response
is defined as a PSV value above 25-35 cm/s, while end-
diastolic velocity (EDV) value cut-off is <5 cm/s [197]. In
addition, penile tumescence and rigidity can be described
using objective parameters in a four-point scale: 1=no
response; 2 =rigidity, insufficient for intercourse (< 50%);
3 =rigidity, sufficient for intercourse (>50%); 4 = full erec-
tion (>90%), as previously described [198]. A large body
of evidence has documented that impaired dynamic PSV
after PGE1 stimulation can be considered a marker of sys-
temic vascular damage and an early sign of forthcoming
MACE [6]. Interestingly, the latter is particularly valid in
younger patients with unidentified CV risk factors, whereas
in older subjects the predicting role of PCDU is attenuated
by the presence of comorbidities [102, 199, 200]. Although
dynamic PCDU is widely employed as an initial diagnostic
tool during the work-up of ED, it is regarded as cumber-
some, time-consuming, and especially operator-dependent
[197]. Therefore, the use of penile PSV and penile accelera-
tion (FPA) evaluation in the flaccid (without PGE1 stimula-
tion) condition have been proposed as alternative predictive
parameters of CV risk [199, 200].

Nocturnal Penile Tumescence and Rigidity (NPTR,
Rigiscan) assesses the natural erection that happens during
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night sleeping and early awakening, because it is associ-
ated with the rapid eye movement pattern of sleep [201].
Normal values include at least one episode of rigidity >70%
lasting > 10 min at tip during 3 nights of evaluation [201].
Although it has historically been employed for diagnos-
ing the non-organic causes of ED, its contemporary use is
limited due to high cost and possible confounding factors,
including sleep quality and technical difficulties [201, 202].

The use of several other investigations — such as Neuro-
Physiological Testing (NPT), Dynamic Infusion Cavernos-
ometry and Cavernosography (DICC), Computed Tomogra-
phy Angiography (CTA), selective Penile Angiography (PA)
and Magnetic Resonance Arteriography (MRN) — is limited
to specific evaluations of ED [102]. In particular, while NPT
can be useful when suspecting a neurological cause of ED,
DICC, CTA, PA and MRN can be used in the suspicion of
congenital or acquired vascular abnormalities, such as after
a trauma or before surgery [102].

Remarks The specific cut-off value for dynamic PSV at
PCDU able to identify patients at high risk for CVD is still
an object of intense debate. There is, however, an overall
agreement that dynamic PSV > 35 cm/sec can exclude a vas-
cular problem, whereas dynamic PSV <25 cm/sec is highly
suspected for a vascular insufficiency. There is a gray zone
between 25 and 35 cm/sec which identifies subjects at high
risk [102]. Although PSV <13 mc/sec [203] and accelera-
tion < 1.17 cm/sec? [199] evaluated in flaccid conditions
have been proposed as alternative parameters for the diagno-
sis of penile vascular flow impairment, their role in clinical
practice needs further validation.

Cardiological assessment

Recommendation #42. We suggest that coronary artery cal-
cium score (if permitted by local expertise and availability),
could be considered as a further diagnostic test in men with
calculated risks around decision thresholds (low-to-interme-
diate CVD risk profile), in order to relocate them to different
risk groups (20000).

Evidence

According to the IIT Princeton Consensus Panel, ED patients
can be classified as low-indeterminate or high CV risk
depending on the presence of associated CV risk factors
[204]. Further cardiological evaluation is required for sub-
jects classified in the indeterminate-risk before any further
therapeutic work-up [204]. It is the opinion of the present
Panel that SCORE-2 and SCORE-2 OP algorithms [39] rep-
resent the best instruments to stratify CV risk even in ED
subjects. Coronary artery calcium (CAC) scoring Coronary
Tomography scan has demonstrated clinical usefulness in
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the stratification of CV risk in addition to conventional CV
risk factors, and should be considered as a further diagnostic
test in men with calculated risks around decision thresholds
(low-to-intermediate CVD risk profile), in order to relocate
them to different risk groups also if not supported by evi-
dence [39]. However, its widespread use sh ould be care-
fully considered according to local expertise, availability,
and cost-effectiveness [39]. Exercise stress electrocardio-
gram (ECG) has an inferior diagnostic performance, when
compared to stress diagnostic imaging tests, and it presents
important limitations when obstructive CAD is present [40].
In addition, exercise stress ECG cannot be used as diagnos-
tic tool for CAD in subjects with ECG abnormalities that
prevent interpretation of the ST-segment changes during
stress (i.e. left bundle branch block (LBBB), paced rhythm,
Wolft-Parkinson-White syndrome, > 0.1 mV ST-segment
depression on resting ECG, or who are being treated with
digitalis) [40]. When CAC is not available, carotid ultra-
sound should be considered as an alternative diagnostic tool,
especially in the presence of plaque (i.e. focal wall thicken-
ing > 50% greater than the surrounding vessel wall, or as a
focal region with an intima-media thickness (IMT) measure-
ment > 1.5 mm that protrudes into the lumen) [39]. Finally,
available evidence suggests that PCDU parameters evaluated
either in flaccid or dynamic conditions can provide further
insights, especially in low-risk patients contributing to the
stratification of CV in ED patients [6].

Remarks Is important to recognize that when population-
based studies are considered, the majority of CV events
occur in subjects classified as at “lower-CV risk” [6, 205].
Hence, identifying new parameters contributing to this
“residual CV risk” represents a challenge for the near future.
It is the opinion of the present Panel that SCORE-2 and
SCORE-2 OP represent the best instruments to classify CV
risk even in ED subjects. The presence of arteriogenic ED as
detected by PCDU should be considered a further parameter
to be taken into account supporting a high CV risk pro-
file. Finally, it should be emphasized that, independently
of the calculated CV risk profile, lifestyle changes and the
optimization of associated morbidities represent the major
cornerstone for all people, as well as for those consulting
for ED. The therapeutical targets related to the concomitant
risk factors must be based on the CV risk stratification, as
more conservative thresholds are required in patients with
higher CV risk [39].

Psychological assessment
Recommendation #43. We suggest educational, psycho-

logical, psycho-sexological, and marital assessment in all
patients with ED (Good clinical practice).
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Evidence and remarks

A common mistake is to consider psychological assessment
only in selected patients, such as those with (apparently)
non-organic ED [180]. Considering that all sexual dysfunc-
tion, irrespectively of the cause, is bona fide to be considered
able to produce (as well to be produced by) a psychologi-
cal derangement with both intrapsychic and/or relational
components [140, 142, 206, 207], it is nonsense to limit the
psychological evaluation to selected patients. Despite the
advice of classical psycho-sexology to consider the couple
as the real patient in addressing sexual symptoms [183], less
logical evidence could support the universal need to involve
the partner(s) in the diagnosis and in the management of ED.
This is due to two reasons: (i) the single population is cur-
rently increasing in western societies. A couple-based sexol-
ogy may be inadequate; (if) several male patients (in the case
of ED, but also in other sexual dysfunctions) dislike sharing
with partners either the visit with the sexual physician or
psycho-sexologists as well as their therapeutical choices.

Psychiatric assessment

Recommendation #44. We recommend investigating anxi-
ety and depressive symptoms, through standardized self-
reported assessment, in men with erectile dysfunction, due
to high incidences of these disorders (1 ODDD).
Recommendation #45. We suggest using as screening
tools “General Anxiety Disorder-7” and “Patient Health
Questionnaire-9”, for anxiety and depression, respectively

(20000,).
Evidence

The use of self-reported scales can identify the presence of
anxiety or depressive disorders with a good level of reliabil-
ity. General Anxiety Disorder-7 (GAD-7) [208] and Patient
Health Questionnaire-9 (PHQ-9) [209], two of the most used
tests to measure, respectively, anxiety and depression symp-
tomatology, are appreciated because of their fast execution.
In men with ED, GAD-7 and PHQ-9 were useful in detect-
ing the presence of anxiety and depressive illness as well
[210]. Alternatively, the Middlesex Hospital Questionnaire
(MHQ) [211] has been successfully applied in a large series
of patients seeking medical care for ED [43, 132].

Remarks The use of self-reported assessment instruments
of anxiety and depression should be indicated at the first
clinical evaluation of patients with ED. Because of the high
comorbidity between anxiety and depression, instruments
covering both conditions should be proposed to patients with
ED. In a non-specialist context for mental health care, the
use of a reliable self-reported assessment for anxiety and

depression can identify those patients with ED to whom spe-
cific treatments for anxiety and depressive disorders should
be addressed along with following the evolution of these
illnesses.

Therapy
Etiological (or causal) therapies

All the therapies directly addressing the causes or that act as
risk factors of ED are to be considered etiological. Therapies
addressing lifestyle (diet, smoking cessation, physical activ-
ity, etc.), and hormonal therapies for endocrine diseases, are
to be considered typical etiological therapies. Etiological
therapies may be sufficient in curing ED or they may need
the support of a symptomatic therapy (see below) [156].

Diet

Recommendation #46. We recommend the assumption of
healthy diets to reduce the risk of ED (10(000).

Recommendation #47. We recommend the use of Mediter-
ranean dietary pattern to prevent the development or reduce
the progression of ED in men with diabetes, obesity or meta-
bolic syndrome (100D0).

Evidence

A dietary pattern which is high in fruit, vegetables, nuts, whole
grains, and fish but low in red and processed meat and refined
grains is more represented in subjects without ED [212]. There
is evidence from several cross-sectional studies that healthy
diets characterized by high content in vegetables, fruit, mono-
unsaturated fats and flavonoids are associated with a low
prevalence of ED in both general and clinical populations
[212, 213].Moreover, large prospective cohort studies found
an inverse association between Mediterranean diet or healthy
dietary patterns with a high content of flavonoid-rich food and
the incidence of ED [212, 213]. RCTs involving men with
obesity, metabolic syndrome or DM showed a favorable effect
of the Mediterranean dietary pattern on erectile function [212,
213]. In the first trial specifically designed to test the effects
of intensive lifestyle changes, including advice on Mediter-
ranean diet to obtain weight loss in 55 obese men with ED,
a significant improvement of IIEF score was observed after
2 years of significant weight loss, as compared with matched-
control obese with ED who received general information about
healthy food choices and exercise [214]. In another RCT [215],
men with metabolic syndrome and ED assigned to the Medi-
terranean diet improved their erectile function, measured by
an increase of IIEF-5 scores after 2 years. Additionally, more
men with ED at baseline regained erectile function compared
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with controls (37% vs 7%; p=0.015). In a secondary analysis
of the MEditerraneanDlet and Type 2 diAbetes (MEDITA)
trial, men with T2DM randomized to a Mediterranean diet
showed a 56%relative risk reduction in incident ED, a lesser
decrease in IIEF (1.22, p=0.024), and a modest albeit signifi-
cant improvement of weight, HbA lc, systolic blood pressure
and C-reactive protein, as compared with men assigned to a
low-fat diet [216].

Remarks The specific mechanism through which a Medi-
terranean diet can improve ED as compared to other weigh
loss regiments is not completely understood. The distinc-
tive characteristics of the Mediterranean diet are the large
consumption of plant-based food, with olive oil as the main
source of fat and low to moderate consumption of wine with
meals. In this scenario, working mechanisms by which a
Mediterranean diet can improve ED in men with metabolic
disorders include amelioration of endothelial dysfunction,
insulin-resistance, and the low-grade inflammatory state
associated with metabolic diseases [216]. Interestingly, an
anti-inflammatory state is also one of the main advantages
of a very-low calorie ketogenic diet [217]. Preliminary data
suggest positive outcomes on sexual function which should
be confirmed in larger studies [213].

Physical exercise

Recommendation #48. We recommend physical activity in
all subjects with ED particularly in overweight or obese
subjects. (10000).

Evidence and remarks

A sedentary lifestyle doubles the risk of having ED, whereas
physical activity (PA) has been identified as the strongest
lifestyle factor associated with improved erectile func-
tion [52]. Evidence suggests that the leading mechanisms
through which PA improves ED is weight loss and increased
endothelial nitric oxide production [52]. As shown in a RCT
[49] the implementation of PA in men with ED ameliorates
endothelial dysfunction and vascular inflammation, thus
resulting in a 4.0-point improvement of the IIEF-5 score.
PA should consist of at least 40 min of aerobic exercise of
moderate to vigorous intensity, 4 times per week, under
supervised training [102]. However, the specific compari-
sons among different PA regiments to improve ED are still
lacking.

Bariatric surgery

Recommendation #49. We suggest bariatric surgery to
decrease erectile dysfunction in morbidly obese men (2

2PDO).
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Evidence

Numerous strands of research have demonstrated that sur-
gery-induced weight loss is correlated with higher T levels
as compared to the increase obtained by lifestyle interven-
tions only, suggesting a potential therapeutic role of surgery
for the treatment of hypogonadism in obese males [218].
Otherwise, the effects of bariatric surgery on ED and fertility
are still controversial [56, 219-221]. A prospective cohort
study of 32 men undergoing Roux-en-Y gastric bypass
reported significant increases in total T, but non-significant
improvements in sexual functioning, four years post opera-
tion [222]. Moreover, several case reports demonstrated that
bariatric surgery may affect fertility [221]. In contrast, two
different systematic reviews and meta-analyses reported that
bariatric surgery led to a significant increase in IIEF-total
score and erectile function score, but did not improve orgas-
mic function [56, 223].

Smoking and drug cessation

Recommendation #50. We recommend quitting smoke as a
major therapeutical strategy to improve general and sexual
health and erectile function (1000D).

Recommendation #51. We recommend quitting abuse of
alcohol and illegal psychotropic substances as major thera-
peutical strategies to improve general and sexual health,
including erectile function (10000).

Recommendation #52. We suggest discussing with the
physician the prescription of drugs with the lowest impact
on sexual function (20000).

Evidence and remarks

Smoking tobacco has been robustly and definitively dem-
onstrated as a major cause of NCDs, but it is also nega-
tively associated with ED and impaired sperm parameters
[224]. The MMAS reported that cigarette smoking doubles
the risk of developing ED [225, 226], while a systematic
review shows a difference of 12.4% in the proportion of
smokers between ED men (40.1%) and the general popula-
tion (27.7%) [227]. Other meta-analyses support that current
smoking behavior is associated with ED in a dose-depend-
ent and duration manner and that the past use of cigarettes
increased the risk of ED when compared to never smok-
ing [228]. A number of patients addicted to tobacco smoke
appear unable to quit nicotine for a number of reasons. It
is matter of discussion whether electronic products, such
as electronic cigarettes (e-Cig) and heat-not-burn (HnB)
devices, may reduce the impact of tar on general health
[229]. In fact, the real impact of these devices on erectile
function remains to be empirically determined [230]. It is to
be noted that American cardiologists openly consider e-Cig
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and HnB devices as tools to reduce the CV risk in patients
refractory to the fundamental, healthy choice to definitively
quit smoking [229]. Robust evidence is needed to advise the
same in ED patients.

Finally, quitting the abuse of alcohol [231] and the use of
illegal psychotropic drugs [232], after a convenient period
of recovery, or shifting from legal drugs increasing the risk
of ED to similar medical treatments with a lower impact on
sexuality [233, 234], are to be expected as favoring the erec-
tile function and should precede or accompany any symp-
tomatic treatment.

Hypogonadism

Recommendation #53. We recommend treating hypogo-
nadal ED patients with testosterone, with the best results
obtained in patients with an overt hypogonadism (i.e. total

T< 8 nmol/L) (1 ODOA).

Evidence

As reported above, sexual dysfunction, including ED, is the
most genuine symptom of hypogonadism in middle aged
and older European men [235]. In virtually all the published
meta-analyses, TRT improved erectile function, although
with different effect size [236, 237]. In particular, in a meta-
analysis, with the main outcome measure the IIEF-EFD, T
demonstrated a 2-3 point IIEF-EFD increase [238]. This
effect was modulated positively by the severity of hypog-
onadism and negatively by the presence of comorbidities,
such as diabetes or obesity [238]. It is interesting to note that
this positive effect is definitively lower than the one obtained
with any PDES5i (at least 5 points [IEF-EFD).

Remarks The aforementioned, relatively mild, positive
effects of T on erectile function was not apparent in RCTs
enrolling eugonadal or mixed populations, suggesting that
this therapy is useful only in hypogonadal patients [193,
239]. The specific role of TRT in improving the responsive-
ness to PDESi in hypogonadal men is still conflicting and
must be confirmed in larger trials [237].

Other associated endocrine diseases

Recommendation #54. We recommend treating erectile
dysfunction in patients with severe hyperprolactinemia to
improve sexual desire, testosterone levels and erectile func-
tion (109PO0).

Recommendation #55. We suggest treating patients
with hypo-hyperthyroidism (200@00) or hypocortisolism
(20000) with their specific therapy to also improve erec-
tile function.

Evidence

Although hyperprolactinemia represents quite a rare cause
of ED, severe hyperprolactinemia (> 35 ng/ml) is quite often
associated with ED and reduced libido, independently from
the cause of the problem [84]. Conversely, the presence of
lower levels of PRL should be better investigated in order
to exclude functional forms, due to venipuncture effect or
false conditions, such as in the case of macroprolactinemia
[84]. When the problem is related to the concomitant use
of drugs increasing PRL levels, the condition can be man-
aged with the withdrawal of the responsible treatment, when
possible [240]. In all other cases, and especially for prolacti-
nomas, dopamine agonists (bromocriptine and cabergoline)
are the recommended choice. Cabergoline, considering its
longer half-life, represents a more manageable drug when
compared to bromocriptine, because it often results in better
outcomes considering either erectile or orgasmic function
[241]. Normalization of PRL levels is usually associated
with an improvement of sexual function and T levels. If T
levels are not normalized by dopamine agonists, T supple-
mentation could be added [84, 242].

As reported above, the role of other hormones in the regu-
lation of male sexual function is still conflicting. Limited
evidence indicates that normalization of thyroid hormones in
the presence of hypo- and, more frequently, hyperthyroidism
can result in the improvement of male sexual function and
ED [84, 87, 90]. Similarly, data have been reported after the
normalization of serum cortisol in subjects with Addison’s
disease [243].

Remarks ED has been also frequently reported as a possible
consequence of acromegaly and Cushing’s syndrome [91,
244]. However, in the latter cases, the problem seems to be
related to the vascular complications associated with growth
hormone or cortisol excess rather than to a direct effect of
the hormone imbalance.

Psychoanalysis

Recommendation #56. We suggest considering psychoanaly-
sis as a therapeutical option in selected patients in whom
other therapeutic approaches for erectile dysfunction have
failed (Expert opinion).

Evidence and remarks

Clinical trials implementing individual or group therapy
based on the psychoanalytical model for the treatment of
ED are lacking. In fact, evidence for the use of a psycho-
analytic approach in the treatment of ED is only supported
by anecdotal reports [245]. Sigmund Freud's psychoanaly-
sis has established numerous notions and hypotheses that
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are still relevant to contemporary sexual medicine. ED, or
“psychic impotence”, was explained by Freud as due to some
characteristics in the sexual partner because ED emerged in
men during intercourse with particular partners (situational
ED). Freud’s pioneering work has, however, progressively
revealed lacking practical relevance to treating ED. The only
exceptions are those clinical circumstances in which a psy-
choanalytic approach to analyze psychic conflicts, poten-
tially underlying ED, may be indicated for patients with an
ED “resistant-to-treatment” condition (i.e., unresponsive to
pharmacological treatments or behavioral sex therapy for
ED) [245]. It cannot be excluded, however, that neurotic
traits or personalities may obtain general psychological
advantages from psychoanalysis which may indirectly pro-
duce sexual benefits. Empirical studies are needed to con-
firm this hypothesis.

Symptomatic therapies

The symptomatic therapies of ED are those addressing the
symptom, i.e., the chronic (clinical) or partial (subclinical)
inability to obtain and/or maintain an erection, irrespectively
of the etiological or risk factor related to the sexual dysfunc-
tion. Note that, among a number of medical and surgical
therapies, cognitive-behavioral and sexual therapies are to
be considered symptomatic in nature. Typically, relapses
are not rare after withdrawal from all these therapies. How-
ever, if the symptomatic therapies are supported by coun-
seling and found successful and satisfactory by the patients
and their partners, the possibility of producing a “positive
memory” instead of a “prevision of failure” would increase
the likelihood of a full recovery and, in some patients, a
complete sexual rehabilitation.

Pharmacological therapies

Pharmacological therapies, such as Phosphodiesterase type
5 inhibitors (PDES5i), are to be considered the gold thera-
peutic standard after (which is the best choice) or together
(with a motivational aim) with the lifestyle changes affecting
erectile function. When the cause of ED is known, it appears
also clinically sound to prescribe PDE5i after failure of the
corresponding etiological treatment (e.g. hypogonadism).

Oral therapy

Recommendation #57. We recommend using short- or long-
acting PDESi as first-line therapy for the treatment of ED
(10000).

Recommendation #58. We suggest preferring short-acting
PDESi in patients with high CV risk (2 @000).
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Recommendation #59. We recommend preferring long-
acting PDESi in patients with LUTS (10000 ).

Recommendation #60. We suggest combination of chronic
and on demand PDEJSi in patients not responding to conven-
tional therapy (Expert Opinion).

Recommendation #61. We recommend against the use of
counterfeit PDE5i (Good clinical practice).

Recommendation #62. No sufficient evidence to recom-
mend nutritional supplements is currently available.

PDES5i evidence

PDES5i are a well-recognized first-line therapy for ED
patients. They increase NO signaling by inhibiting the degra-
dation of its downstream effector, cGMP, working as “inhib-
itors of inhibition”, i.e. the PDES, the enzyme providing the
breakdown of cGMP and thus blocking the smooth muscle
cell relaxation in the corpora cavernosa [246]. In the major-
ity of European markets, four different PDES5i are currently
available: sildenafil, tadalafil, vardenafil, and avanafil. These
molecules differ in their pharmacokinetic and pharmacody-
namics characteristics, as reported in Table 3. All molecules
show a rather rapid onset of action, in several cases within
30 min after oral administration [36, 102, 247]. Sildenafil,
vardenafil and avanafil have only a limited oral bioactivity
(about 40%, 10% and 15%, respectively) due to an important
pre-systemic metabolism through CYP3A4 and/or CYP3AS
pathways [36, 102, 247]. Tadalafil is the PDES5i with the
longest mean half-life (17.5 h), when compared to the oth-
ers, but with the longest time-to-onset, corresponding to the
longest T, (Table 3). A high-fat meal (about 910 kcal, 57%
of which from fat) can reduce the absorption of sildenafil
and vardenafil, possibly delaying the onset of action, but
has no effect on tadalafil pharmacokinetics (Table 3). All
products are available in tablet formulations. In addition,
sildenafil and vardenafil are also available in practical oro-
dispersible formulations [248]. Finally, more recently silde-
nafil oral film (ODF) has been marketed in several countries,
including Italy [249]. The ODF does not require either water
or swallowing, thus enhancing compliance [250]. In addition
to the benefit of all orodispersible formulations, in that they
reduce first-pass metabolism, an enhanced bioavailability
and a decreased incidence of side effects may also be pos-
sible [249]. Moreover, the ODF formulation respects the
need for privacy felt to be essential by several patients for a
perfect compliance with the ED oral treatments [251].

All PDES5i are metabolized mainly via the CYP3A4 path-
way (Table 3). Moreover, CYP2C9, CYP2C19 and CYP2D6
contribute to sildenafil and avanafil metabolism while
CYP2(9 is also involved in vardenafil metabolism [36, 102,
247]. Hence the concomitant use of drugs interfering with
the latter CYP metabolism should be adequately managed
(see supplementary Table 1). Similarly, the concomitant use
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Table 3 Pharmacokinetics of the different PDES5 inhibitors

Avanafil Sildenafil Vardenafil Tadalafil

Available doses (mg) 50,100, 200 25,50, 75, 100 5, 10, 20 5,10, 20
Available formulation FCT FCT, ODT, ODF FCT, ODT FCT
Pharmacokinetic proprieties

Oral bioavailability - 40% 15% 36%

tax, MINULES 3045 60 60 120

Duration of action (hours) 6 12 12 36

Cnax, ng/ml (fasting) 871 (100 mg) 327 20.9 (20 mg) 378 (20 mg)

Food effect (high-fat-meal) tonax, increased 1.25 h tnax, increased 1 h toax, inCreased 1 h No significant

t 1/2 (hours) 3-5 3-5 4 17.5

Renal excretion % 21% <1 1 <0.3

CYP isoenzymes

3A4 and minor contribu-
tion of 2C9

3A4 (79%), 2C9 (20%),
2C19 and 2D6 (<2%)

3A4 (major) 3AS and 3A4
2C9 (minor)

Effect on exposure/clearance, of

Age None Reduced clearance Reduced clearance Reduced clearance
Mild renal impairment None None None Increased exposure
Moderate renal impairment None None None Increased exposure
Severe renal impairment No data Increased exposure Increased exposure Increased exposure
Mild hepatic impairment None Increased exposure Increased exposure None
Moderate hepatic impairment Reduced exposure Increased exposure Increased exposure None

Severe hepatic impairment Not studied

Not studied

Not studied Limited data

FCT film coated tablet, ODT oral dispersible tablet, ODF oral dispersible film

Adapted

from  http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/002581/WC500145206.pdf;
http://www.ema.europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000202/WC500049830.pdf;
europa.eu/docs/en_GB/document_library/EPAR_-_Product_Information/human/000475/WC500039992.pdf;

http://www.ema.
http://www.ema.europa.eu/docs/

en_GB/document_library/EPAR_-_Product_Information/human/000436/WC500026318.pdf

of nitrates is contraindicated for all PDES5i and precaution
should be considered in patients taking alpha-blockers.

Moreover, it should be considered that a dosage adjust-
ment is required for sildenafil, vardenafil and tadalafil in
cases of severe renal impairment (estimated glomerular
filtration rate < 30 ml/min), whereas avanafil is contraindi-
cated, due to the lack of available studies. In addition, the
presence of a severe liver impairment (Child—Pugh class 3)
requires dose adjustment for sildenafil and vardenafil and
it is a contraindication for the use of avanafil. No dosage
modification is suggested for tadalafil [36, 102, 247].

The adverse events are limited and mainly related to the
interaction with other PDE isoforms (Table 4) [252-255].
Although one-to-one comparisons are lacking, a meta-anal-
ysis related to placebo-controlled RCTs, based on the use of
tablets, showed a similar clinical efficacy among all avail-
able PDES5i [256]. The same meta-analysis showed that the
lowest overall rate of all adverse events was reported with
avanafil [256]. CV safety of all PDES5i is high and possible
CV positive effects have even been documented with the
use of this family of drugs [102], with a PCDU measured
superiority of sildenafil at the highest doses [257]. However,

Table 4 Incidence of drug-related side effects as derived from the
first published paper dealing with them in the general population

Side effects (%)  Sildenafil Tadalafil Vardenafil ~ Avanafil
100 mg 20 mg 20 mg (244) 200 mg
(242) (243) (245)

Headache 12 21 21 9.3

Dyspepsia 5 17 6 0

Back pain - 9 - 0

Nasal congestion 2 5 17 1.9

Sinusitis - 0 5 3.7

Flushing 10 5 13 3.7

Visual distur- 4 0 - 0

bances
Myalgia - 5 - 0

in order to avoid negative outcomes with the use of concomi-
tant medication, in the presence of recurrence of an acute
event, short-acting PDES5i should be preferred in patients
with high CV risk [204]. On the other hand, it should be rec-
ognized that only a long-acting tadalafil has been approved
as daily therapy for the treatment of LUTS [102].
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Finally, PDES5i is the most counterfeited medication with
potentially large harmful effects on unaware consumers.
Patients, sexologists, pharmacists, physicians, and healthcare
authorities should collaborate to find educational strategies to
face this risky and widespread phenomenon [251]. Address-
ing this topic when counseling the patient with ED should be
considered of pivotal importance.

Remarks Despite their clinical efficacy and safety profile,
the PDES5i-associated dropout is still quite high, up to 50%
in one year [256]. A combination of wrong expectations,
incorrect information, presence of comorbidities, as well as
marital and intrapsychic factors can independently play a
role in the latter phenomenon [189, 258]. Hence, physicians
dealing with subjects seeking medical care for ED should be
aware that an adequately tailored therapy should be based on
adequate counseling, which is the cornerstone for the suc-
cess of any sexual treatment. Lifestyle modification and the
optimization of comorbidities must be part of the therapeutic
strategy. The presence of hypogonadism must be corrected
before a PDES5i prescription.

Combined therapy with other drugs, such as PGE1, vacuum
devices or low-intensity shockwave therapy, still represents a
challenge due to the lack of controlled studies. However, lim-
ited data suggest that the combination of tadalafil daily dosing
with a short-acting PDES5i can improve outcomes, without a
significant increase in side effects [259, 260]. Table 5 may
help in the choice of PDESi [156, 261-270]. Interestingly, a
recent perspective open-label study evaluated the efficacy and
the safety of combination the co-administration of a PDES5i
and topical alprostadil (300 pg/100 mg) in patients with ED
non-responders to oral therapy alone (avanafil, sildenafil,
vardenafil, and tadalafil used at the maximal available doses,
200, 100, 20 and 20 mg, respectively) [271]. The Authors con-
cluded that the combination therapy with topical alprostadil
and PDES5i appears to be more effective than monotherapies
without worsening the safety of the treatment, and “saving” a
number of patients refractory to PDESi.

Finally, the STAMS and the scientific Societies involved in
these guidelines are not against, in principle, a non-prescrip-
tion, over-the-counter (OTC) regimen for low and intermedi-
ate dosages of PDES5i instead of the current prescription (Rx)
regimen[251]. In fact, in some European countries, sildenafil
50 mg has been available OTC since 2018. An early, multi-
center, pharmacy-based selection study has shown that the
proposed OTC model could ensure a high degree of accuracy
and specificity in the patient and pharmacist decision-making
[272]. This strategy would decrease the risk of the black mar-
ket of PDESi as well as the barriers to seeking treatment for
ED [189, 258, 273].
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Nutritional supplements
Evidence

Limited information derived from observational studies
have suggested an association between reduced circulating
levels of vitamin D and ED either in the general population
[274, 275] or T2DM [276]. Similar observation has been
reported for L-citrulline, beta-sitosterol, ginseng [275] and
tribulus terrestris [274, 277]. Putative working mechanisms
of actions include stimulation of nitric oxide pathway, anti-
inflammatory effects, or T secretion enhancement. However,
it should be noted that the available quality of the studies
and the number of subjects included is too limited to draw
any conclusions.

Topical therapy

Recommendation #63. We suggest topical or intraurethral
alprostadil in men with erectile dysfunction in whom type
5 phosphodiesterase inhibitors are contraindicated or not
tolerated or not effective and who prefer a less-invasive
treatment (2 @P0O0).

Evidence

Topical or intraurethral alprostadil is an effective, safe,
approved and currently available treatment for ED [102,
278]. Alprostadil is a synthetic analog of PGE1, which acti-
vates the cyclic adenosine monophosphate (cAMP) pathway
in cavernous smooth muscle cells, inducing vasodilatation
and erection. It can be administered in urethral meatus using
a topical cream formulation (alprostadil 300 pg added to a
permeation chemical enhancer to facilitate its absorption)
or by the intraurethral insertion of a medicated pellet (at a
recommended starting dose of 500 pg, that can be increased
to 1000 pg) [102, 278]. Both topical and intraurethral
alprostadil are significantly more effective than placebo in
improving erectile function in men with mild-to-severe ED,
although their efficacy is significantly lower when compared
to that of PDES5i or intracavernous alprostadil injection (see
below) [102, 278]. The effect of this treatment is reached in
approximately 10-12 min and lasts longer than one hour,
with a satisfactory erectile response of 73-83% [102, 278].
Topical or intraurethral alprostadil do not interfere with
other drugs and have no specific contraindications, while
adverse effects are almost exclusively local [102, 278].

Remarks There is no evidence of different efficacy between
the topical or intraurethral formulations, but a recent trial
observed that, compared to the standard administration, the
intra-meatal application of alprostadil cream could be more
effective [279]. The usefulness of topical or intraurethral
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alprostadil could be precluded by penile abnormalities and
should be excluded in men with balanitis or vascular states
prone to thrombosis [102, 278].

Intracavernosal injection of vasoactive substances

Recommendation #64. We recommend intracavernosal
therapy with alprostadil in men with erectile dysfunction in
whom type 5 phosphodiesterase inhibitors are contraindi-
cated or not tolerated or not effective due to organic reasons

(1 9000).
Evidence

In Italy and in many other countries, alprostadil (PGE1) is
the only drug approved for intracavernous (ICI) treatment of
ED. Available data have shown that alprostadil is effective at
a dosage of 5-20 pg in 70-87% of cases in a dose-dependent
manner [280]. Adverse events are usually locally limited
and include penile pain (1-11%), fibrosis (5-7%), bleeding
and ecchymosis (7-8%), whereas the occurrence of pria-
pism is quite rare (1-2%) [102, 280]. ICI with alprostadil
should be avoided in patients with known hypersensitivity
to alprostadil and in those with a predisposition to priapism
(e.g. sickle cell anemia, multiple myeloma and leukemia).
Conversely, the concomitant use of anticoagulant medica-
tions does not represent an absolute contraindication [280].

Remarks The combination of ICI of PGE1 with other drugs
such as papaverine (8—16 mg) and phentolamine (0.2—
0.4 mg), also known as Trimix, has been frequently used
to improve PGE] efficacy rates. However, it is important to
recognize that the latter approach has never been licensed
for ED [102].

Physical therapies

In patients not responsive to any pharmacological treatment,
or when medications are contraindicated, according to their
preferences, mechanical therapies, such as vacuum devices,
prosthesis surgery, and shockwaves (discussed in another
section of these Guidelines) can be prescribed. Furthermore,
other newer therapies are expected in the future.

Devices

Recommendation #65. We suggest considering vacuum
erection devices alone or as a combined therapy in men
with erectile dysfunction in whom type 5 phosphodiesterase
inhibitors and intracavernosal/transurethral therapies are
contraindicated or not tolerated or not effective (2 @D00).

Evidence

Vacuum erection devices (VED) include a wide variety of
instruments based on a closed-end cylinder, vacuum pump,
and a constriction ring. The vacuum chamber generates a
negative pressure allowing for a passive enlargement of the
corpora cavernosa, which together with a constrictor ring
placed at the base of the penis to retain blood within the
corpora, cause an erection to be reached. Available data
indicate a very high success rate (70-90%) regardless of
ED etiology and type of population considered [102, 281].
However, long-term data indicate a very high dropout rate
(up to 65%) which partially mitigates the excellent reported
outcomes [102, 256].

Remarks The vast majority of the available data on VED
were published before PDE5i marketing. Accordingly, the
use of VED has shown a reasonably strong reduction after
the release of PDESi on the market. Nevertheless, VED can
still represent an important therapeutical option to improve
outcomes or during penile rehabilitation after pelvic sur-
gery or radical prostatectomy [281]. Similarly, VED can be
considered a valid option to PDES5i or PGE1, when specific
contraindications are present [281].

Surgical therapy

Recommendation #66. We recommend using penile pros-
thesis implantations in men with erectile dysfunction in
whom all other therapies are not effective or contraindicated

(10000).
Evidence

Penile prosthesis implantation (PPI) is a definitive treatment
for ED that should be offered to all subjects who do not
respond to less-invasive therapies or who have specific con-
traindications to them [102, 282]. Subjects with ED and PD,
requiring surgical management, benefit from early placement
of penile prosthesis [102, 282]. Patients should be informed
of the increased risk of complications if they are actively
smoking or affected either by obesity or other uncontrolled
comorbidities, such as DM [102, 282]. Among commercial
prostheses, inflatable penile prostheses (particularly 3-piece)
with an infection-retardant coating have a lower infection
rate and a higher couples’ satisfaction than malleable penile
prosthesis [102, 282]. Specific surgical procedures for PPI
are beyond the aim of the present consensus and have been
revised elsewhere [102, 282]. When the patients are cor-
rectly selected before the surgical approach, PPI is associ-
ated with very high satisfaction rates among both patients
and partners (around 90-100%) [282].
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Remarks 1t is important to recognize that most of the studies
carried out so far comparing PPI outcomes and long-term
follow-up are observational and, often, retrospective. There-
fore, higher quality data from RCTs and multi-center studies
with long-term follow-up are needed before definitive results
can be drawn. Other surgical vascular interventions includ-
ing penile revascularization surgery for arterial insufficiency
and penile venous surgery for corpora veno-occlusive dys-
function, remain debatable and unproven, and indicated only
in selected cases [283].

Finally, a careful psycho-sexological evaluation and
counseling must proceed PPI, also to avoid risks (e.g. sex-
ual offenders) or unrealistic expectations. However, more
research is needed to develop and validate a specific, com-
plete and easy-to-use questionnaire for patients undergoing
this particular surgery.

Counseling and psychotherapies

Recommendation #67. We suggest integrating psycho-sex-
ological therapies with lifestyle changes, medical, physical,
and surgical therapies (2 @D0O0).

Recommendation #68. We recommend cognitive-behav-
ioral approaches as the gold psychotherapeutic standard
(10000,).

Evidence

While counseling is a duty of the physician, the surgeon, and
the pharmacist, psychotherapies are performed by licensed
psychotherapists, possibly with specific experience and well-
trained skills in human sexual behavior and related dysfunc-
tions. Several reports demonstrated that, despite the proven
efficacy, the relative safety, and a cost considered not exces-
sive by the majority of the patients, the high dropout rate of
PDES5i is mainly due to unrealistic expectations of the user,
which are proportional to the lack of counseling from the
doctor [258]. A holistic approach which considers the bio-
logical, psychological and relational aspects is the advised
treatment for ED. Integrated medical and psycho-sexological
therapy requires a mutual understanding of, and respect for,
the different disciplines involved in the management of all
sexual dysfunctions [270, 284-286]. Cognitive behavioral
therapy (CBT) was found to be an effective treatment strat-
egy for non-organic ED, or even organic ED with important
cognitive and behavioral comorbidities or a non-organic
nature [146, 287, 288].

Remarks A common mistake is to limit CBT to patients
who, after (apparently) proper medical investigations, are
diagnosed as affected by non-organic ED [289]. On the
contrary, in real-life clinical practice, intrapsychic and/or
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relational involvements are seen, if carefully searched for,
in virtually all patients with ED. Although expensive, time-
consuming, culture-sensitive, and dramatically operator-
dependent, CBT should be considered as a robust help in
reaching sexual health when a medical remedy is prescribed.

Controversial issues/future directions

The last part of these Guidelines is a testimony to the fact
that the field of sexual medicine in general, and that of ED
in particular, is growing and continuously changing its land-
scape. Moreover, it appears clear that it must be fed and
watered with more research and robust evidence, which are
currently not enough in the topics here discussed.

Hemodynamic procedures and regeneration
therapy

Recommendation #69. Due to limited available data, no
clear recommendations on the use of stem cells or platelet-
rich plasma as well as on penile mechanical hemodynamic
revascularization procedure can be provided.

Evidence

Multi-potential stem cells (SCs) have showed promising
therapeutic outcomes in several degenerative and vascular
diseases [290]. A recent meta-analysis, considering data
derived from rats, has shown that adipose derived SCs
(ADSCs) can allow erectile function to be recovered and
cavernous structures regenerated by significantly increased
neuronal NO synthase (nNOS), cavernous smooth muscle
content, the ratio of cavernous smooth muscle and collagen
and cGMP. However, data on humans are still limited and
only preliminary results are available [291]. Platelet-rich
plasma (PRP) is based on highly concentrated platelets and
plasma proteins derived from the centrifugation of whole
blood. A large body of evidence has clarified that platelets
can release a wide range of biologically active substances
including growth factors, chemokines and cytokines which
can enhance immunological responses and help in main-
taining and modulating inflammation [292]. Along with an
artificial activator, including thrombin or calcium chloride,
PRP can be used for wound healing and proper tissue regen-
eration. Preclinical data suggest a positive effect of PRP in
animal models of cavernous nerve injury and vasculogenic
ED, however, data on humans are too limited to draw any
conclusions [293].

Remarks Emerging evidence provides data supporting a
possible role of percutaneous approach with drug eluting
balloon and oral drug eluting stent implantation [294, 295].
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Fig.1 Flowchart of the management of the symptom erectile dys-
function according to the diagnosis and the therapeutic outcome. ED
erectile dysfunction; SED subclinical erectile dysfunction; PCDU

However long-term data and high-quality studies are lack-
ing. Hence larger studies are advisable to better clarify these
preliminary results [294, 295].

Shockwave

Recommendation #70. We suggest considering low intensity
shockwave therapy in patients with mild vasculogenic ED
not responding to PDESi (20000).

Evidence

Low-intensity shockwave therapy (LI-SWT) is a physical
treatment based on acoustic waves creating an alternation
of positive pressure, which is referred to as a ‘shock’, fol-
lowed by a longer-lasting period of negative pressure. This
approach has been successfully applied for the treatment
of chronic wound and musculoskeletal diseases since a
long time. Basically, mechanical stimulation can increase
smooth muscle and endothelial content due to up-regulation
of angiogenic factors stimulated by “shear stress”. In addi-
tion, a recruitment of endogenous mesenchymal stem cells
and stimulation of endothelium regeneration, nNOS positive
nerves and smooth muscle tissue have been also described.
Finally a possible nerve regeneration by enhancing the

On demand short acting PDE5i +

Daily long-acting PDE5i

penile color-doppler ultrasonography; LUTS lower urinary tract
symptoms; PDESi type 5 phosphodiesterase inhibitor

recruitment and the activation of progenitor Schwann cells
has been suggested [29]. Increasing evidence derived from
both RCTs and observational studies advocated a possible
role of LI-SWT in subjects with mild vasculogenic ED and,
in particular, in those not responding to PDES5i [102, 107].
Available studies showed that LI-SWT can significantly
increase the patient derived outcomes including IIEF and
Erection Hardness Score when compared to placebo, how-
ever, the improvement appears to be modest and improved
penile hemodynamics, as well as long-term efficacy, are
uncertain [107].

Remarks The main problems related to the use of LI-SWT
is related to the relatively small number of patients included
in the RCTs, the heterogeneity among treatment protocols,
along with the controversial findings and the off-label indi-
cation and high costs. Hence, larger prospective long-term
RCTs are advisable to better clarify the role and efficacy of
this kind of treatment.
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Diagnostic and therapeutic flow-chart

Many attempts have been performed in the past 40 years
to provide comprehensive and, at the same time, simple
flow-charts for both diagnostic and therapeutic purposes.
Obviously, these simplifications of the medical act are pro-
portional to the different expertise of the healthcare. The
flowchart depicted in Fig. 1 is only apparently complex. It
should be considered, in fact, that ED is indeed a complex
symptom, deeply involving the general quality of life of the
patient and of at least one other person. Since our knowl-
edge of the pathophysiological mechanisms, the diagnostic
tools, and the therapeutical options is continuously grow-
ing, the possible flow charts are growing in complexity. Our
final flow-chart aims to help the clinician make a therapeu-
tic choice on the basis of scientific evidence, integrating
as much as possible the various therapies available after a
detailed diagnostic effort.

Conclusions

In a recent revision of the process of care model for manage-
ment of ED, it has been stated that its effective management
could be achieved only through a combination of patient risk
factor removal or modification and first-line therapies, such
as PDES5i, always coupled with counseling and, in selected
patients, with psychotherapy, addressing any patient comor-
bidities known to be associated with ED [197]. Hence, in the
statements here presented, STAMS and the scientific Socie-
ties involved stress the need for a careful and expert diag-
nostic work-up in light of Systems Sexology [7] for defining
the treatment goals that must be individualized to restore
sexual health and satisfaction to the patient and/or couple
and to improve quality of life based on the expressed needs
and desires of the patient.

Supplementary Information The online version contains supplemen-
tary material available at https://doi.org/10.1007/s40618-023-02015-5.
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