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Urological Society of Australia and New Zealand
(USANZ) and Australasian Chapter of Sexual Health
Medicine (AChSHM) for the Royal Australasian
College of Physicians (RACP) clinical guidelines on the
management of erectile dysfunction

Eric Chung"*?

inability to achieve and maintain a penile erection of

sufficient rigidity to permit satisfactory sexual activity
occurring for at least 3 months. ED has been shown to adversely
affect the physical and psychosocial wellbeing and quality
of life in men, their partners and families.! It is estimated that
20-30% of adult men have experienced at least one episode of
sexual dysfunction.”

E rectile dysfunction (ED) is defined as persistent or recurrent

The development of ED is frequently attributable to psychogenic
factors and physiological alterations of neural, vascular,
hormonal and endothelial function. The risk factors include
older age, sedentary lifestyle, obesity, smoking, dyslipidaemia,
and metabolic syndrome. These are similar to the established
risk factors for cardiovascular disease,’ and the presence of
ED itself serves as an important predictor marker of future
cardiovascular risk, with the risks of cardiovascular disease and
death increasing steadily with the severity of ED.*” Patients with
known cardiovascular risk factors or who have a symptomatic
cardiac disease should receive further investigations, with
referral to cardiology where appropriate. In addition, there
is a strong association between ED and lower urinary tract
symptoms/benign prostatic hyperplasia.®

In Australia, most cases of ED are identified and managed by
general practitioners, with specialist referrals for men who
have an incomplete response or require further investigations
and treatment.” This shared care model for the treatment of
ED reflects the optimal utilisation of health care resources
and recognises that general practitioners play an important
gatekeeper role in primary care. To our knowledge, there is
currently no published peer-reviewed Australian -clinical
guideline or position statement on ED that is endorsed by a major
organisation. These clinical practice guidelines are endorsed by
the Urological Society of Australia and New Zealand (USANZ)
and the Australasian Chapter of Sexual Health Medicine
(AChSHM) for the Royal Australasian College of Physicians
(RACP) and provides clinicians with the current evidence-based
clinical guidance in the management of ED for Australian men.

Methods

We performed a MEDLINE literature search for English
language articles, published from 2011 to 2021, using the
keywords “erectile dysfunction”, “diagnosis”, “test”, “psychosexual
therapy”, “phosphodiesterase inhibitor”, “intracavernosal
therapy”, “penile prosthesis” and “regenerative therapy”. We

also reviewed and compared published clinical guidelines

7

, Michael Lowy”, Michael Gillman®, Chris Love®, Darren Katz’

, Graham Neilsen®

Abstract

Introduction: These clinical practice recommendations by the
Urological Society of Australia and New Zealand (USANZ) and the
Australasian Chapter of Sexual Health Medicine (AChSHM) for the
Royal Australasian College of Physicians (RACP) provide evidence-
based clinical guidelines on the management of erectile dysfunction
(ED) in Australia.

Main recommendations:

. A comprehensive clinical history and a tailored physical
examination are essential (Level of evidence [LoE] 3; GRADE B).

. Laboratory testing should include fasting glucose, lipid profile
and total testosterone level (LoE 3; GRADE A).

. Specialised diagnostic tests are recommended in selected cases
and the patient should be counselled accordingly (LoE 4; GRADE
B).

. Lifestyle changes and optimisation of existing medical conditions
should accompany all ED treatment regimens (LoE 1; GRADE A).

. Oral phosphodiesterase type 5 inhibitor (PDE5) is an effective
first line medical therapy (LoE 1; GRADE A).

. Intracavernosal injections and vacuum erection devices are
recommended as second line therapy (LoE 1; GRADE B).

. A penile prosthesis implant can be considered in men who are
medically refractory or unable to tolerate the side effects of
medical therapy (LoE 4; GRADE B).

. Pro-erectile regenerative therapy remains largely experimental
(LoE 3: GRADE B).

Changes in management as a result of these guidelines:

Modification of lifestyle behaviour, management of reversible risk

factors and optimisation of existing medical conditions remain

pivotal, and existing standard ED therapies are often effective and

safe following cardiovascular risk stratification. Caution should

be exercised on the use of regenerative technology in ED due to
&Jnknown long term outcomes.

from major international organisations."**"> The panel of
experts were recognised as key opinion leaders in the field
of ED and were appointed as representatives from USANZ
and the AChSHM for the RACP, to evaluate the clinical
data concerning the management of ED with references and
recommendations used in the text assessed according to their
Level of evidence (LoE) based on the Oxford Centre for Evidence
Based Medicine LoEs'® (Supporting Information), and the
strength of the recommendations are graded according to the
Grading of Recommendations Assessment, Development and
Evaluation (GRADE) system using the Appraisal of Guidelines
for Research and Evaluation (AGREE) II instrument.'” There
was no funding received for this consensus formulation. The
panel was tasked to provide comment on the relevant headings
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1 Common drugs that may contribute to erectile dysfunction

Class of drug Examples

Antihypertensives o p-blockers
« (Calcium channel blockers (verapamil)
« Clonidine

Diuretics « Thiazides
« Spironolactone

Cardiac « Digoxin, disopyramide

Antidepressants Tricyclic (amitriptyline, doxepine)
SSRI (olanzapine, risperidone, sertraline)
SNRI (desvenlafaxine, duloxetine)

Lithium

Hormones « LHRH agonist/antagonist (cyproterone acetate,
leuprolide)
o 5-a-reductase inhibitors (dutasteride, finasteride)

Antihistamines « Ranitidine, cimetidine, hydroxyzine, promethazine

Anticholinergics « Gabapentin, anticonvulsant, Parkinson
medications

Chemotherapy « Cyclophosphamide, ketoconazole

LHRH = luteinising hormone-releasing hormone; SNRI = serotonin-noradrenaline
reuptake inhibitor; SSRI = selective serotonin reuptake inhibitor. ¢

concerning the management of ED, namely diagnostic
assessment and management strategies. Any disagreement
was resolved with multiple rounds of discussion and feedback.
A consensus agreement was achieved using a modified Delphi
method and all experts in the panel agreed on the lists of
clinical recommendations. A detailed analysis of all relevant
studies is not the goal of this article. These guidelines are
aimed at informing clinicians on the current standard of care
and providing an evidence-based ED management endorsed
by USANZ and the AChSHM for the RACP. The existing
sections of the guidelines were peer reviewed, and results
from ongoing and new systematic reviews will be updated in
the next 5 years to incorporate new clinical findings and novel
interventions.

Diagnostic assessment

Clinical history

The sexual history of the patient should ascertain the severity,
onset and duration of ED; the concomitant medical or
psychosocial factors; and the degree of symptom bother to the
patient (and partner if applicable). If a patient has an existing
sexual partner, it may be useful to have both the patient and
his partner in the consultation (Expert opinion). The complaint
of ED, which is mainly a problem of penile rigidity,' should be
discerned from other male sexual complaints, including libido
issues, ejaculatory disorders (such as premature ejaculation),
disorders of orgasm, and penile conditions (such as Peyronie
disease). It is important to have an open dialogue about the
patient’s sexual concerns, and the manner of sexual enquiry
should reflect a high level of sensitivity and regard for everyone’s
unique ethnic, cultural and personal background.” In addition,
the patient’s specific sexual goals should be elucidated and
appreciated (Expert opinion). A monogamous, heterosexual
relationship should not be assumed.

Potential aetiologies for ED, such as medications, stress,
depression, hormonal abnormalities, tobacco consumption,

excessive alcohol use, drug misuse, and partner-specific issues,
should be explored. The dichotomy between psychological
and organic causes of ED is often not clear, although younger
men are more likely to have psychogenic ED. However, many
men with organic ED will suffer psychosexual distress, further
exacerbating the state of ED.” Cardiometabolic screening should
be undertaken to stratify cardiovascular risk and identify
occult cardiac disease.”™ For older men, the severity of lower
urinary tract symptoms/benign prostatic hyperplasia is closely
related to ED severity,”®"” and treatment for one condition may
beneficially or adversely affect the other.

The general domains of the clinical history include:

o determination of specifics related to ED;

o sexual desire, relationship issues, and stressors at home and
work;

o lifestyle factors (such as smoking, substance use/misuse,
sedentary lifestyle);

e comorbid conditions (such as hypertension, dyslipidaemia,
hypogonadism, peripheral vascular disease, diabetes, obstructive
sleep apnoea, obesity, liver, renal and thyroid disease);

o lower urinary tract symptoms;
e pelvic surgery, radiation or trauma;
e medications (Box 1); and

o psychiatric illness or conditions.

The use of validated sexual questionnaires such as the Sexual
Health Inventory in Men (SHIM) and the International Index of
Erectile Function (IIEF) scores' can provide additional sexual
information and be used as an indicator for treatment outcome. "

Physical examination

Assessment should include body habitus (including secondary
sexual characteristics), peripheral vascular circulation, and
neurological and genitourinary systems. Testicular examination
is important to assess consistency (for atrophy or testis mass)
and ensure that both testes are present. The identification of
penile deformities may be best achieved in the erect state but is
most examined by stretching the flaccid penis fully to palpate
for Peyronie plaques.’

Laboratory testing

All major organisations recommend that laboratory tests should
include fasting glucose level, lipid profile and, in selected
cases, a hormone profile."**" 1t is advisable to screen for
male hypogonadism in a man with ED and hypoactive desire,
incomplete response to oral phosphodiesterase type 5 inhibitor
(PDES5i) treatment, and with known type 2 diabetes and ED.”
Testosterone replacement therapy is indicated under the
revised Pharmaceutical Benefits Scheme if the total testosterone
threshold level is under 6nmol/L on two separate readings (or
testosterone between 6nmol/L and 15nmol/L with >1.5 times
the upper limit of luteinising hormone-releasing hormone) in
the absence of pituitary or testicular disease.”

Other tests such as thyroid-stimulating hormone, luteinising
hormone-releasing hormone, sex hormone binding globulin,
prolactin, full blood count, urea, creatinine and electrolytes, and
urinalysis are considered complementary but are added when
dictated by the clinical context, with subsequent referral for
specialist care for further management if the results are abnormal.
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Specialised testing

Most patients do not need further investigation unless
specifically indicated, such as young age, known history
of pelvic trauma, and in the setting of abnormality of the
penis or testis on examination. Some patients who wish to
know the aetiology of their ED, or for medico-legal issues,
can request further specialised testing following appropriate
counselling.

Psychological/psychiatric assessment. Referral to a psychiatrist
or psychologist with a special interest in sexual dysfunction
can provide useful insight into the relationship and situational
causes for ED. The goals of psychosexual therapy are to reduce
or eliminate performance anxiety; to understand the context in
which a man or a couple function sexually, including various
interpersonal and psychosocial stressors; to implement
appropriate psychosexual education to modify sexual scripts;
and to improve treatment Compliance.22 However, the lack of
widespread availability and the additional cost and time factor
can limit their use in most cases of ED treatment.

Diagnostic penile vascular imaging studies. Penile colour
duplex ultrasound provides an inexpensive, simple and
safe diagnostic evaluation of penile ultrastructures such
as cavernosal smooth muscle, tunical plaque and vascular
parameters.”” It should be performed by someone with
experience in penile colour duplex ultrasound.””**** and with
concurrent use of intracavernosal vasoactive drug to provide
adequate penile erection at the time of the study.”* A peak
systolic velocity greater than 25cm/s is considered normal post-
injection cavernosal arterial flow, and an end-diastolic velocity
of less than 5cm/s excludes possible veno-occlusive dysfunction
(venous leak). If the penile colour duplex ultrasound is abnormal,
penile arteriography or dynamic infusion cavernosometry
and cavernosography can be performed, after appropriate
patient counselling, to document the intracavernosal pressure
and identify the specific location of a cavernous venous leak.”
Penile arteriography is an invasive test and should be reserved
generally for cases of high flow priapism, or if patients are
potential candidates for vascular reconstructive surgery."*"

Neurophysiological testing. The nocturnal penile tumescence
(NPT) test measures night-time erectile events where a man
should achieve about three to five penile erections per 8 hours
of sleep.”® At present, there is a lack of consensus on acceptable
NPT parameters to define true ED because the duration and
intensity of nocturnal erections are likely related to the patient’s
age, the environment of the NPT study, and the patient’s
mental state on the day of the study.” Furthermore, there are
currently no NPT devices approved by the Therapeutic Goods
Administration.

Other electrodiagnostic testing, such as bulbocavernosus reflex
response, sympathetic skin response, pudendal somatosensory
evoked responses, and penile biothesiometry, can provide an
indirect measure of peripheral nervous system integrity but
have limited clinical availability and utility, and hence these tests
should be reserved for specific neurological conditions only.*®

Summary recommendations

e A comprehensive clinical history and tailored physical
examination are required in all cases (LoE 3; Grade B).

e Clinically validated questionnaires to evaluate ED can be used
to assess sexual function domains and response to therapies
(LoE 3; Grade B).

e Routine blood testings for ED include fasting glucose and/or
glycated haemoglobin, lipid profile and fasting testosterone
levels (LoE 3; Grade A).

e Specialised diagnostic tests are required under certain
circumstances only, and proper patient counselling should be
undertaken before organising these tests (LoE 4; Grade B).

Management strategies

The management of ED will most often occur concurrently
with lifestyle modification and treatment of organic
or psychosexual issues. Patients with risk factors for
cardiovascular disease should be referred for further cardiac
investigation or a cardiologist if indicated. Those at high risk
of cardiovascular disease, especially if clinically manifesting
angina, for example, should defer ED treatment until an
appropriate cardiological assessment is undertaken (Expert
opinion). Patients (and partners) should be made aware of
clinical efficacy, risks and benefits of appropriate treatments,
taking into consideration patient preferences and expectations.
Stepwise progression from the least invasive oral agents
through to second and third line therapies should occur as
required (Box 2). Ongoing monitoring and support every 6-12
months, as required, should be provided by the clinician to
maximise treatment success.

Established and recommended therapies

Oral phosphodiesterase type 5 inhibitor. Oral PDE5i medication
is accepted as first line drug therapy, and all patients should
be tried with PDE5i unless there is a contraindication (Box 3)
(Expert opinion). The choice of initiating which PDE5i may be
influenced by several factors, including timing or frequency
of intercourse and interactions with food or alcohol.'>* PDE5i
therapy failure may be salvaged by patient re-education about the
timing of sexual activity and/or food consumption in relation to
respective PDE5i. Other strategies include further optimisation
of existing medical comorbidities and PDE5i dosing, including
switching to a different PDE5i.”> In addition, testosterone
replacement therapy should be offered to men with untreated
male hypogonadism who are non-responders to PDE5i drug."* "

The prescription of PDE5i is contraindicated in men with
unstable angina or are currently taking nitrates therapy, as
life-threatening h;/zpotension may occur from excessive blood
vessel relaxation.'”*’ Each product description of PDES5i includes
precautions on concomitant use with a-blockers in men, and it
is recommended that they take PDEb5i at least 4—6 hours after the
administration of the a-blocker.*

Penile rehabilitation using PDES5i is considered the standard of
care following radical prostatectomy and should be instituted
early to protect and prevent corporal hypoxia and fibrosis.”!
Even though there is no consensus on the exact timing, dose and
duration of PDE5i therapy and its impact on non-nerve-sparing
surgery and other forms of prostate cancer treatment modalities,
regular use of PDE5i and appropriate escalation of pro-erectile
treatment strategies should be discussed in the context of
prostate cancer survivorship.32



2 Algorithm for the management of erectile dysfunction

Men with erectile dysfunction

Y

Comprehensive medical and psychosexual history

Screen for coexisting male sexual dysfunction (libido, ejaculation and orgasm disorders)
Cardiovascular stratification and metabolic risk factors assessment

Address associated male hypogonadism, Peyronie disease, and prostatic disease
Focused physical examination (genitourinary, cardiovascular and neurological systems)

A

\

Identify reversible risk factors
Optimise comorbid conditions and
medications

<€

Symptomatic cardiac diseases* =]

Delay treatment until further coronary
heart disease evaluation

Y

Laboratory blood test
« Fasting glucose + glycated haemoglobin

Specialised tests such as penile colour
duplex ultrasound (if clinically indicated)

« Lipid profile

- Fasting total testosterone level

Psychosexual counselling (if appropriate)

/

PDES5i drugs

/

Intracavernosal injections
Vacuum erection device
Combination therapy

!

Penile prosthesis implant

Y

Assess therapeutic outcomes

« Erectile response
* Side effects
« Satisfaction with treatment

Interval for follow-up is dependent on
therapeutic outcomes

cardiac failure, significant cardiomyopathy and/or untreated cardiac arrhythmia. ¢

PDESi = phosphodiesterase type 5 inhibitor. * Symptomatic cardiac diseases include history of unstable angina, recent myocardial infarction (< 6 months), poorly controlled congestive

Intracavernosal injection (ICI) vasoactive agents and
vacuum constriction device. ICI of vasoactive agents such
as prostaglandin E1 (PGEL; also known as alprostadil) and
combination agents (such as bimix = papaverine+phentolamine,
or trimix = bimix+PGEl), which can be prescribed and
administered by both general practitioners and urologists, is
recommended as second line therapy in men who failed oral
PDES5i (Box 3).'*!” Alprostadil is often prescribed as the initial ICI
therapy, with the dose titrated based on the erectile responses, and
can be co-administered with PDE5i."'*"> Alprostadil is the only
commercially mass-produced “ready to use” ICI drug currently
in Australia. The other drugs available can be used with/without
alprostadil in their formulations, and as these are manufactured
in an authorised and accredited compounding facility, the
exact combinations of drugs and their respective dosages are
dependent on the respective compounding pharmacies and may
not be uniform between pharmacies (Expert opinion). Verapamil,
vasoactive intestinal peptide, and forskolin can be additionally
mixed with the main drugs, although the clinical data on these
drugs are insufficient and should not be routinely used."”” The ICI
therapy is often associated with low treatment compliance and

high drop-out rates due to several factors, such as desire for a
permanent modality of therapy, fear of needles, poor response,
fear of complications, and lack of sexual spon’caneity.lz’15 Priapism
is a known complication of ICI therapy, especially in high
doses, and can be associated with permanent penile damage."”
Hence, the prescription of these ICI drugs should include a
detailed discussion with the patient, with technical instruction
and education about priapism.

Vacuum constriction devices provide passive engorgement of
the corpora cavernosa, via negative pressure, with a cylinder
and attached pump, and a constriction ring can be placed at
the base of the penis to maintain penile tumescence. Although
vacuum constriction devices are highly effective in inducing
erections, reported satisfaction rates can vary widely.]’12 Penile
rigidity is achieved distal to the constriction band, and the base
of the penile shaft proximal to the band will have some degrees
of instability, resulting in pivoting at the base and the need
for manual assistance to insert the erect penis for penetrative
intercourse. Common adverse events include pain, inability
to ejaculate, bruising and temporary numbness, while serious
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3 Oral phosphodiesterase type 5 inhibitor (PDE5i) and intracavernosal injection (ICl) drugs currently available in Australia
Drugs Dose Median Tmax  Half-life Precaution Contraindications Side effects
Sildenafil 25mg PRN, 50 mg PRN 60 min 4h _Consider dgcrease dose Patigntg taking nitrate 4 mon effects:
and 100 mg PRN in older patients (aged medications and headache, flushing
i ) > 65 years), hepatic those with known dvspensia and nasal
Vardenafil L%”,\]g PRNand 20 mg 60 min 4h or renal impairment, hypersensitivity to any cgngeztion
cogco;nltintﬁse of 5450 component of the tablet . Unique effects: altered
Tadalafil 5mg (daily dose),10mg 120 min 175h potent cytochrome colour vision (sildenafil),
PRN and 20 mg PRN drugs myalgia or back pain
; ) (tadalafil)
Avanafil 50 mg PRN,100 mg PRN, 30 min 6-17h
200 mg PRN
Alprostadil 5-20 ug PRN S5min 5-10 min  Careful in patients Patients with known « Mostly local effects:
taking antiplatelet hypersensitivity to an P, o fibeci
Papaverine Up to 120 mg PRN 10 min 152h o angcoagﬂant cgﬁiponent of tﬁe drug priapism, penile fibrosis,
(not as single agent, medications and in pain and haematf)ma
usually as bimix with patients with hepatic or « Systemic effects: nausea,
phentolamine or trimix renal impairment vasovagal response,
with phentolamine and sw_eatlng, rash and pelvic
alprostadil) pain
Phentolamine  0.5-Tmg/mL PRN (notas 30 min 2h
single agent, usually as
bimix with papaverine or
trimix with phentolamine
and alprostadil)
PRN = on-demand use; Tmax = time to maximum plasma concentration. @

adverse events, such as skin necrosis, are uncommon if the use
of the devices is limited to 30 minutes a day.”

Penile prosthesis implant. The penile prosthesis implant offers
men a definitive treatment to restore erectile function and
should be offered to patients who do not respond to, tolerate,
or are unwilling to consider more conservative options. The
inflatable penile prosthesis implant is considered a superior
option to the malleable penile prosthesis because it produces
penile rigidity and flaccidity that closely replicates a normal
penile erectile function. While the penile prosthesis implant
remains an effective, safe and durable treatment option for ED,
it is irreversible, as subsequent removal of the penile prosthesis
will not restore baseline erectile capability. Strict patient
selection and counselling, stringent adherence to antimicrobial
prophylaxis, and safe surgical practice are paramount to ensure
low complication and high patient satisfaction rates.** Scientific
advances in penile prosthesis designs and materials coupled
with better surgical techniques have made the penile prosthesis
implant a more natural, durable and reliable device.”

Novel and emerging regenerative therapies

In contrast to the existing ED treatment regime, regenerative
technology aspires to promote endothelial revascularisation and
modulate the neurohormonal pathway with various angiogenic
and tissue growth factors. The evidence supporting the use of low
intensity extracorporeal shockwave therapy is accruing and recent
guidelines have advocated this therapy to be safe and reasonably
effective in mild to moderate ED, younger age groups, patients
with minimal cardiovascular comorbidities, and in the absence
of diabetes mellitus or cavernous nerve injury.”® However, the
lack of standardised treatment protocols and different machines
and energies used, coupled with the unknown longer term actual
physiological changes in penile tissues, mean low intensity
extracorporeal shockwave therapy should currently be offered
in clinical trial settings following adequate patient counselling.””

| While in principle the use of cellular-based technology such as stem

_/ cell therapy and platelet-rich plasma appears promising, safety

risks with genomic or epigenetic changes in the longer term, as
well as potential immune reactions and infection risks, need to be
identified in more stringent clinical trials. % Considering the lack
of high level evidence in men with ED, there is a serious concern
due to commercialisation and financial gain over patient wellbeing
in this vulnerable patient demographic. For these reasons, there is
a need for appropriate government regulation in local bioactive
agents and regenerative cellular-based therapy for ED.

Summary recommendations

o Lifestyle changes, management of risk factors and optimisation
of existing medical conditions should accompany all ED
treatment regimens (LoE 1; Grade A).

o Cardiovascular risk stratification should be performed, and
referral for further cardiac testing and cardiology review
should be provided (LoE 1; Grade A).

o Oral PDE5i drug remains the first line therapy for ED (LoE 1;
Grade A).

o Correction of male hypogonadism may improve sexual function
and salvage non-responders to PDE5i (LoE 2; Grade A).

e ICIs and vacuum erection devices are recommended as second
line therapy (LoE 1; Grade B).

e Penile prosthesis implantation can be considered in men who
are medically refractory or unable to tolerate the side effects of
medical therapy (LoE 4; Grade B).

e The use of low intensity shockwave therapy, pro-erectile
regenerative and cellular-based therapy should be cautioned
and remains largely experimental (LoE 3; Grade B).

Conclusion

ED is a common condition and patients with medical
comorbidities should be thoroughly evaluated for cardiovascular
and metabolic risk factors and managed accordingly.
Furthermore, the current evidence supports a multidisciplinary



approach with personalised medicine to tailor the management
of ED. The availability of effective and safe PDE5i medication
has led to an increase in the number of men seeking help for
ED, thereby creating an opportunity to screen and promote
good sexual health and safe sexual practice. More invasive
second and third line treatments can be offered in cases where

better erection is desired and/or failure of oral medication is
encountered.

This set of clinical practice recommendations is intended to

recommended in these clinical guidelines are derived from
evidence-based and consensus-based processes endorsed by
USANZ and the AChSHM for the RACP. The most effective
approach for a particular patient with ED is best determined by
the patient (and his partner) and treating clinician in the context
of that patient’s history, values and goals for treatment.

Competing interests: No relevant disclosures.

provide a clinical framework and serve as a guide in the decision

making on the management of ED. The strategies and approaches
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