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Abstract

Our interim analysis of a phase II clinical trial on low-intensity extracorporeal shockwave therapy (Li-ESWT) for men with
erectile dysfunction (ED) has demonstrated it is safe with no reported adverse outcomes. Interim analysis has demonstrated
Sexual Encounter Profile 3 (ability to maintain erection till completion) was achieved in 60% of men prior to Li-ESWT,
which increased to 90% after treatment. Nevertheless, limitations of our clinical trial include the lack of a sham arm and our
inability to exclude men with psychogenic ED. We have begun recruitment of our phase III clinical trial that will allow
assessment of treatment efficacy against a sham control arm. There exists substantial interest in the use of restorative
therapies (i.e., LI-ESWT, stem cells, and platelet rich plasma) for men with ED with the potential to combine therapies to

potentially lead to an augmented response.

Commentary

Erectile dysfunction (ED) is very common with 1 in 5 US
men being afflicted by this condition. ED can have dele-
terious effects on the quality of life of both the man and his
partner [1]. Fortunately, there exists several well-established
treatment options for ED which range from oral medications
(i.e., phosphodiesterase-5 inhibitors) to more invasive
interventions (penile prosthesis). However, these treat-
ments, although highly effective in many men, fail to
reverse the underlying pathophysiology of the condition [2].
Further, these treatments carry with them adverse events
and contraindications that must be discussed and identified
prior to initiating therapy. ED therapy also limits the
spontaneity of a sexual encounter as it may require planning
and therefore a treatment that aims to reverse the underlying
cause is strongly desired [2]. Since the initial study by Vardi
et al. in 2010 for the use of low-intensity extracorporeal
shockwave therapy (Li-ESWT) for ED, there has been
widespread media attention and excitement at the prospect
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of a non-invasive cure for ED [3]. Nonetheless, large well-
designed randomized trials are required to confirm the
effectiveness of therapy. Currently Li-ESWT is not
approved by the Federal Drug Administration (FDA) for the
treatment of ED and both the American Urological Asso-
ciation and Sexual Medicine Society of North America do
not recommend its use outside of an investigational setting
[4, 5].

The use of Li-ESWT within urology is not new with its
application initially for the treatment of renal and ureteral
calculi. Given its non-invasive technique and limited anes-
thetic requirements its use has branched substantially to
other specialties with studies having been published within
the cardiac and orthopedic literature [6, 7]. The full
mechanism of how Li-ESWT has yet to be fully understood
but numerous well-conducted rodent studies have provided
the framework to the mechanism of action. Primarily, the
main mechanism is stimulation of angiogenesis and
restoration of blood flow. Prior studies have reported
upregulation of various proangiogenic factors, such as
vascular endothelial growth factor and endothelial nitric
oxide synthase [8]. Other mechanisms include promotion of
recruitment of endogenous progenitor cells and activation of
Schwann cells, which has the ability for nerve generation
which has been demonstrated in rat models with pelvic
neurovascular injuries [9].

We are currently in the midst of completing a phase II
clinical trial at the University of Miami (NCT03067987)
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using the MoreNova shockwave generator developed by
DirexGroup (Canton, MA, USA) [10]. We have recruited
80 men with the following inclusion criteria: men aged
30-80 years old with a baseline IIEF-EF score of 11-25
(mild to moderate), total testosterone 300-1000 ng/dl, no
history of neurologic or psychiatric disease or pelvic sur-
gery or radiation, no anatomic malformations, and hemo-
globin Alc<7.0%. Importantly, men already taking a
phosphodiesterase-5 inhibitor (PDESi) were assigned a
washout period of 4 weeks before beginning the study and
remained without PDESi for the duration of the study.
Patients were randomized in a 1:1 allocation ratio to receive
one of two treatment protocols. Group A underwent five
treatments of 720 shockwaves given over five consecutive
days. Group B received six treatments of 600 shockwaves
given every other day over two weeks. Each group received
a total of 3600 shockwaves. The device delivered electro-
magnetic shockwaves in linear segments, circumferentially
around the penis, with an energy intensity of ~0.09 mJ/mm.
Minimal clinically importance difference (MCID) was
defined as an increase in IIEF of>2 for patients with
baseline mild ED (IIEF score of 17-25), and > 5 for patients
with baseline moderate ED (IIEF score of 11-16) at the end
of six months. Our interim analysis has demonstrated MCID
for the IIEF-EF was achieved in 66% of group A and 75%
of group B, and the percentage of yes responses to Sexual
Encounter Profile 3 went from 63 to 88% in group A and 58
to 92% in group B (Figs. 1 and 2). No treatment-related side
effects were reported. The results are encouraging and will
hopefully provide valuable data for the clinical efficacy of
Li-ESWT. We have begun recruitment for our phase III
clinical trial to assess the efficacy of Li-ESWT against a
sham control group with an extended follow-up of
12 months (NCT03670628).

Other restorative therapies which are currently being
investigated is the use of plasma rich proteins and mesench-
ymal stem cell (MSC) therapy. MSC therapy are thought to
stimulate endothelial cell proliferation and lead to inhibition of
endothelial cell apoptosis mediated by a paracrine mechanism.
Unfortunately, survival rates of MSC is quite dismal when
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Fig. 1 IIEF scores at baseline, 1, 3, and 6 months for both treatment
groups
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Fig. 2 EHS scores at baseline, 1, 3, and 6 months for both treatment
groups
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Fig. 3 Combination of shockwave and stem cells for erectile dys-
function may potentially lead to augmented therapeutic response

injected into the cavernosal tissue [8]. There has been evi-
dence to suggest concomitant Li-ESWT and stem cell therapy
leads to an increased proliferation rate of the stem cells which
could have beneficial effects on the target tissue [11]. Fig. 3
illustrates the potential augmented response by dual therapy. A
recent animal study found combination of Li-ESWT and
adipose-derived mesenchymal stem cells lead to superior
outcomes than either treatment modality alone in protecting
against ischemia-reperfusion induced thigh injury [12]. This
study has limitations in that it assessed acute ischemic injury
which is unlike the pathophysiology of ED but demonstrates a
potential augmented response by combined both Li-ESWT
and stem cell therapy. Another study within the orthopedic
literature found radial shockwaves lead to greater proliferation
of MSCs as well as self-renewal in vitro and were found to
accelerate cartilage repair in a rabbit model [7]. With respect
to using Li-ESWT and MSCs for the treatment of ED, one
study of 8-week old rats treated with a combination of both
modalities found Li-ESWT stimulated MSCs to express more
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VEGEF than either treatment alone. Li-ESWT also increased
the quantity of MSCs within the corpus cavernosum and has
the potential to augment tissue repair [6].

The notion of restorative therapy that has the potential to
reverse the underlying pathophysiology of ED is very
exciting and has gained widespread media attention with
numerous clinics offering Li-ESWT and stem cell therapy
for the treatment of ED. Unfortunately, ongoing trials
(NCT03670628) and future research is still required to truly
determine the clinical efficacy of these restorative therapies.
Until mature data become available, Li-ESWT and stem cell
therapy are not FDA approved therapies for ED and not
recommended by both the AUA and SMSNA outside of an
investigational setting. Although highly enticing, we as
physicians should continue to counsel patients to seek
treatment options which have demonstrated clinical and
long-standing efficacy.
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