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Silodosin is effective for treatment of LUTS in men with
BPH: a systematic review

Hui Ding1, Wan Du2, Zi-Zhen Hou1, Han-Zhang Wang3 and Zhi-Ping Wang1

The aim of this study was to systematically review the evidence on the efficacy and safety of silodosin treatments on lower urinary tract

symptoms (LUTS) in men with benign prostatic hyperplasia (BPH) from randomized controlled trials. We searched PubMed (1966–

December 2011), Embase (1974–December 2011) and the Cochrane Library Database (2011, Issue 12). The assessed outcome

measures were the change from baseline for the International Prostate Symptom Score (IPSS), quality of life (QoL) score, peak urine

maximum flow rate (Qmax), QoL related to urinary symptoms and adverse effects. Two authors independently assessed the study quality

and extracted data. All data were analysed using RevMan 5.1. The meta-analysis included four randomized controlled trials with a total

of 2504 patients. The study durations were each 12 weeks. At the follow-up end points, the pooled results showed that the change from

baseline for the silodosin group was significantly higher than the placebo group for the IPSS, QoL score and Qmax(mean difference

(MD)522.78, P,0.00001; MD520.42, P50.004; MD51.17, P,0.00001,respectively) and patients felt more satisfied with QoL

related to urinary symptoms in the silodosin group than the placebo group. Ejaculation disorder was the most commonly reported

adverse effect. The pooled results also showed that the silodosin group was superior to the 0.2 mg tamsulosin group with respect to the

IPSS and QoL score (IPSS: MD521.14, P50.02; QoL score: MD520.26, P50.02) and inferior to the 0.2 mg tamsulosin group with

respect to Qmax (MD520.85, P50.01). In contrast, there was no significant difference in the incidence of ejaculation disorder and

dizziness between the silodosin and 0.2 mg tamsulosin groups. The current meta-analysis suggested that silodosin is an effective

therapy for LUTS in men with BPH and is not inferior to 0.2 mg tamsulosin.
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INTRODUCTION

Histologically, benign prostatic hyperplasia (BPH) is a non-malig-

nant enlargement of the prostate caused by cellular hyperplasia of

both glandular and stromal elements.1 However, it is clinically

characterised by lower urinary tract symptoms (LUTS) (urinary

frequency, urgency, a weak and intermittent stream, the need to

strain, a sense of incomplete emptying and nocturia), and can lead

to complications, including acute urinary retention.2 The develop-

ment of human BPH correlates with increasing age,3 and LUTS are

fairly common after the age of 50 years.4 As is well known, the

treatment options include alpha-blockers, five alpha-reductase

inhibitors, transurethral resection of the prostate, transurethral

microwave thermotherapy and herbal treatments (saw palmetto

and b-sitosterol plant extracts). According to the EAU 2011 guide-

lines, alpha-blockers are currently the preferred first-line therapy

for all men with moderate or severe LUTS/BPH.5 Alpha-blockers

for BPH include alfuzosin, prazosin, doxazosin, tamsulosin and

terazosin, which are selective alpha1-adrenergic blockers.6–10

Compared with non-selective alpha1A-adrenoceptor (AR) block-

ers, drugs with a high selectivity for alpha1A-AR may be more

prostate-specific and maintain a therapeutic response in the

treatment of symptomatic BPH with less effect on blood pressure

and fewer cardiovascular side effects.11,12 Therefore, to reduce the

risk of cardiovascular side effects in patients with BPH, an ideal

alpha-blocker should increase the alpha1A-receptor subtype selec-

tivity and reduce the non-alpha1A-receptor subtype selectivity. In

the past few years, silodosin (KMD-3213), a new highly selective

alpha1A-AR antagonist, was developed by Kissei Pharmaceutical

Co., Ltd (Matsumoto, Japan). Silodosin was demonstrated to have

a higher selectivity for the alpha1A-AR subtype than tamsulosin

hydrochloride, naftopidil or prazosin hydrochloride, and the

alpha1A-to-alpha1B binding ratio of silodosin is 162 : 1.13 These

results suggested that silodosin may have more beneficial effects

on the symptoms associated with BPH and minimal effects on

blood pressure. Several randomized controlled trials have reported

the clinical effectiveness and safety of silodosin for BPH.14–16 To

date, however, there have been no systematic reviews or meta-

analyses that including randomized controlled trials (RCTs) to

determine the effectiveness and safety of silodosin for BPH.

Therefore, the aim of this meta-analysis is to evaluate the efficacy

and safety of silodosin for LUTS in men with BPH for providing

more reliable evidence for the use of silodosin.
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MATERIALS AND METHODS

Search strategy

Literature searches were performed to identify RCTs of silodosin for

the treatment of LUTS in men with BPH. The following databases were

used: PubMed (1966–December 2011), Embase (1974–December

2011) and the Cochrane Library (2011, Issue 12). To identify all rel-

evant RCTs on this subject, the following search terms were used:

(‘silodosin’ OR ‘KMD-3213’) AND ‘lower urinary tract symptoms’

AND (‘benign prostatic hyperplasia’ OR ‘benign prostatic hyper-

trophy’). We also searched the references of the included studies to

identify additional potentially relevant studies. The search strategy was

not restricted by publication year or language.

The above mentioned search strategy was used to obtain the titles

and abstracts of RCTs that were relevant to this review. The titles and

abstracts were screened independently by two reviewers, who dis-

carded the studies that were not applicable. The two reviewers inde-

pendently assessed the titles and abstracts of all identified trials to

confirm the fulfilment of the inclusion criteria. Disagreements were

resolved in consultation with the third reviewer. The data extraction

was performed independently by the same authors using standard data

extraction forms. The quality of the included randomised trials was

assessed using the Cochrane Collaboration’s tool.17

Inclusion criteria

Only those RCTs in which men with BPH were randomized to receive

either silodosin or another medical treatment for LUTS were iden-

tified. However, randomized crossover studies were excluded.

Outcome measures

Our outcome measures were the change from baseline for the

International Prostate Symptom Score (IPSS), quality of life (QoL)

score, peak urine maximum flow rate (Qmax) and QoL related to

urinary symptoms and adverse effects.

Intervention types

The interventions were silodosin versus placebo or other medical

treatment.

Statistical analysis

We analysed the data using Review Manager 5.1 (The Nordic Cochrane

Centre, The Cochrane Collaboration, 2011, Copenhagen, Denmark)

and then extracted and pooled the data for the summary estimates.

According to the Cochrane guideline,17 we combined the data on

dichotomous outcomes using the Mantel–Haenszel relative risk

method (RR). For continuous outcomes, we used the inverse vari-

ance mean difference (MD) method and 95% confidence intervals

(CIs). We used the x2 statistic to assess the heterogeneity between

trials and the I 2 statistic to assess the extent of inconsistency. We

used a fixed effect model to calculate the summary estimates and

their 95% CIs unless there was significant heterogeneity. In the case

of significant heterogeneity, the results were confirmed using a

random effects statistical model. If the data were not depicted by

mean6s.d., the standard deviation was estimated using the

Cochrane statistical method.17

RESULTS

The combined search strategies identified four RCTs, which included

a total of 2504 patients (1109 in the silodosin group, 736 in the

placebo group and 659 in the tamsulosin group), which met the

inclusion criteria (Figure 1). All studies14–16,18 were randomized,

double-blind, multicentre studies. The study durations were each 12

weeks. Three14–16 of the four studies were placebo-controlled studies.

Three14,16,18 of the four studies compared 8 mg silodosin with 0.2 mg

tamsulosin. However, in one study,16 the standard deviation could not

be estimated by the statistical method. All studies used 8 mg silodosin

for LUTS in men with BPH. One RCT16 was conducted in Europe,

one RCT15 was conducted in the USA and the two remaining

RCTs14,18 were conducted in Asia. The characteristics and quality

assessment of the four studies are summarized in Tables 1 and 2.

Silodosin versus placebo

The IPSS. The pooled results are shown in Figure 2. Three studies

reported the change from baseline for the IPSS. The pooled results

showed that the silodosin group was significantly higher than placebo

group in the change from baseline of the IPSS (MD522.78, 95% CI:

23.42–22.14, P,0.00001). Subsequently, subgroup analysis was per-

formed to explore the storage symptoms and voiding symptoms of the

IPSS. The pooled results demonstrated that there was still statistical

significance for the storage symptoms and voiding symptoms in the

silodosin group compared with the placebo group (storage symptoms:

MD520.85, 95% CI:21.11–20.59, P,0.00001; voiding symptoms:

MD521.81, 95% CI:22.21–21.42, P,0.00001).

The QoL score. The pooled results are shown in Figure 2. Two studies

reported the change from baseline for the QoL score. Heterogeneity

was observed in the pooled analysis (I2559%). Therefore, we per-

formed the meta-analysis using the random-effect model. The pooled

results showed that the silodosin group was significantly higher than

placebo group in the change from baseline for the QoL score

(MD520.42, 95% CI: 20.71–20.13, P50.004).

The Qmax. The pooled result is shown in Figure 3. Three studies

reported the change from baseline for the Qmax. The pooled results

showed that the silodosin group was significantly higher than placebo

group in the change from baseline for Qmax (MD51.17, 95% CI: 0.78–

1.57, P,0.00001).

Figure 1 Flow chart of the procedure for selecting randomised controlled trials

(RCTs) for analysis.

Silodosin versus placebo or tamsulosin 0.2 mg for LUTS
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The QoL score related to urinary symptoms. The pooled results are

shown in Figure 4. Two studies reported the QoL related to urinary

symptoms. The pooled results showed that the patients felt more

satisfaction in the silodosin group than in the placebo group

(delighted, pleased or mostly satisfied: RR51.36, 95% CI: 1.16–1.59,

P50.0001; mixed: RR51.20, 95% CI: 1.00–1.44, P50.05; mostly dis-

satisfied, unhappy or terrible: RR50.72, 95% CI: 0.64–0.81,

P,0.00001).

The adverse effects. The pooled results are shown in Figure 5. All

included studies indicated that the most common drug-related

adverse events were ejaculation disorder, headache, dizziness and dia-

rrhoea. Our pooled results showed that the incidence of ejaculation

disorder was significantly higher in the silodosin group than in the

placebo group (RR526.11, 95% CI: 12.12–56.22, P,0.00001),

whereas there was no significant difference in the incidences of head-

ache, dizziness and diarrhoea (headache: RR51.54, 95% CI: 0.83–

2.87, P50.17; dizziness: RR52.02, 95% CI: 0.97–4.23, P50.06; dia-

rrhoea: RR51.57, 95% CI: 0.78–3.16, P50.20).

Silodosin versus tamsulosin

To explore the efficacy and safety of silodosin, two studies compared

8 mg silodosin with 0.2 mg tamsulosin with respect to the IPSS, QoL

score, Qmax and adverse effects. Our pooled results showed that the

silodosin group was superior to the 0.2 mg tamsulosin group with

respect to the IPSS and QoL score (IPSS: MD521.14, 95% CI:

22.11–20.18, P50.02; QoL score: MD520.26, 95% CI: 20.47–

20.05, P50.02) (Figure 6), whereas the silodosin group was inferior

to the 0.2 mg tamsulosin group with respect to the Qmax (MD520.85,

95% CI: 21.49–20.21, P50.01) (Figure 7). However, there were no

significant differences in the incidence of ejaculation disorder and

dizziness (RR53.62, 95% CI: 0.22–59.93, P50.37; RR51.33, 95%

CI: 0.30–6.00, P50.71, respectively) (Figure 8). In the IPSS subscores,

the change in the voiding symptoms from baseline was significantly

different between the silodosin and 0.2 mg tamsulosin groups

(MD520.78, 95% CI: 21.48–20.07, P50.03). There was no differ-

ence in the change in the storage symptoms from baseline between the

silodosin and 0.2 mg tamsulosin groups (MD520.32, 95% CI:

20.75–0.11, P50.15), but the improvement in the storage symptoms

in the silodosin group was better than in the 0.2 mg tamsulosin group

(Figure 6).

DISCUSSION

To our knowledge, this meta-analysis is the first to evaluate the efficacy

and safety of silodosin for the treatment of BPH. BPH is the most

important cause of LUTS in males, and 50% of men with BPH com-

plain about LUTS.19 Male LUTS can be classified into three categories,

including voiding (hesitancy, slow stream, intermittency, incomplete

emptying), storage (frequency, urgency, nocturia, urge urinary incon-

tinence) and postmicturition (postvoid dribbling).20 Moreover, both

the voiding and storage symptoms have a significant impact on the

overall QoL.21 To date, alpha1-adrenergic receptor antagonists are one

of the most common treatments for BPH due to LUTS. Silodosin is a

new alpha1A-blocker and has been approved by the US Food and Drug

Administration for the treatment of BPH since October 2008.22

However, the efficacy and safety of silodosin were unclear.

Therefore, we combined subject searching with random searching to

obtain relevant articles and used meta-analysis to evaluate the efficacy

and safety of silodosin for the treatment of LUTS/BPH. In our study,

we found that compared with placebo, silodosin can significantly

improve the IPSS, QoL score and Qmax. Among the adverse effects,

ejaculation disorder was the most common adverse effect (21.9%

versus 0.8%, respectively). Moreover, compared with 0.2 mg tamsu-

losin, silodosin can significantly improve the IPSS, QoL score and

Qmax. However, the incidence of ejaculation disorder was higher.

In this meta-analysis, the results indicate that silodosin was better

than placebo and not inferior to tamsulosin, which was verified by the

reduction in total IPSS. The difference in the change in the total IPSS

between the silodosin and tamsulosin groups was 21.4 (95% CI:

22.11–0.18, respectively). Therefore, 8 mg silodosin is considered to

be at least as effective as 0.2 mg tamsulosin, the recommended dosage

regimen in Asian countries. Moreover, with respect to subjective

symptoms, silodosin was effective in reducing not only the voiding

symptoms but also the storage symptoms. In addition, the change in

Table 1 Baseline characteristics of the included studies

Study, year Intervention (n) Mean age (year) Study duration (week) Total IPSS QoL score Qmax (ml s21)

Kawabe et al.,14 2006 Placebo (n589) 65.066.9 12 17.166.1 4.760.8 9.9662.65

Silodosin (n5175) 65.467.0 17.165.7 4.960.8 9.8962.72

Tamsulosin (n5192) 65.667.0 17.065.7 4.760.8 9.4362.79

Marks et al.,15 2009 Placebo (n5457) 64.768.1 12 21.364.9 None 8.962.8

Silodosin (n5466) 64.668.1 21.365.1 8.762.6

Chapple et al.,16 2011 Placebo (n5190) 66.067.37 12 19.364.33 4.061.00 10.3262.816

Silodosin (n5381) 65.867.70 19.164.23 3.961.01 10.7862.726

Tamsulosin (n5384) 65.967.41 18.964.37 3.961.09 10.2762.726

Yu et al.,18 2011 Silodosin (n587) 67.569.3 12 19.364.5 3.860.8 10.362.8

Tamsulosin (n583) 65.068.8 19.864.5 3.760.8 10.662.8

Abbreviations: IPSS, International Prostate Symptom Score; QoL, quality of life; Qmax, peak urine maximum flow rate.

Table 2 Methodological quality of the included studies

Study Adequate sequence

generation?

Allocation

concealment

Blinding Incomplete outcome data? Selective outcome

reporting

Other sources of

bias

Kawabe et al.,14 2006 Unclear Unclear Double-blind Yes Unclear Unclear

Marks et al.,15 2009 Permuted block design Unclear Double-blind Yes Unclear Unclear

Chapple et al.,16 2011 Unclear Unclear Double-blind Yes Unclear Unclear

Yu et al.,18 2011 Unclear Unclear Double-blind Yes Unclear Unclear
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the QoL score from baseline was significantly different between the

silodosin group and the placebo or 0.2 mg tamsulosin group.

Alpha1-ARs are a family of G protein-coupled receptors. The bind-

ing of norepinephrine and epinephrine induces phospholipase C

activation, leading to the generation of secondary messengers, includ-

ing inositol triphosphate and diacylglycerol. Finally, this binding

induces an increase in the intracellular calcium levels and smooth

muscle contraction.23 As is well known, prostate contraction is the

main cause of LUTS due to BPH and is predominantly mediated by

alpha1A-AR.24,25 Therefore, the blockage of alpha1A-AR induces

prostatic and urethral smooth muscle relaxation and may improve

the voiding symptoms. Yokoyama et al.26 demonstrated that the

selective alpha1A-blocker silodosin exerts inhibitory effects on detru-

sor overactivity by modulating C-fibre afferent activity using animal

models. Consequently, alpha1A-blockade can improve the storage

symptoms.

Wilt and colleagues9 assessed the efficacy and safety of tamsulosin

for the treatment of BPH. In the tamsulosin studies, 14 studies invol-

ving 4122 subjects were included; in these studies, the placebo-con-

trolled study duration lasted less than 13 weeks, and the mean age of

the subjects was 64 years. The pooled results showed that the weighted

mean differences for the mean change from baseline for the Boyarsky

symptom score for the 0.4 mg and 0.8 mg doses of tamsulosin relative to

placebo were 21.1 and 21.6 points, respectively. The weighted mean

differences for the mean change from baseline in peak urine flow were

1.1 and 1.1 ml s21 for 0.4 and 0.8 mg, respectively. In the included

studies, our pooled results showed that the MD for the mean change

from baseline for IPSS for the 8 mg dose of silodosin relative to placebo

was 22.78 points. The MD for the mean change from baseline in the

peak urine flow was 1.17 ml s21 for 8 mg silodosin. Moreover, we also

assessed the efficacy and safety of silodosin for the treatment of BPH

compared with tamsulosin. The pooled results indicated that the MD

Figure 2 Results of the meta-analysis on the change from baseline for the IPSS and QoL score (silodosin versus placebo). IPSS, International Prostate Symptom Score;

QoL, quality of life.

Figure 3 Results of the meta-analysis on the change from baseline for Qmax (silodosin versus placebo). Qmax, peak urine maximum flow rate.
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Figure 4 Results of the meta-analysis on the quality of life related to urinary symptoms (silodosin versus placebo).

Figure 5 Results of the meta-analysis on the adverse effects (silodosin versus placebo).

Silodosin versus placebo or tamsulosin 0.2 mg for LUTS
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for the mean change from baseline in the IPSS, peak urine flow and QoL

score were 21.14 points, 20.85 ml s21 and 20.26 points, respectively.

In these studies,14,15,18 the most commonly reported adverse reac-

tion for silodosin was ejaculation disorder. Compared with 0.2 mg

tamsulosin, the incidence of ejaculation disorder was higher (18% vs.

4%) in this meta-analysis. Similarly, Chapple et al.16 reported that the

frequency of ‘ejaculation disorder’ was 14.2% in the silodosin treat-

ment group, which was also significantly higher compared with 2.1%

in the 0.4 mg tamsulosin treatment group. However, Song et al.27

reported that the overall incidence of ejaculatory dysfunction was

13.4% after 12 weeks of 0.2 mg tamsulosin treatment. Retrograde

ejaculation is caused by smooth muscle relaxation in the prostate,

urethra, bladder neck and vas deferens. The alpha1A-AR is mainly

expressed in the bladder neck, vas deferens and seminal vesicles.23

Moreover, Moriyama et al.28 showed that the alpha1A-AR subtype

mediates human vas deferens contraction. Therefore, this adverse

effect is explained by the high alpha1A-AR subtype selectivity of silo-

dosin. Moreover, Homma et al.29 performed a post hoc analysis of the

data from a randomized, double-blind, placebo-controlled clinical

trial of silodosin in Japan and found that ejaculation disorder caused

by selective alpha1A-blockers was associated with very large improve-

ments in the lower urinary tract symptoms. The silodosin subgroup

with ejaculation failure experienced a greater reduction in the total

IPSS than the silodosin subgroup without ejaculation impairment

and the placebo subgroup (211.8 vs. 27.2 vs. 25.3, respectively).

However, there was no difference in the discontinuation rates between

the silodosin subgroup with ejaculation disorder and the silodosin

subgroup without ejaculation disorder. Thus, ejaculation disorder

may be a predictor of the efficacy of the alpha1-AR blockade.

Akiyama et al.30 demonstrated that silodosin did not induce any

negative cardiovascular effects in patients with BPH in male decereb-

rate dogs. Tatemichi et al.31 indicated that silodosin did not affect

blood pressure, heart rate or electrocardiogram in conscious dogs with

voiding dysfunction. A recent RCT16 suggested that compared with

tamsulosin or placebo, silodosin showed no significant differences in

the supine systolic blood pressure, diastolic blood pressure and heart

rate. Alpha1B-ARs have been demonstrated to mediate both blood

vessel contraction and baroreceptor-induced inotropic effects.32–34

Moreover, tamsulosin has a higher selectivity for the alpha1B-AR

than silodosin, and thus, the decrease in blood pressure induced by

tamsulosin may be mediated by its blocking action on the alpha1B-AR

participating in blood vessel contraction and baroreceptor-induced

inotropic effects.13,24 Therefore, the lack of cardiovascular side effects

may be a major advantage of silodosin.

Our meta-analysis had several limitations. First, all included studies

are of moderate quality.35 Second, the durations of all the included

Figure 6 Results of the meta-analysis on the change from baseline for the IPSS and QoL score (silodosin versus tamsulosin). IPSS, International Prostate Symptom

Score; QoL, quality of life.

Figure 7 Results of the meta-analysis on the change from baseline for Qmax (silodosin versus tamsulosin). Qmax, peak urine maximum flow rate.

Silodosin versus placebo or tamsulosin 0.2 mg for LUTS

H Ding et al

126

Asian Journal of Andrology



studies were short (only 12 weeks). Third, in this meta-analysis, the

dose of tamsulosin was 0.2 mg and the dosage regimen of silodosin was

4 mg twice a day, which is commonly used in Asia, but the used dose of

tamsulosin is 0.4 mg and the dosage regimen of silodosin is 8 mg once

daily in Europe and the United States. These limitations might not

allow for a reliable conclusion. Therefore, the findings of this review

require a more efficient performance of higher-quality, long-term

randomized controlled trials to verify and explore the efficacy and

safety of silodosin. In particular, studies that compare 8 mg silodosin

with 0.4 mg tamsulosin are needed in the future.

CONCLUSION

The current meta-analysis suggested that silodosin is an effective ther-

apy for LUTS in men with BPH, but that the incidence of retrograde

ejaculate was higher than in the placebo or tamsulosin treatment. In

the future, higher-quality and long-term RCTs are needed to verify the

findings of this review, and studies that compare 8 mg silodosin with

0.4 mg tamsulosin are also needed.
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