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Abstract: Medical management of lower urinary tract symptoms related to benign prostatic
obstruction engages healthcare professionals worldwide. Currently, alpha-1 adrenergic antagonists
are strongly recommended as first-line therapy for patients with moderate to severe symptoms
because of their safety, efficacy and good tolerability. These agents are highly heterogeneous in
terms of pharmacological selectivity for the adrenergic receptor subtypes with silodosin being the
agent characterized by the highest a /0,5 affinity ratio. This property has been proposed to confer
to silodosin advantages in terms of bladder outlet obstruction improvement and lower incidence of
cardiovascular side effects at the cost of a higher incidence of ejaculatory dysfunction. These
aspects should be carefully taken in consideration when personalizing medical therapy for lower
urinary tract symptoms related to benign prostatic obstruction.
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Introduction

Benign prostatic enlargement (BPE), is a common nonmalignant disorder affecting
a growing number of men worldwide.'** The resulting benign prostatic obstruction
(BPO), a condition defined on the basis of invasive urodynamic investigations as
high-pressure/low-flow micturition pattern and diagnosed when the bladder outlet
obstruction index (BOOI) is >40, has been traditionally considered the main patho-
physiological link between BPE and lower urinary tract symptoms (LUTS).*”
Moreover, pre-clinical and clinical evidences exist supporting the hypothesis that
BPO can also lead to progressive morphological remodelling of the bladder and the
upper urinary tract with subsequent potential serious functional impairments.’
Interestingly, increased intravesical pressure represents one of the most important
stress factors stimulating molecular and cellular events involved in the pathogenesis
of bladder wall remodelling following BPO.> The management of patients with
LUTS suggestive of BPO (LUTS/BPO) aims to ensure improvement of symptoms,
quality of life (QoL) and, potentially, to prevent pathologic remodelling of the urinary
tract. However, these patients are heterogeneous in terms of demographics, comor-
bidity profile, habits, needs, and expectations. Therefore, personalized treatments
balancing desired effects against potential adverse events are strongly advocated.

Alpha-1 Adrenergic Antagonists (ABs) in the
Treatment of LUTS/BPO Patients: The Concept of

Uroselectivity
Currently, ABs are strongly recommended as first-line therapy for patients with
moderate to severe LUTS/BPO because of their safety, efficacy and good
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tolerability.® ABs represent a family of agents that bind to
and inhibit type la -adrenergic receptors (AR) thus counter-
acting the effects of endogenously released noradrenaline on
smooth muscle cells in the lower urinary tract and improving
the dynamic component of BPO.® Nowadays, the following
ABs are available in Europe: alfuzosin, doxazosin, silodosin,
tamsulosin, and terazosin.” These agents are heterogeneous
in terms of “uroselectivity”, a concept that may be discussed
from different perspectives.* Three al-AR subtypes (o,
a1g, and a;p) have been found in human tissues. The a;,
subtype is the predominant subtype located in the human
prostate, bladder base, bladder neck, prostatic capsule, and
prostatic urethra, where it mediates the contraction of the
smooth muscle cells. a;p -ARs are also expressed to
a significant extent in the human prostate, and a3 -ARs are
mainly involved in the contraction of smooth muscle cells
located in human arteries. Pharmacological uroselectivity,
defines the selectivity toward o5 and a;p -AR versus o;p-
AR.? On the other hand, clinical uroselectivity can be defined
as the balance between desired clinical effects on obstruction
and symptoms vs unwanted side effects.* The early ABs
(alfuzosin, doxazosin, terazosin) are nonselective for AR
subtype. Tamsulosin has relative selectivity for the o, and
a1p -subtypes. It is 15- and 3-fold more selective for the o 5-
AR than for the a5 and a,p subtypes, respectively. Silodosin
is a new, highly selective AB characterized by a very strong
affinity for the a5 -AR (162 times higher than that for the
a;1g -AR, and 55 times higher than that for the o;p-AR). From
a clinical point of view, all ABs have been reported to
provide statistically and clinically significant improvements
in terms of both voiding and storage LUTS with respect to
placebo, and to rise patients’ QoL. Overall, there are only
minimal differences in the efficacy of ABs in improving
LUTS/BPO. Therefore, no specific recommendations are
provided by officially recognized guidelines regarding the
choice of which drug should be considered according to the
patient’s characteristics.® However, evidences exist demon-
strating clinical and urodynamic implications of pharmaco-
logical uroselectivity (Table 1).

Pharmacological Uroselectivity
Influences Urodynamic Efficacy of
ABs

The analysis of published evidence suggests the existence of
a positive relationship between o, o/, 5 receptor affinity ratio
and BOOI improvement.” Indeed, when clustering ABs
according to their receptor pharmacologic selectivity and

Table | Clinical and Urodynamic Implications of Pharmacological
Uroselectivity

Advantages Disadvantages

Higher mean BOOI improvement’ Higher incidence of

EjDs''

Higher mean Qmax improvement’

Higher mean PdetQmax improvement”

Lower incidence of cardiovascular side

effects'!

Abbreviations: BOOI, bladder outlet obstruction index; EjDs, ejaculatory dys-
functions; PdetQmax, detrusor pressure at maximum urinary flow; Qmax, max-
imum urinary flow.

urodynamic efficacy, three subgroups can be identified with
silodosin being the only member of a subgroup characterized
by the highest levels of BOOI improvement and o,y 5 -AR/o -
AR affinity ratio.” Accordingly, a systematic review and meta-
analysis of studies evaluating the urodynamic outcomes of
ABs in patients with LUTS/BPO showed a mean BOOI
improvement of —14.88 for alfuzosin, —19.41 for doxazosin, —
30.45 for silodosin, —14.27 for tamsulosin, and —6.69 for
terazosin.® Interestingly, BOOI reduction observed after ther-
apy with ABs is due to a sustained decrease of mean detrusor
pressure at maximum urinary flow (PdetQmax) and only to
a marginal improvement of maximum urinary flow (Qmax).®
Magnitude of PdetQmax and Qmax improvement are higher
after silodosin therapy with respect to other ABs.” An explora-
tive clinical study investigated the effects of silodosin 8 mg
once daily on obstruction urodynamic parameters and subjec-
tive symptoms in 30 Caucasian patients.” All enrolled patients
were obstructed (BOOI >40), reporting dissatisfaction with
previous drug treatments and complained of severe symptoms
for which they were awaiting surgery. The magnitude of BOOI
improvement was both statistically and clinically significant,
and 53.3% of patients improved their class according to BOOI
(obstructed to unobstructed/obstructed to equivocal/equivocal
to unobstructed). Also, total IPSS score, IPSS storage and
voiding sub-scores as well as IPSS QoL sub-score improved
in a statistically significant manner. Most interestingly, at the
end of the treatment all patients declared that their condition
improved enough to spare or delay surgery.9

Pharmacological Uroselectivity
Influences Adverse Events (AEs)
Profile of ABs

Differences in terms of prevalence of AEs have been
reported among the different ABs and have been related to
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pharmacological uroselectivity. These effects commonly
include dizziness, headache, postural hypotension, and eja-
culatory dysfunctions (EjDs) (a broad spectrum of conditions
ranging from absence of seminal emission, reduced ejaculate
volume, and reduced ejaculation force).'®'* Non-selective
drugs, such as doxazosin and terazosin are associated with
higher incidence of cardiovascular AEs.'> A meta-analysis
on the vascular-related safety of ABs showed that the odds of
developing a cardiovascular-related AE were 3.71 for tera-
zosin, 3.32 for doxazosin, 1.66 for alfuzosin, and 1.42 for
tamsulosin as compared with placebo.'® The a5 -AR selec-
tivity profile of silodosin minimizes the propensity for blood
pressure-related adverse effects caused by ;5 -AR blockade
such as orthostatic hypotension, dizziness, and cardiovascu-
lar AEs."® Novara et al analyzed the clustered datasets of the
USA and European registrational trials to provide insights on
the safety of silodosin.'” Dizziness and orthostatic hypoten-
sion had similar prevalence rates in the silodosin and placebo
groups (1.9% vs 0.6% and 1.3% vs 1.1%, respectively).'’
Modification of systolic blood pressure, diastolic blood pres-
sure, and heart rate, have also been reported to be similar
between silodosin and placebo.'""'>'¢ Although a, A receptor
selectivity is associated with less systemic undesirable
effects, on the other side it results in a greater risk of dis-
turbances in ejaculatory function. Indeed, the incidence of
EjDs with ABs has been reported to increase with increasing
AB specificity. In vitro studies on human vas deferens
demonstrated that oAR blockade eliminates electrically
induced contractions, with the a5 subtype being the critical
AR subtype involved in human vas deferens contractions.
Therefore, a loss of seminal emission rather than retrograde
ejaculation represents the main process behind the pathogen-
esis of EjDs.'"'” Based on evidence from clinical studies, the
percentage of patients reporting EjDs was 0%, 0.3%, and
3.6% after alfuzosin, terazosin, and doxazosin, respectively,
with no statistically significant difference compared to pla-
cebo in blinded controlled trials involving doxazosin and
terazosin.'” The incidence of EjDs with tamsulosin has
been reported to range between 11% and 18%.'7 Of note,
Novara et al found EjDs to be the most frequently reported
adverse drug reaction in patients receiving silodosin (22%
patients in the silodosin group and 0.9% in the placebo group
(OR 28.14; P < 0.001)). Interestingly, discontinuation rates
due to adverse drug reactions in patients taking silodosin are
low (4.3%) and only 2% higher than with placebo."
Moreover, evidence exists demonstrating that EjDs can
even be considered predictors of therapeutic efficacy.'®'?
Indeed, post hoc analyses of data from randomized

controlled trials showed that patients experiencing EjD dur-
ing treatment with silodosin were those with the highest
improvements in terms of LUTS. Finally, the occurrence of
EjDs seems to be related also with the progressive improve-

ment of both urinary symptoms and flow rate over time."*

Conclusions

Silodosin is the member of the ABs family characterized
by the highest a4 -AR/a5 -AR affinity ratio. This unique
pharmacological profile has relevant urodynamic and clin-
ical implications. Pros of pharmacological uroselectivity
profile that characterize silodosin among other ABs
include highest level of BOOI improvement and placebo-
like cardiovascular AE. These advantages are achieved at
the cost of highest rate of EjDs. The safety profile of
silodosin makes it a useful agent for the management of
patients suffering from low blood pressure and for those
receiving therapy with hypotensive agents. Finally,
remembering its ability to delay the need for surgery, is
to be highlighted the impact it could have on the reduction
of surgical waiting lists. In young and sexually active men,
the risk of EjDs deserves careful discussion.

Abbreviations

Abs, alpha-1 adrenergic antagonists; AE, adverse events;
AR, adrenergic receptor; BPE, benign prostatic enlarge-
ment; BPO, benign prostatic obstruction; EjDs, ejaculatory
Dysfunctions; LUTS, lower urinary tract symptoms;
BOOI, bladder outlet obstruction index; PVR, postvoid
residual urine volume; QoL, quality of life.
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