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Purpose: To evaluate the efficacy and safety of silodosin 8 mg once daily in a 12-week  Article History:
treatment of subjects with severe lower urinary tract symptoms (LUTS) associated with received 17 December, 2013
benign prostatic hyperplasia (BPH). accepted 18 March, 2014
Materials and Methods: A total of 100 subjects from 10 urology centers in Korea were

included in this study. The inclusion criteria were as follows: age =50 years, Interna-

tional Prostate Symptom Score (IPSS) = 20, quality of life (QoL) score =3, urine volume

>120 mL and maximal urinary flow rate (Qmax) <15 mL/s, and postvoid residual vol-

ume (PVR) <100 mL. We assessed the improvement of LUTS with change in IPSS,

QoL score, Qmax, PVR, and adverse events at baseline and 4 and 12 weeks after treat-

ment with silodosin 8 mg once daily.

Results: The IPSS values were 23.27+3.34, 15.89+6.26, and 13.80+6.31 at baseline, 4,

and 12 weeks, respectively, with significant improvements (p <0.0001, p=0.0214, re-

spectively). QoL scores were 4.44+0.85, 3.38+1.20, and 3.04+1.20 at baseline, 4, and

12 weeks, respectively, and the differences were statistically significant (p <0.0001).

There was a significant difference in Qmax between baseline and 12 weeks (p<0.0001)

but not in PVR (p=0.9404) during the clinical trial. The most frequent adverse event

in this study was ejaculation failure with 13 cases. However, no subject dropped out

because of ejaculation failure, and in 12 of the 13 cases it was fully resolved without

further treatment. Corresponding Author:
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is frequently observed
in elderly men. An estimated 70% of men in their 60s are
suffering from BPH, and 10% to 20% of them have been re-
ported to need medical treatment [1,2]. With South Korea
becoming an aging society, a rising number of Korean men
have signs and symptoms of BPH, drawing much public
attention.

The medications for the management of BPH include
aza-adrenoceptor blockers and 5o-reductase inhibitors
(5-ARIs). Currently, o;s-adrenoceptor blockers are com-
monly used as the first-line treatment for the relief of BPH
symptoms [3,4]. They can be used regardless of prostate
size because they act on the neurally mediated contraction
of the muscular stroma that is increased in BPH [5].

Silodosin is a new selective antagonist of o1a-adreno-
ceptors, which are located in the human prostate and blad-
der neck. Blockade of these aja-adrenoceptors can cause
smooth muscle in these tissues to relax, resulting in an im-
provement in urine flow and a reduction in lower urinary
tract symptoms (LUTS). Silodosin appears less likely to
cause cardiovascular side effects because it has a low se-
lectivity for oig-adrenoceptors involving blood pressure
control [6,7]. In a recent large multinational study, silodo-
sin was demonstrated to be an effective and safe treatment
for the relief of BPH symptoms. In addition to significant
effects in patients with moderate symptoms (International
Prostate Symptom Score [IPSS] >8-19), silodosin resulted
in significant improvements in total IPSS over placebo in
patients with severe symptoms (IPSS >20) [8,9]. However,
homogeneous data for patients with severe LUTS asso-
ciated with BPH are currently sparse for Asian popula-
tions.

Given the above background, this prospective multi-
center study evaluated the efficacy and safety of silodosin
8 mg once daily in a 12-week treatment of patients with se-
vere LUTS associated with BPH in a Korean population.

MATERIALS AND METHODS

1. Study design

Between December 2010 and September 2011, a 12-week,
prospective, single-open-label, multicenter clinical study
was conducted in 10 institutions in Korea. When subjects
who were suspected of having LUTS associated with BPH
visited each institution, the investigators assessed their el-
igibility for the study and checked the selection criteria.
The ethics committee of each participating institution ap-
proved this clinical study, and each subject gave written in-
formed consent before beginning any investigational
procedure.

Four visits were foreseen: a screening visit (V1, obtain-
ing informed consent, conducting items for V1, and asking
the patients to revisit the site within 2 weeks), at baseline
(V2, prescribing silodosin 8 mg once daily after confirming
the selection criteria), and after 4 (V3) and 12 weeks (V4)
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of treatment. If the subjects failed to visit on the designated
day, their results were evaluated for efficacy and safety
within the visit window. Adverse events (AEs) were re-
corded at each visit after treatment.

2. Patients and study design

All subjects who had been diagnosed with BPH through
transrectal ultrasonography met the following criteria:
age =50 years, IPSS>20, quality of life (QoL) score=3,
urine volume =120 mL and maximal urinary flow rate
(Qmax)< 15 mlL/s, and postvoid residual volume (PVR)
measured by ultrasonography <100 mL. Principal ex-
clusion criteria were a previous history of any procedure
considered an intervention for BPH, intrapelvic radiation,
active urinary tract infection or history of neurogenic blad-
der, bladder calculus, conducting self-catheterization, his-
tory of prostate cancer, renal impairment with a serum cre-
atinine concentration >2.0 mg/dL, severe hepatic dis-
orders (total bilirubin=>2.5 mg/dL or aspartate amino-
transferase/alanine aminotransferase 2.5 times higher
than the normal upper level), severe arrhythmia, cardiac
failure, cardiac infarction, unstable angina, cerebral in-
farction within 6 months, significant postural hypo-
tension, history of administered silodosin, use of other
aa-adrenoceptor blockers within 1 month, use of anti-
androgens except 5-ARIs within 1 year, or phytotherapy
within 3 months before entry.

The primary endpoint of this study was the efficacy of si-
lodosin 8 mg once daily for improvement of severe LUTS
associated with BPH. This was measured by the change in
IPSS total score (primary efficacy variable) before and after
treatment. The secondary efficacy variables were as fol-
lows: change in IPSS voiding and storage scores, QoL score,
Qmax, and PVR between visits.

3. Statistical analysis

A 5% level of significance was used for all statistical tests,
and all statistical tests were two-sided. All statistical anal-
yses were performed by using SAS 9.2 (SAS Institute Inc.,
Cary, NC, USA).

1) Total number of subjects and analysis population
The total number of subjects was set at 100. To evaluate
the efficacy and safety of silodosin, the change in IPSS total
score from the reference was —10.1 points of the subjects
whose IPSS total score at baseline had been over 20 points
[10]. We assumed that the difference might not exceed 2.1
points. Under a significance level of 2.5% and power of 90%,
considering a dropout rate of 10%, the study required a total
of 100 subjects.

The intention-to-treat (ITT) population consisted of all
subjects who had a result of the primary efficacy variable
after taking silodosin at least once. The per-protocol (PP)
population consisted of subjects in the ITT population who
adhered to the 12-week schedule without severe violations
and who had a drug compliance rate of 75% or higher. The
safety population consisted of all subjects who participated
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in the study and took at least one dose of silodosin.

In this study, excluding 3 subjects who dropped out dur-
ing the screening period, 100 subjects enrolled. The 100 en-
rolled subjects were all included in the safety evaluation.
The ITT population, the main subject of evaluation of pri-
mary efficacy variable, consisted of 98 subjects, excluding
1 subject who withdrew consent and 1 subject with a proto-
col violation. The PP population, which consisted of 92 sub-
jects, excluded 4 subjects who withdrew consent, 1 subject
with a protocol violation, and 1 subject with an AE.

2) Efficacy analysis
Descriptive statistics were used to describe the primary ef-
ficacy variable data produced at each visit. Change from
baseline to 12 weeks was compared by using a paired-test.
The same method was used for the secondary efficacy
variable.

3) Safety analysis

Descriptive statistics were used to describe the laboratory
data, vital signs, and electrocardiogram (ECG) test data
produced at each visit. Change was compared by using a
paired-test or a McNemar’s test. All AEs were stand-
ardized as system organ class and by preferred terms by
use of the World Health Organization adverse reactions
terminology (WHOART 092).

TABLE 1. Baseline demographic characteristics of the patients
(n=98)

Category Value
Age (y) 63.9+£7.0
<50 1(1.02)
50-59 24 (24.49)
60-69 57 (58.16)
70-79 14 (14.29)
>80 2(2.04)
Weight (kg) 68.8+8.4
Height (cm) 168.7+5.2
Duration of BPH (y) 2.9+3.5
<1 37 (37.76)
>1 61 (62.24)
Previous oral therapy in the past 6 mo
No 67 (68.37)
Yes 31(31.63)
a-Blocker 30
50-Reductase inhibitor 5
Others 2
Unknown 1
Previous surgery therapy
No 98 (100)
Yes 0(0)

Values are presented as mean+standard deviation or number (%).
BPH, benign prostatic hyperplasia.
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RESULTS

1. Baseline demographics and other characteristics
Table 1 shows the demographics of the I'TT population. The
subjects had a mean age of 63.9+7.0 years. Concerning
medical history, the prevalence period of BPH was 2.9+3.5
years. Thirty-one patients (31.63%) had received previous
oral therapy during the 6 months before this study.
However, they had not been administered an o;a-adreno-
ceptor blocker within 1 month of study enrollment.
Fifty-nine patients (60.20%) received concomitant treat-
ments during this clinical trial, including 3 patients who
took 5-ARIs.

2. Efficacy results

Fig. 1 shows the changes in efficacy variables of the ITT
population. The IPSS total score for the ITT population
showed a statistically significant decrease of 9.47+6.22
(p=0.0214). The PP population also showed a statistically
significant decrease of 9.78+6.20 (p=0.0070). There was al-
so a statistically significant decrease in the IPSS storage
and voiding subscores (p <0.0001 for both scores). Change
in QoL score for the ITT and PP populations recorded a stat-
istically significant decrease of 1.40+1.22 (p<0.0001) and
1.46+1.24 (p<0.0001), respectively. The changes in Qmax
from baseline were 3.54+6.60 mL/s for the ITT population
(p<0.0001) and 3.29+6.46 mL/s for the PP population (p
<0.0001), both of which were statistically significant. On
the other hand, the changes in PVR were not statistically
significant for either the ITT population or the PP pop-
ulation, which were 0.33+42.25 mL (p=0.9404) and 0.93+
42.42 mL (p=0.835), respectively. Silodosin was effective
for improving subjective symptoms with a significant cha-
nge in IPSS Q1 score (incomplete emptying) (p <0.0001).

3. Safety results

Table 2 shows the AEs and adverse drug reactions (ADRs).
Among 100 subjects, 50 cases of AEs occurred in 37 subjects
(37.0%), and of those, 36 cases of ADRs occurred in 26 sub-
jects (26.0%).

The most frequently occurring AE was ejaculation fail-
ure with 13 cases. However, these were all mild cases, and
administration of silodosin was continued. In 12 of 13 cas-
es, the AE was fully recovered without further treatment.
One serious AE occurred and required hospitalization due
to pancreatitis. However, this AE was considered to have
a low relationship with the investigational product, and the
subject recovered without any sequela. One subject with-
drew from the study because of AEs. The investigational
product was discontinued due to headache and dizziness
and those AEs disappeared after the discontinuation of
administration.

Laboratory test, ECG test, and vital sign test results in-
dicated no significant influences on the clinical study
results. Cardiovascular AEs such as postural hypotension
were observed (3%). However, no subjects withdrew from
the study because of cardiovascular AEs.
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FIG. 1. Change in efficacy variables. The p-values are computed from paired t-test. IPSS, International Prostate Symptom Score; QoL,
quality of life; Qmax, maximal urinary flow rate; PVR, postvoid residual volume.

DISCUSSION

BPH frequently causes bothersome LUTS such as urinary
frequency, nocturia, and urgency. Among the o;-adreno-
ceptor subtypes, it was shown that oua-adrenoceptors are
mainly involved in constriction due to sympathetic nerves
in the LUTS [3,5]. Therefore, clinicians should preferen-
tially prescribe drugs that are highly selective toward the
LUTS. Silodosin, the newest agent to treat BPH efficiently
with its high selectivity for oua-adrenoceptors and safety,
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is receiving attention [10].

In a United States clinical study, Marks et al. [11] re-
ported the efficacy and safety of silodosin 8 mg (once daily)
for the treatment of BPH in two randomized placebo-con-
trolled phase 3 studies. Of 923 patients with a mean age
of 65 years, 466 received silodosin 8 mg and 457 were given
placebo for 12 weeks. After 3 to 4 days of treatment, patients
receiving silodosin showed significant improvements in
IPSS total scores (p<0.0001), storage symptoms (p=
0.0002), and voiding symptoms (p<0.0001) compared with
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TABLE 2. Adverse events (AEs) and adverse drug reactions
(ADRs)

Total (n=100)

Variable
AE ADR

Occurrence

No. of subjects 37 (37) 26 (26)

No. of cases 50 (50) 36 (36)
Seriousness

Nonserious 49 (98) 36 (100)

Serious 1(2) 0(0)

Inpatient hospitalization 1 0

Outcome

Recovered 41 (82.00) 35(97.22)

Recovered with sequela 3(6) 0(0)

Not recovered/ongoing 6(12.00) 1(2.78)

Worsening 0(0) 0(0)

Fatal 0(0) 0(0)

Lost to follow-up 0(0) 0(0)
Dose adjustment for the study medication

NA 1(2.00) 1(2.78)

Maintained 45(90.00) 31(86.11)

Dose increase 0(0) 0(0)

Dose decrease 0 (0) 0(0)

Temporary suspension of administration 0 (0) 0(0)

Permanent withdrawal of administration 4 (8.00) 4(11.11D)
Main AE by frequency

Ejaculation failure 13 (13) 13 (13)

Dizziness 7(7) 7(7)

Ejaculation disorder 5(5) 5(5)

Postural hypotension 3(3) 3(3)

Chest pain 3(3) 2(2)

Values are presented as number (%).
NA, not applicable.

the placebo group. The mean change from baseline in IPSS
total score was —4.2 for silodosin versus 2.3 for placebo, and
the differences between treatments in IPSS total score and
subscores increased by week 12 (p<0.0001).

In phase 3 clinical studies performed in Europe, an im-
provement in the change from baseline in IPSS was re-
ported for the silodosin 8 mg (once daily) group and tamsu-
losin 0.4 mg group compared with placebo (-7.0 for silodo-
sin, p<0.001; 6.7 for tamsulosin, p<0.001) [8]. This study
showed silodosin to be an effective drug for the treatment
of both storage and voiding LUTS associated with BPH be-
cause a statistically significant and potentially clinically
relevant difference versus placebo was observed in the
IPSS total score, in the storage and voiding subscores, and
in QoL due to urinary symptoms. The treatment effect with
silodosin appeared to be at least equivalent to and numeri-
cally consistently greater than that seen with tamsulosin
when considering the change from baseline in the IPSS to-
tal score, in the voiding subscore, and in the responder
rates, even if the differences were not statistically
significant.

Recently, several western studies reported that silodo-
sin also showed significant improvements in total IPSS
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over placebo in patients with severe symptoms (IPSS >20)
[8,9]. However, studies using homogeneous data only for
Asian patients with severe LUTS associated with BPH are
currently sparse. Our clinical study was performed to eval-
uate the efficacy and safety of silodosin for 12 weeks for se-
vere BPH patients (IPSS=20) in Korea. In this study, silo-
dosin was proven to be effective for severe LUTS associated
with BPH by the statistically significant decrease in IPSS
total score and QoL score. Combination therapy of c-block-
er and anticholinergics is frequently used to treat storage
symptoms, but this clinical study has shown silodosin to be
an effective monotherapy in treating storage symptoms of
BPH by relieving not only the voiding symptoms but also
the storage symptoms. The efficacy of silodosin may result
from the reduction of obstruction at the bladder outlet by
aia-adrenoceptor antagonists during voiding as there are
aia-adrenoceptors at the bladder neck and proximal ure-
thra [12-15].

Referring to the results at baseline, 4, and 12 weeks, in
all variables evaluated, silodosin showed rapid symptom
relief within 4 weeks of administration. In the case of severe
BPH, which mostly influences the patient’s QoL, the rapid
relief of LUTS by initial administration would be an im-
portant factor in choosing drugs.

Silodosin with its higher selectivity for oya-adreno-
ceptors than other o;-blockers improves LUTS with mini-
mal cardiovascular adverse reactions [6,8,10,16]. In pre-
clinical study results, silodosin showed a high affinity for
oia-adrenoceptor, 162 times more selective for oia than o4
and 148 times more selective for prostate than blood vessels
[6,17]. During the present clinical study, minor differences
in blood pressure or pulse were observed, and the occur-
rences of cardiovascular adverse events were low (3%).
Therefore, silodosin can be considered a safe and effective
medication for BPH patients. On the other hand, adverse
events related to ejaculation mostly occurred due to the
high electivity of silodosin toward oua-adrenoceptors,
which also influence the seminal vesicles and ejaculatory
duct. However, gjaculation disorder, a reversible symptom
which fully recovers after the termination of admin-
istration, also appears with other oa-adrenoceptor antag-
onists and no subjects discontinued the administration.

CONCLUSIONS

Silodosin was proven to be effective for severe LUTS by the
statistically significant decreases in total IPSS and QoL
scores. As expected for a highly oa-adrenoceptor-selective
drug, silodosin appears to be a safe drug for severe BPH
patients. Treatment with silodosin produced significant
improvement in the LUTS of patients with severe LUTS
who received sustained treatment for 12 weeks. Silodosin
was well tolerated with a low incidence of cardiovascular
events. Therefore, silodosin is an effective and safe treat-
ment for the relief of severe LUTS (IPSS>20) associated
with BPH in patients in Korea.
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