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Figure 1

ED and vascular insufficiency on penile duplex had asymptom-
atic CVD.”

These findings suggest that patients who present with ED and
CV risk factors should be evaluated for silent CVD and should
undergo a thorough CV evaluation.

Men with new onset ED and no signs or symptoms of CVD
are at increased risk for experiencing a CV event in the subse-
quent 3-5 years.**

Men in their 40s with ED have a 50-fold increased risk of
CVD and men in their 20s and 30s have a sevenfold increased
CV risk.”

A meta-analysis of 36744 men with ED in 12 prospective
cohort studies found that the presence of ED significantly
increased the risk of CVD, CAD, stroke and all-cause mortality,
and the presence of ED was an independent risk factor for CVD.
Ponholzer et al found that men with moderate to severe ED had
a 65% increased relative risk for developing symptomatic CAD
compared with men who did not have ED.?

The Prostate Cancer Prevention Trial was a landmark study
by Thompson et al that prospectively assessed the time to devel-
oping CVD after the diagnosis of ED. There were 4247 men
with no ED at study entry; 2420 developed incident ED (defined
as the first report of ED of any grade) over 5 years. Those men
that developed ED had a 1.45-fold higher probability of expe-
riencing a CV event compared with men who did not develop
ED.”

The severity of ED has been correlated with the extent of
CVD. Banks et al reported that the risk of future CV events
increased progressively according to ED severity.?® This was
shown in both men with and without known CVD at baseline
and after controlling for confounders. Solomon and colleagues
found an inverse correlation between international index of
erectile function (IIEF) scores and plaque burden seen on coro-
nary angiography.” In addition, Yaman et al demonstrated a

Link between oxidative stress, endothelial dysfunction and ED. CVD, cardiovascular disease; ED, erectile dysfunction.

significant correlation between ED severity on IIEF question-
naires and coronary artery calcification.*®

Finally, Dr Montorsi et al found that severe ED was more
common in patients with multivessel coronary involvement as
compared with those with single-vessel disease (31% vs 12.5%;
p<0.01). They also found a significant inverse relationship
between the extent of CVD and TIEF scores.’’

Normal erectile function depends on the release of NO and
endothelial-dependent vasodilation of the penile arteries. The
‘artery size’ hypothesis, first described by Dr Montorsi, offers
an explanation why men are more likely to develop ED before
a myocardial infacrtion. It is believed that atherosclerosis affects
all vascular beds equally but smaller arteries are more likely to
become occluded than larger arteries.>' ** The penile arteries are
1-2 mm while the coronary arteries are 3—4 mm. Thus, the same
degree of endothelial dysfunction and atherosclerosis is more
likely to occlude blood flow in the penile arteries compared with
the coronary arteries. The penile arteries therefore serve as a
sensitive indicator for subsequent CVD. This theory is supported
by the fact that ED occurs approximately 3 years prior to
cardiac symptoms in virtually all patients with chronic coronary
syndrome whereas patients with acute coronary syndrome have
a much lower prevalence of sexual dysfunction.*

Bullet point: The relationship between the risk factors for
CVD and ED are intimately interwoven, one with the other.
Clinicians need to factor this in when counselling the man with
ED.

TESTOSTERONE AND ERECTILE FUNCTION

Among the phenomena in the ageing man are a decrease in erec-
tile function and testosterone levels. Add to these, increased risk
for CVD, muscle wasting, decrease in bone density and libido,
with all of these factors having an interplay with testosterone
metabolism.”> Androgens play a key role in maintaining erectile
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function through four main mechanisms. Androgen deprivation
has been shown to result in impairment of NO synthase release,
altered PDES expression and activity, impaired cavernosal nerve
function, and contribution to veno-occlusive disease in the
penis.** The role of testosterone replacement therapy (TRT)
as a potential to improve erectile function in the man with ED
remains an issue for patient and physicians who are comfortable
treating androgen deficiency which include primary care physi-
cians and specialists. Androgens are known to have a significant
impact on the function of the smooth musculature within the
corpus spongiosum.”’

The observation that TRT enhances the efficacy of PDES
inhibitors in hypogonadal men taking these therapies with
suboptimal response to the PDES inhibitors alone has been
reported.”® In addition, investigators have demonstrated that
TRT in hypogonadal men can improve erectile function even
without the benefit of PDES inhibitors.* In addition, guidelines
for managing ED in hypogonadal men by the European Associa-
tion of Urology recommend controlling the man to a eugonadal
state prior to initiation of PDES inhibitor therapy.*® Testosterone
measurement consists of a serum specimen which should be
ideally obtained in the morning because of the normal diurnal
variation of testosterone which is at its peak in the morning.
Since TRT is relatively safe, and men can potentially see an
improvement in erectile function, it seems prudent to consider
this issue when presented with a patient suffering from ED.

SAFETY OF TRT

Recently, the US Food and Drug Administration (FDA) has
issued a safety announcement regarding TRT. In part it reads
“The benefit and safety of these medications have not been estab-
lished. We are also requiring these manufacturers to add infor-
mation to the labeling about a possible increased risk of heart
attacks and strokes in patients taking testosterone.”’

In their extensive review, Bassil and coworkers summarise the
benefits and risks, with benefits such as improvement of sexual
function, bone density, muscle strength, cognition and overall
improvement in quality of life. Among the risks that have been
suggested include erythrocytosis, liver toxicity, worsening of
sleep apnoea and cardiac function, possibly increasing symp-
toms of benign prostatic hyperplasia (BPH). They also note
that although a possibility of stimulation of prostate cancer has
been hypothesised, no scientific or clinical evidence exists to this
possible risk.*®

Erythrocytosis has been noted in men on TRT, and should
be monitored every 6-12 months depending upon the patients’
response to changes in haematocrit levels. For mild elevations,
the dosage of testosterone can be decreased or the interval of
using the medication can be increased. With the haematocrit
greater than 50%, decisions to temporarily discontinue the
medication or periodic phlebotomy may be indicated.*®

Liver toxicity has generally been associated with oral forms of
TRT, but does not appear to be a risk in injection or transdermal
therapy.”” In patients with marked obstructive sleep apnoea or
untreated severe congestive heart failure, these issues should be
resolved before initiating TRT.?”

Clinicians should be aware of these possible detrimental effects
of TRT and the possible contraindications, and to prescribe and
monitor in an appropriate manner, which may vary from patient
to patient.

Bullet point: In men with ED, assessing androgen status is a
simple evaluation, and therapy when indicated can be beneficial,
and in most men, safe.

CURRENT TREATMENT OPTIONS

As is true in so many medical conditions, lifestyle modifications,
considered first-line therapy, can have a salutary effect in ED
management, and men should be encouraged to make the neces-
sary changes to the benefit of their sexual function and to their
overall health as well. Despite the benefits of behaviour modifi-
cation, men presenting with ED want the physician to help with
measures that can have an immediate impact.

The options for management beyond behaviour modifica-
tion include TRT, PDES inhibitors, intracavernosal injection
therapy, vacuum constriction devices (VCDs), intraurethral
prostaglandin suppositories and surgical placement of a penile
prosthesis.*

PDES inhibitors, the primary second-line therapy, have been
the mainstay of ED treatment since the release of sildenafil
(Viagra) in 1998, with the subsequent development of many
others, and still more in the development stage. These medica-
tions do improve erectile quality for the majority of men, and
they work by enhancing blood flow in the corpora cavernosa.
These medications are generally used on demand and need to be
taken about an hour before sexual intimacy. Tadalafil (Cialis) is
longer acting and does come in a daily preparation potentially
eliminating the ‘on-demand’ need. The daily dosing of tadalafil,
2.5-5 mg\day, has also been approved by the FDA for treatment
of symptoms of BPH.*! PDES inhibitors are contraindicated in
men taking nitrates, but otherwise PDES inhibitors are very safe
and effective. When PDES inhibitors are coadministered with
nitrates, pronounced systemic vasodilation and severe hypoten-
sion are possible. Many patients with ED are elderly and have
the same risk factors as patients with CAD, so these drug combi-
nations are commonly considered or encountered in clinical
practice.*

It is important for clinicians prescribing these drugs to make
the patient aware of the action of the drugs especially the fact
that they do not result in an immediate erection, and that they
do not cause an erection without sexual stimulation. There is
frequently a great expectation when men begin using these drugs
and it is wise to temper their enthusiasm and explain they do
not work immediately, and may not work every time, but also
let the patient know that if these drugs do not work, there are
other options.

Besides PDES inhibitors and among second-line therapies are
VCDs which are clear plastic chambers placed over the penis,
tightened against the lower abdomen with a mechanism to create
a vacuum inside the chamber. This directs blood into the penis.
If an adequate erection occurs inside the chamber, the patient
slips a small constriction band off the end of the VCD and onto
the base of the penis. An erection beyond 30 min is not recom-
mended. These devices can be a bit cumbersome, but are very
safe.*”

Another second-line therapy is the use of alprostadil, either
intracavernosal or intraurethral. Two products are available for
direct injection, Caverject (Pfizer) or Edex (Actient). A small
needle is used to inject the medication into the lateral aspect of
the penis through a small-gauge needle.

Response is dose related and usually occurs within 10-15 min,
and does not require stimulation. The intraurethral prepa-
ration, medicated urethral suppository for erection (MUSE),
consists of a tiny pellet of drug inserted into the urethral meatus.
Response is also dose related, and onset similar to the cavernosal
preparations.
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Figure 2  Algorithm for evaluating and managing the patient with ED. CV, cardiovascular; CVD, cardiovascular disease; ED, erectile dysfunction.

PSYCHOSEXUAL COUNSELLING

Psychosexual counselling, or sex therapy, is an appropriate
recommendation especially for men who are experiencing
discord with their partner especially if the conflict is related
to the man’s ED. Counselling usually consists of 5-20 sessions
with counsellor. It is our recommendation that referral doctors
treating men with ED make a referral to a psychotherapist or
sex therapist who is certified by AASECT (American Association
of Sexuality Educators, Counselors and Therapists) of certified
sexuality educator.*

Studies have shown that for men with stress-related ED, when
the partner is involved in the therapy, the problem is resolved
50%-70% of the time. When the man must go through coun-
selling alone, the results are less successful. Psychosexual coun-
selling is unlikely to be effective if a man drops out of treatment
after just one or two sessions.**

In patients who either fail to respond to first or second-line
therapy, or are not interested in the conservative therapies,
penile prosthesis implantation is available. Malleable and rigid
implants were available for many years, but in 1973 the world of
penile prosthetics took a giant leap forward with the advent of
the inflatable penile implant. Most implants done nowadays are
of the inflatable variety. Adverse events including malfunction
and infection are rare, and patient satisfaction is very high.*’

For an algorithm to facilitate evaluation and treatment of
patients with ED, see figure 2.

FUTURE THERAPIES

On the horizon is gene therapy that would deliver genes that
produce products or proteins that may not be functioning
properly in the penile tissue of men with ED. Replacement of
these proteins may result in improvement in erectile function.
Experimental animal models have demonstrated improvement
in erectile function with gene therapy. Human studies may also
demonstrate success with this therapy. Gene therapy may take a
long time for regulatory approval and public acceptance.

The first stem cell study for the treatment of ED was published
in 2004. This study used embryonic stem cells to treat ED. At
this time, there is a total of 36 published basic studies assessing
stem cell therapy for ED, with two clinical trials. The mech-
anism of action of stem cells is to generate angiogenesis with
subsequent increase in cavernosal smooth muscle cells within the
corporal bodies.*

Another potential new treatment consists of penile low-inten-
sity shock wave lithotripsy. This consists of 1500 shocks twice a
week for 3—6 weeks. The purpose is to stimulate neovasculari-
sation to the corporal bodies with improvement in penile blood
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flow and endothelial function. The use of low-intensity shock
wave lithotripsy may convert PDES inhibitor non-responders to
responders.*’

Finally, there are NO-releasing polymers that are capable
of delivering NO in a pharmacologically useful way. Such
compounds include compounds that release NO upon being
metabolised and compounds that release NO spontaneously in
aqueous solution. Initial animal studies suggest that cavernosal
injections of NO polymers can significantly improve erectile
function.*®

Current research questions

» Many areas in the field of ED remain ripe for further
investigation:

» Can we develop a simple yet accurate method to distinguish
organic from psychogenic ED?

» What are truly the norms for testosterone levels in men and
could we better determine which might actually benefit, and
thus, should receive TRT?

» What is the future of stem-cell therapy in the treatment of
men with ED

Main messages

» The risk of developing ED increases with age.

» Nearly every primary care physician, internist and geriatrician
will be treating men with ED.

» The recent shift in the management and evaluation of ED,
with primary care physicians replacing urologists in the
forefront of ED diagnosis and therapy, has been a welcome
and timely change.

» It is likely to improve ED management and benefit a large
number of men, particularly in terms of recognising ED as a
sentinel of vascular disease.
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Self assessment questions

Please answer true and false to the below statements.

1. Men in their 40s with erectile dysfunction (ED) compared
with men without a history of ED have an increased risk of
developing cardiovascular disease (CVD) in 5 years.

2. Men presenting with ED should have consideration for a
cardiovascular work-up as significant numbers of these men
have occult or asymptomatic heart or vascular disease.

3. Endothelial dysfunction is more common in men with ED than
in men with CVD.

4. The most likely explanation for men developing ED prior to
developing CVD is that the penile arteries are much smaller
than the coronary arteries and the smaller penile arteries
are likely to be occluded before the coronary arteries are
significantly narrowed and become symptomatic.

5. All men receiving testosterone replacement need to have
periodic measurement of haemoglobin and haematocrit to
monitor for erythrocytosis.
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