
Erectile dysfunction is defined as the persistent or recurrent 
inability to attain or maintain an erection sufficient to permit 
satisfactory sexual intercourse.1 It is a common and often 
under-recognised problem. Diabetes is a known risk factor 

for erectile dysfunction and shares many associations with it, includ-
ing vascular disease, neuropathy and depression. This article explores 
the association between erectile dysfunction and diabetes and the 
available therapies for treatment of erectile dysfunction, including 
specific considerations for men with diabetes.

Epidemiology 
Erectile dysfunction affects a significant proportion of men, with 
one Australian study reporting a prevalence of 21% for moderate to 
severe erectile dysfunction in men of all ages.2 Its prevalence increases 
with age, ranging from 4% in men aged 40 to 49 years to as high as 
68% in men aged 70 to 79 years (Figure).2 Other risk factors for 
erectile dysfunction are listed in the Box.2-8

Diabetes has been shown to have a strong association with erectile 
dysfunction. A recent meta-analysis of 145 studies of men with 
diabetes found a prevalence of erectile dysfunction of 52.5%. Com-
pared with healthy controls, men with diabetes were 3.62 times more 
likely to have erectile dysfunction.9 In Australia, erectile dysfunction 
has been reported in almost two-thirds of men with diabetes.10 The 
association is present for all types of diabetes, but particularly type 2 
diabetes. It is estimated that men with diabetes develop erectile 
dysfunction 10 to 15 years earlier than men without diabetes.9
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Men with diabetes are at higher risk of experiencing 
erectile dysfunction, and at a younger age. Screening  
for erectile dysfunction during routine diabetes 
consultations with men can identify those for whom  
this may be a problem. Men should be assessed for any 
underlying risk factors and contributing comorbidities. 
Treatments are available, and ensuring men with diabetes 
have good glycaemic control can also help improve  
erectile function.
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Key points
•	Diabetes is an important risk factor for erectile

dysfunction.
•	Men should be asked about erectile dysfunction as part

of their routine diabetes consultation.
•	Men presenting with erectile dysfunction should have a

general health assessment and be screened for 
cardiovascular disease.

•	Phosphodiesterase-5 inhibitors remain first-line therapy 
for erectile dysfunction.

•	There are additional treatment options, including 
surgery, for men who do not respond to less-invasive
therapies.
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FEATURE  DIABETES AND ERECTILE DYSFUNCTION  CONTINUED

Mechanisms 
The physiology of penile erection is predom-
inantly vascular and is mediated by the para
sympathetic nervous system. In the resting 
state, vascular smooth muscle in the penis 
is contracted. Arousal and increased para-
sympathetic activity lead to nitric oxide 
release by parasympathetic nerve fibres. This 
in turn leads to increased levels of cyclic 
guanosine monophosphate (cGMP), result-
ing in decreased intracellular calcium levels 
and relaxation of penile vascular smooth 
muscle.11 The higher volume of blood flow 
into the corpora cavernosa results in filling 
of the lacunar spaces and compression of the 
subtunical venules. This compression 
decreases venous outflow and, in combina-
tion with the increased inflow, leads to high 
intracavernosal pressure, penile rigidity 
and erection.11 Disruptions to any of these 
mechanisms, which are more often seen in 
men with diabetes, may lead to erectile 
dysfunction. 

Hyperglycaemia is associated with an 
increase in oxidative stress, due to excess 
production of advanced glycation end prod-
ucts, hexosamine and protein kinase C, as 
well as increased stimulation of the polyol 
pathway. This in turn leads to inflammation, 
vascular remodelling and vasoconstriction.12 
Overproduction of reactive oxygen species 
further exacerbates oxidative stress and 
drives vascular complications, such as 

neuropathy, which is a significant pathogenic 
factor in the development of erectile dys-
function in men with diabetes. Endothelial 
dysfunction also occurs, with reduced levels 
of nitrous oxide and an increase in endothe-
lin 1 leading to vasoconstriction, as well as 
increased production of tissue factor and 
plasminogen activator inhibitor-1 leading to 
thrombosis.12 

Testosterone plays a crucial role in male 
sexual function, and hypogonadism is a 
recognised cause of erectile dysfunction. 
Hypogonadism is strongly associated with 
obesity and metabolic syndrome and is more 
prevalent in men with diabetes.13 The mech-
anisms are poorly understood but may include 
central suppression of the hypothalamic– 
pituitary–gonadal axis through low-grade 
inflammation, increased conversion of 
testosterone to oestrogen via overactivity of 
aromatase in adipose tissue, or reduced 
levels of sex hormone binding globulin, 
which is strongly associated with insulin 
resistance.14-16 

Common causes of erectile dysfunction 
are presented in Table 1, and medications 
associated with the condition are shown in 
Table 2.17

Screening 
Although it has a significant impact on a 
man’s quality of life, only about a third of 
men with erectile dysfunction in Australia 

seek advice from a healthcare professional.2 
Given the high prevalence of erectile dys-
function, especially in men with diabetes, 
screening for the condition should be a rou-
tine part of diabetes consultations. With their 
often excellent and longstanding relation-
ships with patients, GPs are uniquely poised 
to question men who may otherwise be 
uncomfortable discussing the problem.

Assessment
History and examination
Assessment of men presenting with erectile 
dysfunction should start with a thorough 
history and examination. The onset, dura-
tion, consistency and overall severity of the 
condition, as well as the impact on the man 
and his partner, should be assessed. Men 
should also be screened for concurrent sexual 
dysfunction, such as reduced libido or pre-
mature ejaculation. 

The cause of erectile dysfunction may 
be psychogenic or organic but is often multi
factorial. Psychogenic erectile dysfunction 
is more often seen in younger men without 
vascular risk factors, and it may present 
with a more acute onset. The presence of 
nocturnal or morning erections may also 
suggest a psychogenic component. Men 
should be assessed for any potential under-
lying risk factors (Box) and contributing 
comorbidities (such as those listed in Table 1) 

Figure. Prevalence of erectile dysfunction (ED) reported by Australian men.2
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Risk factors for erectile dysfunction2-8

•	 Increasing age 

•	 Diabetes

•	 Dyslipidaemia

•	 Hypertension

•	 Cardiovascular disease 

•	 Sedentary lifestyle

•	 Obesity

•	 Obstructive sleep apnoea 

•	 Smoking

•	 Alcohol misuse

•	 Recreational drug use

•	 Mental health conditions 

•	 Other major medical comorbidities, 
including lung, liver and kidney diseases

•	 Prostatic disease 
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or medications (Table 2). Progressive wors-
ening of erectile dysfunction may indicate 
underlying vascular abnormalities. 

Men should be examined for structural 
abnormalities, such as Peyronie disease, cor-
poral plaques or thickening, or phimosis. 
Men should also have their body habitus 
assessed, as well as secondary sexual char-
acteristics. Reduced testicular volume and 
atrophy may indicate hypogonadism. Benign 
prostatic hyperplasia and lower urinary tract 
symptoms, such as hesitancy, poor urine flow 
and dribbling, are often associated with 
erectile dysfunction. In older men, or in men 
of any age if these symptoms are present, 

prostate examination may be useful.18-20

Erectile dysfunction is an indicator of 
endothelial dysfunction and has been 
identified as an independent risk factor for 
cardiovascular disease.21,22 Therefore, men 
should be evaluated for the presence of 
cardiovascular disease before starting 
treatment.

Laboratory investigations
Consensus guidelines suggest laboratory 
investigations should include assessment for 
diabetes with fasting glucose level, glycated 
haemoglobin (HbA1c) level or glucose toler-
ance test, a lipid profile and, in select cases, 

testosterone levels.18,19 Up to 12% of men with 
erectile dysfunction may have type 2 diabe-
tes.23 Other biochemical investigations, such 
as prostate specific antigen level and thyroid 
function, should be individualised. 

Guidelines recommend measurement of 
morning testosterone level in all men with 
diabetes and those with reduced libido, 
delayed ejaculation or failure of treatment 
with phosphodiesterase-5 (PDE-5) inhibi-
tors.18-20 Erectile dysfunction is an uncom-
mon presenting feature of hypogonadism 
and occurs only at very low levels of testos-
terone. The incidence of low libido begins to 
increase with testosterone levels below 

Table 1. Causes of erectile dysfunction2-8

Category Causes

Psychogenic •	 Depression
•	 Psychosocial factors
•	 Performance anxiety 

Vascular •	 Arterial atherosclerosis
•	 Traumatic arterial damage
•	 Failure of corporal venous 

occlusion

Endocrine/metabolic •	 Diabetes
•	 Hypogonadism
•	 Hyperprolactinaemia
•	 Renal failure
•	 Hypothyroidism 

Neurogenic •	 Central nervous system: 
–	 spinal cord injury
–	 multiple sclerosis
–	 other central nervous system 

abnormalities

•	 Peripheral or autonomic 
neuropathy: 
–	 diabetes
–	 other sensory neuropathies
–	 pelvic surgery (e.g. radical 

prostatectomy)
–	 pelvic radiation

Local factors •	 Peyronie disease
•	 Phimosis
•	 Lichen sclerosus
•	 Fibrosis within the corpus 

cavernosum

Iatrogenic •	 Medications (see Table 2)
•	 Pelvic surgery
•	 Radiation

Table 2. Medications associated with erectile dysfunction17

Class Medications

Psychotropic agents •	 Selective serotonin reuptake inhibitors
•	 Serotonin–noradrenaline reuptake inhibitors
•	 Tricyclic antidepressants
•	 Lithium
•	 Antipsychotics

Recreational drugs •	 Alcohol
•	 Nicotine
•	 Amphetamines
•	 Marijuana
•	 Barbiturates
•	 Opioids

Analgesics •	 Opioids
•	 Gabapentin

Antihypertensives •	 Thiazides
•	 Alpha blockers
•	 Beta blockers
•	 Calcium channel blockers
•	 Spironolactone
•	 Clonidine

Hormonal agents •	 Gonadotropin-releasing hormone analogues
•	 Androgen receptor blockers
•	 Androgen synthesis inhibitors
•	 Corticosteroids

Antiarrhythmic agents •	 Amiodarone
•	 Digoxin

Anti-Parkinson agents •	 Bromocriptine
•	 Levodopa

Chemotherapy •	 Cyclophosphamide
•	 Busulfan
•	 Methotrexate
•	 Ketoconazole

NOVEMBER 2024, VOLUME 13, NUMBER 4  EndocrinologyToday 19

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2024. https://endocrinology.medicinetoday.com.au/et/2024/november



15 nmol/L, and erectile dysfunction with 
levels below 8 nmol/L.24 Measurement of 
testosterone levels should be repeated, with 
concurrent luteinising hormone and prol-
actin levels, if below 12 nmol/L. Levels above 
this range make a diagnosis of testosterone 
deficiency unlikely.25 A raised luteinising 
hormone level suggests primary hypo
gonadism (i.e. testicular failure), whereas a 
low level suggests secondary hypogonadism. 
Pending these test results and other clinical 
features, further investigation and endo-
crinologist referral may be indicated.

Specialised tests
Most men do not need specialised testing, 
but this may be considered for those with 
lifelong erectile dysfunction, previous pelvic 
trauma or abnormalities on clinical exami-
nation, or before surgical intervention. Before 

undertaking further investigations, it is 
important to establish how the result would 
affect management.18

Nocturnal penile tumescence can be 
measured by attaching a specialised 
monitor overnight to assess for the presence 
of nocturnal erections. The presence of 
normal nocturnal erections implies a psycho
genic aetiology to the erectile dysfunction.18 
However, this investigation is not easily 
accessible in Australia.

In-office testing can be performed with 
intracavernosal injection of a vasodilatory 
substance, such as prostaglandin E1, with 
subsequent examination of the penis for 
rigidity and deformity. This test may provide 
some information on vascular status and 
is useful for assessing for deformity, such 
as that caused by Peyronie disease.26 How-
ever, overriding sympathetic tone related to 

the anxiety of such a procedure may be 
problematic. 

Penile duplex ultrasound is a specialised 
investigation that can assess for arterial suf-
ficiency, penile vascular response and 
veno-occlusive capacity, as well as providing 
information on the presence of plaques or 
fibrosis in the corporal bodies.27

Cavernosography involves an intracav-
ernosal injection of radiological dye to diag-
nose veno-occlusive dysfunction and localise 
any areas of persistent leakage. It is rarely used 
nowadays.18 Angiography is only used in select 
cases of men with previous trauma who may 
be candidates for revascularisation or men 
with abnormal duplex haemodynamics.18

Management 
Lifestyle management and 
psychosexual therapy
For all men presenting with erectile dysfunc-
tion, it is important to optimise lifestyle and 
risk factors that may be contributing (Box). 
Smoking cessation, maintenance of ideal 
body weight and regular exercise should be 
advised. Men who started exercising in mid-
life have been shown to have up to a 70% 
reduced risk of erectile dysfunction, com-
pared with those who remained sedentary.28 
Erectile dysfunction has also been shown to 
be significantly relieved in men with obesity 
who undertake intensive exercise and lose 
weight.29 In a cohort of men with dyslipidae-
mia as the only identifiable risk factor for 
erectile dysfunction, treatment with ator-
vastatin to lower cholesterol levels resulted 
in a significant improvement in erectile 
function.30 

Psychosexual therapy should be consid-
ered for men for whom a psychogenic com-
ponent is felt to be a major contributor to 
their erectile dysfunction. A wide range of 
treatments, from education through to cog-
nitive behavioural therapy, can be used and 
are often best combined with medical ther-
apy. Several trials have shown benefit from 
psychotherapy in addition to the use of med-
ical therapies.31-33

Cardiovascular safety
The cardiovascular safety of sexual activity 
must be considered for men with erectile 

Table 3. The Princeton III consensus recommendations for the management of 
erectile dysfunction and cardiovascular disease22

Risk level Examples of patient characteristics Recommendations

Low risk •	 No cardiac symptoms with moderate exercise
•	 Less than three risk factors for coronary artery 

disease 
•	 Controlled hypertension 
•	 Successfully revascularised coronary disease
•	 Mild valvular disease
•	 Heart failure (NYHA class I or II) with no 

inducible ischaemia after achieving at least 
5 METs on exercise testing

•	 Sexual activity does not 
pose a significant cardiac 
risk 

•	 Can resume sexual 
activity

•	 Treatment with PDE-5 
inhibitor is appropriate 

Indeterminate •	 At least three risk factors for coronary artery 
disease 

•	 Stable angina (class I or II)
•	 Prior myocardial infarction (>2 weeks)
•	 Heart failure (NYHA class III)
•	 Previous stroke or peripheral vascular disease 

•	 Needs further 
assessment before 
resuming sexual activity 

High risk •	 Moderate or severely symptomatic cardiac 
disease

•	 Unstable or refractory angina 
•	 Uncontrolled hypertension 
•	 Cardiac failure (NYHA class IV)
•	 Recent myocardial infarction (<2 weeks)
•	 High-risk arrhythmia 
•	 Obstructive hypertrophic cardiomyopathy with 

severe symptoms 
•	 Moderate to severe valvular disease 

(particularly aortic stenosis)

•	 Sexual activity poses a 
significant risk

•	 Needs stabilisation of 
cardiac conditions before 
resuming sexual activity 

Abbreviations: MET = metabolic equivalent of task; NYHA = New York Heart Association; PDE-5 = phosphodiesterase-5.
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dysfunction and known cardiovascular 
disease (Table 3). Both a man’s exercise 
tolerance and the severity of his cardiovas-
cular disease must be assessed. Those 
deemed at low risk can resume sexual activ-
ity and appropriately receive treatment with 
a PDE-5 inhibitor and other therapies. Those 
deemed at high risk will need stabilisation 
of their cardiac conditions before resuming 
sexual activity. Those at indeterminate risk 
require further assessment.22 Sexual activity 
by couples with longstanding relationships 
has been estimated as equivalent to about 
3 METs (metabolic equivalents of task), 
which is similar to sweeping, playing golf 
with an electronic cart or slow dancing.34 
Men of indeterminate risk who are able 
to complete 5 to 6 METs (4 minutes) on 

standard Bruce protocol treadmill stress 
testing without symptoms, fall in blood 
pressure or arrhythmia are classified as low 
risk and deemed safe for sexual activity.22 
Chemical stress testing should be considered 
for those not able to perform standard stress 
testing because of limitations such as poor 
mobility. 

Medical therapy
First-line medical therapy for erectile dys-
function is a PDE-5 inhibitor.18 PDE-5 is 
found predominantly in the vascular smooth 
muscle of the corpus cavernosum and lungs, 
and functions by degrading cGMP. Inhibition 
of PDE-5 results in increased action of vaso-
dilators, such as nitric oxide, which in turn 
leads to dilation of penile and pulmonary 

arteries. In Australia, the commercially 
available PDE-5 inhibitors are tadalafil, 
sildenafil and avanafil (Table 4).18-20,35,36 

These medications are only available on 
the PBS for men with a Department of 
Veterans’ Affairs entitlement. There have 
been no head-to-head comparisons of 
PDE-5 inhibitors, but they are thought to 
be similarly effective, resulting in improve-
ment in erections in 67 to 89% of men, 
compared with 27 to 35% of those taking 
placebo.37 They are effective across all aeti-
ologies. Choice of medication is therefore 
based on side effect profile, cost, duration 
of action and patient preference. 

Consider starting PDE-5 inhibitors at 
lower doses in men aged over 65 years and 
adjusting doses in those with renal or hepatic 

Table 4. Comparison of phosphodiesterase-5 inhibitors18-20,35,36

Property Tadalafil Sildenafil Avanafil 

Time to maximum 
plasma concentration

30–360 minutes (median, 120 minutes) 30–120 minutes (median, 60 minutes) Median, 30–45 minutes

Half-life 17.5 hours 4 hours 6–17 hours

Absorption Not affected by meals Efficacy reduced when taken with fatty 
meal 

Minimal change with fatty meal 

Metabolism Hepatic Hepatic Hepatic

Dosing 2.5–5 mg daily
or
5–20 mg as required

25–100 mg as required 50–200 mg as required 

Standard starting dose 10 mg as required 50 mg as required 100 mg as required 

Maximal dose 20 mg 100 mg 200 mg 

Use in patients with renal 
impairment 

•	 Maximum 10 mg in 48 hours if 
creatinine clearance <50 mL/minute

•	 Maximum 10 mg in 72 hours if 
creatinine clearance <30 mL/minute

•	 Avoid daily dosing if creatinine 
clearance <30 mL/minute

•	 Reduce dose if creatinine clearance 
<30 mL/minute

•	 Avoid use if creatinine clearance 
<30 mL/minute

Use in patients with 
hepatic impairment 

•	 Maximum 10 mg in patients with mild 
or moderate impairment

•	 Start at reduced doses •	 Start at lower dose 
•	 Do not use if patient has severe 

impairment

Side effects •	 Headache (14.5%)
•	 Dyspepsia (12.3%)
•	 Flushing (4.1%)
•	 Sinus congestion (4.3%)
•	 Dizziness (2.3%)
•	 Back pain (6.5%)
•	 Myalgia (5.7%)

•	 Headache (12.8%)
•	 Dyspepsia (4.6%)
•	 Flushing (10.4%)
•	 Sinus congestion (1.1%)
•	 Dizziness (1.2%)
•	 Visual abnormalities (1.9%)

•	 Headache (9.3%)
•	 Dyspepsia (rare)
•	 Flushing (3.7%)
•	 Sinus congestion (1.9%)
•	 Dizziness (0.6%)
•	 Back pain (<2%)
•	 Myalgia (<2%)

NOVEMBER 2024, VOLUME 13, NUMBER 4  EndocrinologyToday 21

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2024. https://endocrinology.medicinetoday.com.au/et/2024/november



impairment. Common side effects include 
headaches, flushing, sinusitis and dyspepsia. 
These side effects are dose-dependent but 
generally only mild to moderate and tran-
sient, and they may abate or disappear after 
four to six weeks of regular use. Rare side 
effects include priapism or optic changes. 
PDE-5 inhibitor use is contraindicated in 
men taking nitrates, as it may precipitate 
life-threatening hypotension. Sexual stim-
ulation is still required for erection when 
using PDE-5 inhibitors, and several doses 
may be needed to establish effectiveness. If 
patients report drug failure, ensure that the 
medication was prescribed at an adequate 
dose, was taken on an empty stomach (for 
sildenafil) and that adequate time was 
allowed before sexual stimulation.20 Onset 
of therapeutic effect often takes 30 minutes 
or more. If one PDE-5 inhibitor is ineffective, 
a different one should be trialled. 

For men who find the delay from inges-
tion to onset of effect cumbersome or who 
engage in frequent sexual activity, tadalafil 
taken once daily may be used as an alterna-
tive. Daily dosing with tadalafil has a com-
parable efficacy and side effect profile when 
compared with on-demand dosing of other 
PDE-5 inhibitors. More detail on dosing 
for PDE-5 inhibitors is shown in Table 4. 

Many supplements are marketed as 
improving erectile dysfunction, often with-
out evidence of their effectiveness.38 How-
ever, a recent meta-analysis concluded that 
L-arginine (an amino acid), ginseng and  
Tribulus terrestris could be useful in the treat-
ment of erectile dysfunction, albeit with the 
trials pertaining to T. terrestris having higher 
risk of bias and being more heterogeneous.38 
None of these supplements form part of major 
urological guidelines.18-20 

Testosterone therapy
The aim of testosterone therapy is to restore 
physiological androgen status and relieve 
associated signs and symptoms. Justification 
for treatment with testosterone is well estab-
lished for men with a pathological cause of 
hypogonadism, such as pituitary, hypotha-
lamic or testicular disease. However, there 
are limited data justifying treatment of older 
men with low circulating testosterone levels 

and none of these conditions.39 In men with 
both testosterone deficiency and erectile 
dysfunction, therapy with a PDE-5 inhibitor 
may be more effective if used in combination 
with testosterone replacement. However, 
testosterone therapy is not an effective 
monotherapy for erectile dysfunction.18 
Testosterone therapy is contraindicated for 
men with untreated prostate cancer or 
unstable cardiac disease. Men should also 
have baseline measurement of liver function 
and levels of prostate specific antigen, 
haematocrit and lipids before starting 
testosterone treatment.20

Vacuum devices
Vacuum devices increase blood flow into the 
corpora and use an occlusive ring around 
the base of the penis to prevent venous return, 
maintaining an erection.40 These devices may 
take time to master but are successful in 60 
to 70% of men.41 Often used in conjunction 
with penile rings, they are less invasive than 
other treatments, so are often trialled as 
second-line therapy and can be used con-
currently with PDE-5 inhibitors. 

Combining a PDE-5 inhibitor with a 
vacuum device can be considered for men 
with diabetes in whom first-line therapy has 
failed. Perhaps not surprisingly, the combi-
nation has been shown to significantly 
improve International Index of Erectile 
Function scores.42 Satisfaction with these 
devices can be as low as 27% early in treat-
ment, although this improves to as high as 
69% after two years.40 Side effects include 
pain, bruising, paraesthesia, difficulty ejac-
ulating and instability at the base of the penis. 
The device should not be used for more than 
30 minutes because of the risk of developing 
ischaemia.43

Vasodilating agents
Another option when PDE-5 inhibitors are 
unsuccessful is intracavernosal injection of 
vasodilating agents, such as alprostadil. 
Alprostadil is a synthetic prostaglandin E1 
analogue that increases intracellular con-
centrations of cyclic adenosine monophos-
phate and therefore leads to vascular smooth 
muscle relaxation. It must be injected 
directly into one corporal body at the base 

of the penis about 15 minutes before inter-
course and is effective in more than 70% of 
men.44 In one trial of 683 men using alpros-
tadil over a six-month period, satisfaction 
was reported by 87% of men and 86% of their 
partners.45 In Australia, alprostadil is the only 
commercially available intracavernosal-
injected medication, but in some cases 
individual medications or combination 
therapies may be compounded by pharma-
cies.19 Combination therapy of alprostadil 
with papaverine and/or phentolamine is 
effective in 92% of men and can be used for 
those with severe vasculogenic erectile 
dysfunction that is unresponsive to other 
pharmacotherapy.44 

Pain is a common side effect of intra
cavernosal injection, occurring in up to 50% 
of men, and scarring resulting in curvature or 
nodules occurs in 9 to 23%.45 Priapism is a 
potentially devastating side effect that can 
result in ischaemia and permanent erectile 
dysfunction, so it should be treated as a medical 
emergency. All men should be advised of this 
possible side effect and given advice on the 
steps to take if it occurs. If an erection lasts for 
more than two hours, treatment strategies 
include cold showers, gentle exercise, applying 
an ice pack to the penis and administration of 
pseudoephedrine. If a painful erection persists 
despite these strategies, or for more than 
four hours, men should present to the nearest 
emergency department for assessment and 
drainage.18,19 

Intraurethral alprostadil is not commer-
cially available in Australia but is a less inva-
sive alternative, with a lower risk of side 
effects, and is effective in about two-thirds 
of men.46 However, poor tolerance because 
of discomfort is common. 

Guidelines recommend in-office trials 
for all these medications to titrate the dose 
and educate men on their safe use. Anti
coagulation or Peyronie disease are relative 
contraindications.18

Although most studies of intracavernosal 
vasodilators include men with diabetes, 
there are few that focus solely on those with 
diabetes. It may be that men with diabetes 
show poorer responses to this treatment. A 
2012 retrospective review of 1412 men, of 
whom 46% had diabetes, showed that 

FEATURE  DIABETES AND ERECTILE DYSFUNCTION  CONTINUED

EndocrinologyToday  NOVEMBER 2024, VOLUME 13, NUMBER 4  22	

Downloaded for personal use only. No other uses permitted without permission. © MedicineToday 2024. https://endocrinology.medicinetoday.com.au/et/2024/november



intracavernosal injection was nearly three 
times more likely to fail in those with dia-
betes.47 In contrast, a retrospective review 
of 105 men with diabetes using intracav-
ernosal injection showed no obvious differ-
ence in efficacy or satisfaction, compared 
with those without diabetes.48 

Surgery
Surgical treatments are generally reserved 
for patients with disease that does not 
respond to first-line and second-line thera-
pies. Penile prosthesis implantation has the 
advantage of on-demand erections as often 
as required and has been reported to have 
a satisfaction rate of 86%.18 Implants may be 
manual multipart pump devices that can 
be inflated or malleable implants that can be 
adjusted as required. 

There is inherent risk with surgery and 
use of anaesthesia, but device failure and 
infections are relatively uncommon.18 Infec-
tion rates among all men with penile implants 
remain low, at about 0.3 to 2.7%. Importantly, 
men with diabetes seem to harbour an 
increased risk of infection (odds ratio, 1.53; 
95% confidence interval, 1.15–2.04).49 The 
relation between HbA1c level and penile 
implant infection remains controversial, with 
some evidence suggesting an association,  
whereas other studies find no correlation.50-52 
An HbA1c cut-off of 69 mmol/L (8.5%) for 
penile prosthesis surgery has been sug-
gested.53 However, there is no consensus on 
this, with a recent systematic review suggest-
ing that the data regarding HbA1c level as a 
predictor of penile implant infection remain 
inconclusive.54 

In a 15-year database of penile implant 
procedures performed in California between 
1995 and 2010, 11% of men required reop-
eration within 10  years after surgery 
(depending on the device used).55,56 The 
device may be removed in certain settings, 
such as infection, but treatment should be 
considered permanent, and erectile function 
is unlikely to recover without reimplantation 
of the device. To help prevent complications 
and reoperations, several authors recom-
mend that penile implantation surgery is 
carried out only by high-volume implant 
surgeons.57,58

Although many men with diabetes have 
peripheral vascular disease, penile arterial 
revascularisation is rarely performed.  
However, it may be considered for young 
men with focal penile arterial occlusion 
(as opposed to microvascular disease), in 
the absence of generalised vascular or veno-
occlusive disease.19

Other treatments
There is weak evidence for low-intensity 
extracorporeal shock wave therapy, but it 
can be employed for mild cases of arterio-
genic erectile dysfunction.59 The proposed 
mechanism of action is induction of neo-
vascularisation. Side effects are minimal, 
if any.20

Novel therapies, such as intracavernosal 
stem cell therapy, platelet-rich plasma therapy 
and radiofrequency treatment, have been 
investigated, including in men with diabe-
tes.60-62 However, at this stage these are all 
considered experimental.18,19

Treatment considerations for men 
with diabetes
For men with diabetes, overall management 
of erectile dysfunction is similar to that for 
those without diabetes. However, men with 
diabetes may be less responsive to PDE-5 
inhibitors.63 In a retrospective study of men 
in the United States, men with diabetes were 
60% more likely to seek second-line therapies 
within five years of diagnosis.64 The use of 
penile prostheses was also twice as common.27 
This may be explained by the more pro-
nounced reduction of cGMP levels and 
nitrous oxide signalling in men with diabetes, 
resulting in more severely impaired vasodi-
lation and poorer responses to PDE-5 inhib-
itors.63 Trialling a daily PDE-5 inhibitor was 
shown to be effective in one population of 
men with erectile dysfunction of various 
aetiologies.65 Daily PDE-5 inhibitor use has 
also been associated with improved cardio-
vascular outcomes and lower all-cause 
mortality.66 

Higher HbA1c level is associated with 
erectile dysfunction, and lowering glucose 
levels using various agents, including insu-
lin, has been shown to improve erectile 
function.67,68 Therefore, ensuring adequate 

glycaemic control is important. Evidence 
relating to sexual function with use of dif-
ferent antihyperglycaemic agents is limited, 
but improved endothelial function has been 
seen with the use of both sodium-glucose 
cotransporter-2 (SGLT-2) inhibitors and 
glucagon-like peptide 1 (GLP-1) receptor 
agonists.69 Given the implications of 
endothelial function in the pathogenesis 
of erectile dysfunction, these agents are 
thought to likely benefit erectile function.69 
Animal models have suggested improve-
ment in erectile function with use of both 
SGLT-2 inhibitors and dipeptidyl peptidase-4 
inhibitors.70,71 In addition, among men with 
obesity who were treated with the GLP-1 
receptor agonist liraglutide, testosterone 
levels improved, and participants reported 
improved erectile function.72 SGLT-2 inhib-
itors and GLP-1 receptor agonists are now 
considered second-line agents in the treat-
ment of type 2 diabetes, in view of their 
beneficial cardiovascular and renal effects.73,74 
Given the close association of these comor-
bidities with erectile dysfunction, their use 
may be indicated in many men, but their 
direct effect on erectile dysfunction needs 
further clarification. 

Conclusion
Erectile dysfunction is an under - recognised 
but prevalent problem, especially in men 
with diabetes, and is associated with signif-
icant reductions in quality of life. It is also 
strongly associated with endovascular dys-
function and predicts cardiovascular disease. 
Therefore, screening and recognition of men 
at risk of erectile dysfunction remain impor-
tant, along with a comprehensive and holistic 
approach to their assessment and manage-
ment. Several effective treatments are avail-
able. However, further research into novel 
treatments, especially for men in whom first-
line therapy fails, and data regarding the 
impact of novel diabetes treatments are 
needed. �   ET
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