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TEAE (9.0  %) but led to study discontinuations in only 
1.6  % of patients. Dizziness without orthostatic hypoten-
sion occurred in 0.8 %. A marked reduction in total IPSS 
(−2.7 ± 3.8) was documented at the first visit of this exten-
sion phase in patients having de novo silodosin compared 
with lesser improvement in patients previously treated 
with silodosin (−0.82 ± 4.2) or tamsulosin (−0.83 ± 3.8). 
Improvements were maintained throughout the open-label 
phase. QoL also improved, with the greatest improvement 
in de novo silodosin patients. No relevant changes in Qmax 
occurred.
Conclusions  Long-term treatment with silodosin was safe 
and efficacious. Abnormal ejaculation was the most com-
mon TEAE, but led to treatment discontinuation in only 
1.6  % of patients. Orthostatic hypotension was not seen, 
and only a few patients experienced dizziness.

Keywords  Adrenergic alpha blockers · Silodosin · 
Benign prostatic hyperplasia · Lower urinary tract 
symptoms · Phase III clinical trial · Long-term effects

Introduction

Lower urinary tract symptoms (LUTS) are prevalent in the 
male population, increase with age, and are often bother-
some [1]. Benign prostatic hyperplasia (BPH), the micro-
scopic changes of the epithelial and/or stromal cells of 
the prostate, also increases with age and is often associ-
ated with LUTS [2]. Men with LUTS suggestive of BPH 
(LUTS/BPH) usually present with a combination of storage 
LUTS (e.g. urgency, frequency, and nocturia) and voiding 
LUTS (e.g. hesitancy, weak stream, and intermittency) [3]. 
Voiding LUTS are commonly attributed to benign prostatic 
obstruction (BPO) and caused by protrusion of the enlarged 
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with LUTS/BPH.
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gent adverse events (TEAE) were experienced by 33.4 % 
patients. Ejaculation dysfunction was the most common 
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prostatic gland into the urethra, but may also occur due 
to detrusor underactivity caused by reduced detrusor con-
traction power or duration [4]. Storage LUTS may occur  
secondary to BPO [5] or may be entirely unrelated to  
coexistent BPH [6].

α-Blockers are an established drug class for the treat-
ment of LUTS/BPH and often used as first-line therapy 
[7]. They work by ameliorating the dynamic compo-
nent of BPO which is mediated by α1A-adrenoreceptors 
(α1A-AR). Subtype-nonselective α-blockers (e.g. doxazo-
sin and terazosin) are often associated with vasodilatation 
and cardiovascular adverse events (e.g. dizziness, asthe-
nia, fatigue, somnolence, and orthostatic hypotension) [8–
10] due to the antagonism of the α1B-AR sub-type found 
in blood vessels [11, 12]. Due to the risk of falls and fall-
related morbidity or mortality, such adverse events are 
particularly undesirable in elderly men who often have 
cardiovascular comorbidities and take antihypertensive 
medication [13, 14].

The development of uro-selective α-blockers with 
increased affinity for the α1A-AR over other subtypes has 
provided the possibility to maximize efficacy and minimize 
undesirable cardiovascular adverse events [15, 16]. Silodo-
sin is a new α-blocker with high α1A-AR but low α1B-AR 
selectivity. Silodosin has been licensed for LUTS/BPH in 
more than 50 countries, including USA, Europe, and Japan. 
Silodosin is approximately 160 times more selective for the 
α1A-AR, whereas the other widely available uro-selective 
α-blocker tamsulosin has only tenfold selectivity for the 
α1A-AR [17]. Randomized, controlled, 12-week phase III 
trials have demonstrated the efficacy and cardiovascular 
safety of silodosin in comparison with placebo or tamsulo-
sin [18–20]. A consequence of the uro-selectivity of silodo-
sin is its antagonism of α1A-AR in the ejaculatory apparatus 
which results in a higher incidence of ejaculation disorders 
(14–33 %) [21]. Due to the above-mentioned drug charac-
teristics, silodosin treatment seems to be especially suitable 

in older men who often take antihypertensive drugs but are 
less likely to be concerned or bothered by ejaculatory dys-
function [22].

The primary aim of this open-label, 9-month extension 
study was to evaluate the long-term safety of silodosin 
8 mg administered once daily for the treatment of men with 
LUTS/BPH. Secondary objectives were the evaluations of 
long-term clinical efficacy and quality of life (QoL) in men 
treated for LUTS/BPH with silodosin 8 mg once daily.

Patients and methods

Patients and study design

This prospective, multicentre, open-label study was con-
ducted in Europe between October 2006 and January 2008 
(clinical trials registration number NCT00359905). Men 
aged ≥50 years with signs and symptoms of BPH, who had 
successfully completed the 12-week double-blind study in 
which they were randomized to silodosin 8  mg, tamsulo-
sin 0.4  mg, or placebo [18], were included. Patients had 
no relevant medical conditions or drug therapy that would 
exclude concomitant use of silodosin.

Patients who chose to enter the open-label extension 
study were all treated with silodosin 8 mg once daily. For 
those who had previously received double-blind treatment 
with silodosin 8 mg, the total treatment duration with silo-
dosin was 12 months (i.e. 3 months of double-blind treat-
ment and 9  months of open-label treatment), while for 
patients who previously received double-blind treatment 
with tamsulosin 0.4 mg or placebo, the treatment duration 
with silodosin therapy was 9  months. During open-label 
treatment, four follow-up visits (visits 9–12) were sched-
uled at week 2, 14, 27, and 40 (Fig. 1).

Safety parameters included vital signs (blood pressure 
and heart rate), electrocardiograms, laboratory tests, and 

Fig. 1   Study flow chart (3-month double-blind and 9-month open-label study). B baseline
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physical examination. Patient-reported treatment-emergent 
adverse events (TEAEs) were recorded and classified based 
on the terminology of the Medical Dictionary for Regula-
tory Activities (MedDRA).

Efficacy variables included the change from baseline 
in the total International Prostate Symptom Score (IPSS, 
sum of questions 1–7), IPSS storage sub-score (sum of 
questions 2, 4, and 7), and IPSS voiding sub-score (sum of 
questions 1, 3, 5, and 6). Responses to IPSS questions 1–7 
were measured on a six-point scale, ranging from 0 (not 
at all/none) to 5 (almost always/≥5 times). Additionally, 
the change from baseline in IPSS–QoL (question 8) was 
documented. Responses to IPSS question eight were meas-
ured on a seven-point scale, ranging from 0 (delighted) to 
6 (terrible). Furthermore, change from baseline in maxi-
mum urinary flow rate (Qmax) was measured by using free 
uroflowmetry.

Local ethics committee approval was obtained by each 
centre before patient recruitment. All study participants 
signed a new informed consent before entering the open-
label extension study. The study was conducted in accord-
ance with the guidelines of the International Conference on 
Harmonization for Good Clinical Practice and the Declara-
tion of Helsinki.

Statistical analyses

No formal inferential statistics were performed for the 
open-label extension phase data; only descriptive statis-
tics are presented. Continuous variables were expressed 
as mean ±  SD or as percentage in case of frequency or 
categorical variables. Patients entered in the open-label 
extension study were also listed in the tables and grouped 
according to the treatment assigned at the randomization in 
the double-blind phase.

Results

Patient disposition

A total of 892 patients completed the 12-week, double-
blind phase of the study, and 500 men chose to continue 
with the open-label extension study. Of the study partici-
pants who entered the 9-month open-label phase, 197 men 
received silodosin 8 mg, 204 men tamsulosin 0.4 mg, and 
99 men placebo during the double-blind phase (Fig. 2). Of 
the 500 patients recruited in the open-label phase of the 
study, 466 (93.3  %) completed ≥6  months of silodosin 

Fig. 2   Patient disposition dur-
ing the 9-month silodosin exten-
sion study. DB double-blind, OL 
open-label
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treatment; 173/197 (87.8  %) completed 12  months since 
they were already treated with silodosin for 3 months dur-
ing the double-blind phase. The mean age (SD) of men 
in the open-label phase was 66 (7.2) years. Other demo-
graphic characteristics are shown in Table 1. Approximately 
42 % of patients had arterial hypertension, and the majority 
of these study participants took cardiovascular drugs. Spe-
cifically, 24 % of men entered in the open-label study used 
drugs acting on the renin-angiotensin system and 12  % 
were on β-blockers, 9  % on calcium channel antagonists, 
and 6 % on diuretics. Some patients (96, 19.2 %) took more 
than one antihypertensive drug.

Long‑term safety

In total, 167 patients (33.4 %) experienced TEAEs in the 
open-label safety population. The most frequently reported 
TEAEs were “retrograde ejaculation” occurring in 9.0  % 
and influenza-like symptoms occurring in 2.8 % of patients 
(Table 2). All other TEAEs occurred in <2.0 % of patients. 
Dizziness was reported by only a few patients (0.8 %), and 
orthostatic (postural) hypotension was not reported at all.

Nine patients (1.8 %) experienced a total of nine serious 
TEAE during the open-label extension phase; all but one 
were considered to be unrelated to silodosin administra-
tion. One patient had a myocardial infarction; this man pre-
viously had silodosin 8  mg in the double-blind treatment 
phase in which he did not experience any adverse effect 

on blood pressure or heart rate. Due to the absence of any 
other risk factors for a cardiac event, this SAE was con-
sidered possibly related to silodosin administration. One 
patient died from a serious TEAE during the open-label 
extension phase; this TEAE was first reported during the 
double-blind period but unrelated to silodosin use.

A total of 13 patients (2.6 %) prematurely discontinued 
the open-label extension study due to 14 TEAEs. Twelve 
of these TEAEs were classified as definitely, probably or 
possibly related to silodosin administration. Eight patients 
(1.6 %) discontinued during the open-label extension phase 
due to “retrograde ejaculation”, and nine patients (1.8 %) 
discontinued due to the lack of efficacy (two patients 
reported both “retrograde ejaculation” and lack of effi-
cacy). However, no patient discontinued the study due to 
dizziness or orthostatic hypotension. In terms of vital signs, 
laboratory parameters or 12-lead electrocardiograms, no 
clinical changes were found. Table 3 demonstrates systolic 
and diastolic blood pressures as well as heart rates for the 
different treatment groups and the overall study population.

The overall safety population, i.e. patients exposed to 
silodosin in the double-blind or open-label phase, was very 
similar to that of the open-label safety population. For this 
overall group, “retrograde ejaculation” was the most fre-
quent TEAE (98/684 patients, 14.3 %). Dizziness occurred 
in only a few patients (10/684 men, 1.5 %). Overall, “retro-
grade ejaculation” infrequently led to patient discontinua-
tion from the study (13/684 men, 1.9 %).

Table 1   Baseline demographics 
of patients participating in 
the 9-month, open-label trial 
during which all men received 
silodosin 8 mg once daily

DB double blind, n number of 
patients, SD standard deviation, 
BMI body mass index

Previous DB silodosin  
8 mg (n = 197)

Previous DB tamsulosin 
0.4 mg (n = 204)

Previous DB  
placebo (n = 99)

All (n = 500)

Age (years)

 n 197 204 99 500

 Mean 66.2 65.9 65.8 66.0

 SD 7.5 6.8 7.4 7.2

Height (cm)

 n 197 204 99 500

 Mean 172.8 173.4 173.5 173.2

 SD 6.5 6.2 6.9 6.5

Weight (kg)

 n 197 204 99 500

 Mean 80.1 79.6 79.8 79.8

 SD 10.6 10.5 10.8 10.6

BMI (kg/m2)

 n 197 204 99 500

 Mean 26.8 26.5 26.5 26.6

 SD 3.1 3.2 2.8 3.1

Race caucasian

 n 197 204 99 500

 % 100 100 100 100
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Long‑term efficacy

The improvement seen in total IPSS as well as in storage 
and voiding sub-scores in patients who had previously 
received silodosin 8  mg or tamsulosin 0.4  mg during the 
double-blind phase maintained during the open-label 
extension phase (Fig.  3). In terms of total IPSS, a nota-
ble decrease (−2.7  ±  3.8) was found after week 14 of 
the open-label treatment phase in patients who previously 
received placebo in the double-blind period (Fig.  3a). A 
less pronounced improvement was seen in patients who 
were previously treated with silodosin (−0.82 ±  4.2) or 
tamsulosin (−0.83 ± 3.8) (Table 4).

A similar pattern was observed for the IPSS storage 
sub-score. Patients who previously took silodosin 8 mg or 
tamsulosin 0.4 mg had a further slight improvement after 
week 14 of the open-label extension phase which was then 
sustained until the end of treatment (Fig. 3b). Patients who 
previously took placebo had a notable improvement with a 
change from baseline of −1.15 ± 1.9 after week 14 of the 
open-label extension phase.

Improvements of the IPSS voiding sub-score in patients 
who were previously treated with silodosin or tamsulosin 
were maintained throughout the open-label phase. Patients 
who previously used placebo showed an improvement in 
the IPSS voiding sub-score (Fig.  3c). The change from 
baseline was −1.54 ± 2.7 after week 14 of the open-label 
extension phase, and there was a trend towards a gradual 
improvement during the open-label extension phase.

IPSS–QoL showed a slight additional improvement in 
all three treatment groups during the open-label extension 

phase with silodosin therapy (Fig. 3d). Patients who previ-
ously received placebo showed the greatest improvement. 
The mean changes of IPSS–QoL from the beginning until 
the end of double-blind period were −0.41 ± 1.0 for previ-
ously with silodosin 8 mg treated, −0.31 ± 1.1 for previ-
ously with tamsulosin 0.4 mg treated, and −0.72 ± 1.0 for 
previously with placebo-treated patients.

Qmax only changed marginally during the open-label 
extension phase. Patients who were treated with silodo-
sin or placebo during the double-blind phase improved 
slightly by week 52 (mean changes +0.63  ±  4.9 and 
+0.47 ± 5.7 ml/s, respectively), whereas Qmax in patients 
who were treated with tamsulosin during the double-blind 
phase remained nearly unchanged (+0.01 ± 4.7 ml/s).

Discussion

This is the first long-term study in European patients with 
LUTS/BPH, confirming the safety and efficacy of silodo-
sin 8 mg once daily during a 9-month open-label treatment 
period. Only 33.4 % of patients reported any TEAE, most 
being mild or moderate in severity. There were no relevant 
changes in vital signs, laboratory parameters, or 12-lead 
electrocardiograms confirming the excellent efficacy of sil-
odosin in long-term users.

Patient demographics of this study appear to be repre-
sentative of men with LUTS/BPH seen in real clinical prac-
tice [30]. These patients are usually older than 60  years 
of age, have arterial hypertension, take concomitant anti-
hypertensive agents, and frequently suffer of cardiac 

Table 2   Treatment-emergent adverse events (TEAEs) affecting ≥1 % of patients (safety population)

Note that patients may have had more than one TEAE

MedDRA Medical Dictionary For Regulatory Activities, DB double blind, OL open label, TEAE treatment-emergent adverse event

MedDRA preferred  
term [n (%)]

Previous DB  
silodosin 8 mg  
(n = 197)

Previous DB  
tamsulosin 0.4 mg  
(n = 204)

Previous DB  
placebo (n = 99)

All  
(n = 500)

Number of patients with any TEAEs 63 (32.0 %) 67 (32.8 %) 37 (37.4 %) 167 (33.4 %)

 Retrograde ejaculation 9 (4.6 %) 20 (9.8 %) 16 (16.2 %) 45 (9.0 %)

 Erectile dysfunction 1 (0.5 %) 4 (2.0 %) 1 (1.0 %) 6 (1.2 %)

 Influenza-like symptoms 9 (4.6 %) 4 (2.0 %) 1 (1.0 %) 14 (2.8 %)

 Nasopharyngitis 5 (2.5 %) 4 (2.0 %) 0 9 (1.8 %)

 Bronchitis 3 (1.5 %) 2 (1.0 %) 0 5 (1.0 %)

 Diarrhoea 4 (2.0 %) 3 (1.5 %) 2 (2.0 %) 9 (1.8 %)

 Headache 2 (1.0 %) 4 (2.0 %) 1 (1.0 %) 7 (1.4 %)

 Dizziness 2 (1.0 %) 2 (1.0 %) 0 4 (0.8 %)

 Bone pain 1 (0.5 %) 4 (2.0 %) 1 (1.0 %) 6 (1.2 %)

 Hypertension 3 (1.5 %) 2 (1.0 %) 1 (1.0 %) 6 (1.2 %)

Any serious adverse event 4 (2.0 %) 3 (1.5 %) 2 (2.0 %) 9 (1.8 %)

Any AE leading to discontinuation 3 (1.5 %) 7 (3.4 %) 3 (3.0 %) 13 (2.6 %)



702	 World J Urol (2015) 33:697–706

1 3

Table 3   Changes of vital signs 
(systolic and diastolic blood 
pressure and heart rate) from 
end of the double-blind study 
period until the end of the 
9-month treatment period

Treatment week during 
9-month open-label study

Previous DB  
silodosin 8 mg

Previous DB  
tamsulosin 0.4 mg

Previous DB  
placebo

All

Systolic blood pressure

 Baseline

  n 197 204 99 500

  Mean 131.6 131.1 132.0 131.5

  SD 11.1 10.9 13.6 11.5

 Week 2

  n 196 201 97 494

  Mean 132.0 130.7 131.7 131.4

  SD 11.8 10.5 12.1 11.3

 Week 14

  n 185 194 94 473

  Mean 130.6 130.7 130.3 130.6

  SD 10.4 11.0 10.7 10.7

 Week 27

  n 178 187 87 452

  Mean 130.3 129.0 130.3 129.8

  SD 10.9 10.3 12.3 10.9

 Week 40

  n 191 194 92 477

  Mean 130.9 130.3 130.5 130.6

  SD 10.8 10.7 11.4 10.9

Diastolic blood pressure

 Baseline

  n 197 204 99 500

  Mean 80.2 79.8 80.3 80.0

  SD 6.5 6.7 8.1 6.9

 Week 2

  n 196 201 97 494

  Mean 79.6 78.8 79.1 79.2

  SD 7.3 6.6 7.1 7.0

 Week 14

  n 185 194 94 473

  Mean 79.0 79.1 79.1 79.1

  SD 6.5 7.2 6.9 6.8

 Week 27

  n 178 187 87 452

  Mean 79.2 78.3 78.1 78.7

  SD 7.0 7.2 7.0 7.1

 Week 40

  n 191 194 92 477

  Mean 79.4 79.4 80.0 79.5

  SD 6.6 6.7 7.4 6.8

Heart rate

 Baseline

  n 197 204 99 500

  Mean 68.0 68.8 68.2 68.4

  SD 8.1 8.7 9.2 8.5

 Week 2

  n 196 201 97 494

  Mean 69.3 69.7 68.8 69.3

  SD 7.8 8.2 7.8 7.9
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comorbidities. A major treatment concern in prescrib-
ing α-blockers for LUTS/BPH in this patient group is the 
potential decrease of arterial blood pressure which may 
manifest in orthostatic hypotension, dizziness, or falls. 

These TEAEs were the main concerns of primary care phy-
sicians when prescribing drugs for this group of patients, 
as demonstrated in a recent European survey [23]. In the 
present study, 42  % of patients had arterial hypertension 

Table 3   continued Treatment week during 
9-month open-label study

Previous DB  
silodosin 8 mg

Previous DB  
tamsulosin 0.4 mg

Previous DB  
placebo

All

 Week 14

  n 185 194 94 473

  Mean 68.8 68.2 67.1 68.2

  SD 9.8 8.6 8.1 9.0

 Week 27

  n 178 187 87 452

  Mean 68.5 67.8 66.5 67.8

  SD 8.1 8.6 8.4 8.4

 Week 40

  n 191 194 92 477

  Mean 68.6 68.1 67.6 68.2

  SD 7.9 8.6 9.2 8.4DB double-blind, n number of 
patients, SD standard deviation

Fig. 3   Change of symptoms during the 9-month open-label phase 
during which all patients, who were previously treated with silodo-
sin 8 mg, tamsulosin 0.4 mg, or placebo for 3 months (double-blind 
phase), received silodosin 8  mg once daily. Graphs illustrate abso-

lute changes of a total IPSS, b IPSS storage sub-score, c IPSS void-
ing sub-score, d quality of life. Pre-random IPSS score at baseline 
(before 3-month double-blind phase); DB double blind, IPSS Interna-
tional Prostate Symptom Score, QoL quality of life
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and the majority were on antihypertensive agents. Dizzi-
ness was rarely reported, and orthostatic hypotension was 
not seen at all, confirming results of a previously published 
North American phase III open-label extension study with 
silodosin 8 mg once daily [24].

The most commonly reported TEAE was ejaculatory 
dysfunction which was previously thought to be and classi-
fied as “retrograde ejaculation” [25]. Anejaculation, together 
with other ejaculation disorders (e.g. reduced semen quantity, 

reduced seminal emission force, and no semen), is generally 
classified as ejaculatory dysfunction. These disorders are fully 
reversible after treatment discontinuation and are not a safety 
concern as there is no impact on spermatogenesis. Ejaculation 
disorders are a consequence of the high selectivity of silodo-
sin and occurred in 9.0 % of patients of our study, especially 
in men who received placebo in the double-blind study phase.

Evidence from two 12-week studies in the USA and 
one 12-week study in Japan suggests that patients with 

Table 4   Changes of total IPSS 
as well as IPSS storage and 
voiding sub-scores from end of 
the double-blind period until the 
end of the 9-month treatment 
period

DB double-blind, n number of 
patients, SD standard deviation

Week of treatment during 9-month 
open-label study

Previous DB  
silodosin 8 mg

Previous DB  
tamsulosin 0.4 mg

Previous DB 
placebo

IPSS total score

 Week 14

  n 193 197 95

  Mean −0.8 −0.8 −2.7

  SD 4.2 3.8 3.8

 Week 27

  n 183 185 88

  Mean −1.2 −0.1 −3.1

  SD 4.0 4.5 4.2

 Week 40

  n 176 183 85

  Mean −1.0 −0.6 −3.0

  SD 4.4 5.0 4.4

IPSS storage sub-score

 Week 14

  n 192 197 95

  Mean −0.6 −0.5 −1.2

  SD 1.9 1.9 1.9

 Week 27

  n 182 185 88

  Mean −0.7 −06 −1.4

  SD 2.1 2.3 2.4

 Week 40

  n 175 184 85

  Mean −0.7 −0.4 −1.2

  SD 2.0 2.4 2.2

IPSS voiding sub-score

 Week 14

  n 193 197 95

  Mean −0.2 −0.3 −1.5

  SD 3.0 2.5 2.7

 Week 27

  n 183 185 88

  Mean −0.5 −0.3 −1.7

  SD 2.7 3.0 2.9

 Week 40

  n 176 183 85

  Mean −0.4 −0.2 −1.9

  SD 3.1 3.2 3.0
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silodosin-related ejaculatory dysfunction have a greater 
symptomatic response and IPSS improvement [26, 27]. 
In line with previous silodosin studies, the discontinua-
tion rate due to ejaculation disorders during our open-label 
phase was low (0.8 %), confirming the high treatment per-
sistence even in long-term silodosin studies. A more pro-
nounced efficacy profile of silodosin in patients with ejacu-
latory dysfunction combined with a minor importance for 
sexually related TEAEs in a cohort of elderly men, who 
often have preexistent ejaculatory problems [28, 29], may 
explain why ejaculation disorders have rarely resulted in 
treatment discontinuations.

Although the absence of a placebo control group is a 
limitation of any open-label study, it became evident that 
the efficacy observed during the double-blind treatment 
period for patients treated with α-blockers in terms of total 
IPSS and IPSS sub-scores was similar or even more pro-
nounced in the open-label extension phase of the study. 
These findings are consistent with results of three 12-week 
randomized, double-blind studies demonstrating that silo-
dosin significantly improved IPSS compared with placebo 
(mean reduction in total IPSS −6.4 to −8.3 vs. −3.5 to 
−5.3) [18–20]. Patients who previously received placebo 
during the double-blind period showed a rapid improve-
ment of symptoms during the open-label phase, achiev-
ing a mean decrease in total IPSS of approximately three 
points which is likely to be perceptible for the patients. 
Furthermore, all treatment groups irrespective of the previ-
ous treatment in the open-label phase showed an additional 
improvement in IPSS–QoL question, with the greatest 
improvement in patients previously treated with placebo.

Conclusions

The results of this 9-months open-label extension study 
with silodosin 8 mg once daily demonstrate that this highly 
uro-selective α1A–blocker is safe and efficacious in men 
with LUTS/BPH. Silodosin rarely led to dizziness and was 
not associated with orthostatic hypotension, especially in 
the patient cohort who used antihypertensive medication. 
Ejaculation disorders were reported as significant in 9.0 % 
of patients, but were the reason for study discontinuation in 
only 1.6 %.
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