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Abstract

Purpose To determine the efficacy and safety of dutas-
teride, alone or in combination, versus a placebo or control,
used for the treatment of benign prostatic hyperplasia.
Methods Pubmed® and the Cochrane Library were
searched for randomized controlled trials longer than
6 months in duration. The subjects in the trials were men
aged 40 or over, with moderate to severe symptoms of
benign prostatic hyperplasia (BPH) as determined by Inter-
national Prostate Symptom Score (IPSS). We pooled data
from a total of nine different clinical trials.

Results Dutasteride was superior to placebo in improv-
ing urinary symptoms measured by IPSS (A = —1.78,
95 % CI —3.01 to —0.55), peak urinary flow (O,
(A = 1.27 mL/s, 95 % CI 0.97-1.57), and change in total
prostate volume (TPV) (A = —17.40 cm?, 95 % CI —25.77
to —9.02) while it resulted in more frequent drug-related
adverse events (RR 1.35, 95 % CI 1.19-1.54). Combination
therapy with dutasteride and tamsulosin resulted in signifi-
cantly greater improvements in IPSS and Q,,, than tam-
sulosin monotherapy (A = —1.80 mL/s, 95 % CI —1.81
to —1.79 and A = 1.60 mL/s, 95 % CI 1.59-1.61, respec-
tively). When comparing dutasteride with finasteride, no
significant differences in symptom improvement or the rate
of adverse events were observed.
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Conclusions Dutasteride can be used to improve uri-
nary symptoms (IPSS and Q,,,,) and reduce TPV but with
awareness of its potential adverse events. Combination
therapy with tamsulosin can be considered when further
improvements in symptoms are desired.
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Introduction

Benign prostatic hyperplasia (BPH) almost inevitably
afflicts men. About 40 % of men in their 50s and 90 % of
men in their 80s have histological evidence of BPH [1].
Many individuals with BPH develop lower urinary tract
symptoms, which are associated with prostatic enlarge-
ment and bladder outlet obstruction [2]. Men with BPH
experience obstructive and irritative symptoms including
decreased peak urinary flow rate, incomplete bladder emp-
tying, and greater risks of acute urinary retention (AUR)
and BPH-related surgery, all of which have an enormous
negative impact on quality of life. Therefore, the goal of
treatment of BPH focuses on relieving these bothersome
and irritative symptoms.

Among diverse treatment options, pharmacological
therapy is most commonly reserved for men with moder-
ate to severe BPH because it helps to reduce BPH symp-
toms and relieve long-term risk of AUR and surgery. Of the
prescription medications, alpha 1-adrenoreceptor antago-
nists (alpha-blockers) and five-alpha-reductase inhibitors
(5-ARIs) are currently the most frequently considered to
treat BPH. Alpha-blockers have been known to improve
symptoms by reducing functional obstructions but do
not decrease prostate volume. However, 5-ARIs such as

@ Springer



1094

World J Urol (2014) 32:1093-1105

dutasteride and finasteride decrease the risk of AUR and
surgery by reducing prostate volume [3-5]. The 5-ARIs
inhibit BPH-related disease progression by blocking
5-alpha reductase (SAR) enzyme that converts testosterone
to dihydrotestosterone (DHT), the hormone responsible for
prostate growth. Finasteride, a selective inhibitor of type
II 5AR, reduces circulating DHT levels by approximately
70 % [4], whereas dutasteride is a dual inhibitor of both
type I and type II 5AR, reducing DHT levels almost com-
pletely in both the serum and the prostate [6].

Although there has been a previous study that reviewed
the clinical effectiveness and adverse events of finasteride
[7], no study to date has systematically reviewed the com-
parative effectiveness and safety of dutasteride. This study
summarizes the evidence of the efficacy and adverse events
of dutasteride used for the treatment of symptomatic BPH.

Materials and methods
Search strategy and inclusion criteria

To identify previously published articles up to May 2013,
the electronic database Pubmed® and the Cochrane Library
were searched using the BPH synonyms (e.g., prostatic
hyperplasia, BPH, benign prostatic hypertrophy, BPH)
in combination with the term “dutasteride,” “avodart,” or
“SAR inhibitor.”” The search was limited to articles pub-
lished in the English language.

Studies were selected if they involved randomized con-
trolled trials (RCTs) of greater than 6 months duration,
comparing the efficacy and safety of dutasteride, alone or
in combination, to placebo or control. To assess the long-
term effects of treatments with dutasteride, we included
randomized controlled studies, followed by open-label
extension. However, we pooled these extended studies and
the RCTs separately in our meta-analysis because patients
in the extended studies were no longer randomized during
the open-label phase. Subjects in the trials were limited to
men aged 40 or over, with moderate to severe symptoms of
BPH as determined by the International Prostate Symptom
Score (IPSS). Studies were excluded if they were reviews
or abstracts presented at meetings. If multiple studies were
available from the same population but with different treat-
ment durations, the longest study was selected for the same
outcome measures.

The primary outcome of interest was improvement in
urinary symptoms measured by IPSS, compared with pla-
cebo or control. Secondary outcomes included peak urinary
flow (O, (mL/s), serum DHT (pg/mL), serum testos-
terone (pg/mL), total prostate volume (TPV) (cm®) or its
change (%), and the incidence of adverse events and treat-
ment withdrawal due to adverse events.
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Data extraction and appraisal of study quality

Two reviewers (TP and JC) independently assessed
whether the studies met the inclusion criteria and then
extracted data from the selected studies. Any discrepancies
were documented, discussed, and resolved by consensus.
To assess the methodological quality of the included stud-
ies, we used a Jadad scale which considered the methods
of randomization and blinding and the reason for patients’
withdrawals [8]. The risk of bias was considered as “high”
or “low” when the Jadad score was in the range of 0-2 or
3-5, respectively.

Statistical analysis

Treatment effects were measured in accordance with the
Cochrane handbook for systematic reviews of interventions
[9]. Accordingly, risk ratio (RR) was calculated to indicate
effective measures for dichotomous outcomes; mean dif-
ference was estimated for continuous outcomes, both with
95 % confidence intervals (CIs). To integrate the findings of
multiple studies, a meta-analysis was conducted; continu-
ous outcomes were investigated by comparing the weighted
mean difference (WMD), and RR was examined for binary
outcomes. If standard deviations (SDs) for pre- and post-
treatment mean values were not reported in the original
study, we imputed SDs using the arithmetic mean of avail-
able SDs rather than excluding the study to attenuate any
loss in power and to avoid bias [10].

Heterogeneity was assessed using F* statistics. For
outcomes that showed significant heterogeneity with an
I value exceeding 50 %, a random effects model was
employed. Otherwise, a fixed effects model was used. Pub-
lication bias was assessed using the Begg-adjusted rank
correlation test and visual inspection of funnel plots. We
used Stata® version 11.0 for all analyses.

Results
Description of studies

Figure 1 shows the number of articles identified, screened,
and included. Our search strategy resulted in 11 arti-
cles being included in the final analysis. These 11 articles
involving a total of 12,129 patients included seven differ-
ent RCTs and two open-label extension studies after dou-
ble-blind clinical trials. Different outcomes from the same
clinical trials were sometimes reported in separate articles.
Characteristics and methodological quality of included
studies are presented in Table 1. Several studies compared
the efficacy and safety of dutasteride to those of either pla-
cebo or finasteride. In the open-label extension studies,
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Fig. 1 Flow diagram of the
search strategy and selection of 286

Articles identified through database search: n=

studies

Excluded (n=58)

Duplications (n=58)

n=228

Articles assessed for eligibility:

Excluded (n=204)
- Not clinical trials (e.g. animal or cell study) (n=180)
Not BPH studies (e.g., prostate cancer) (n=10)

Other interventions or outcomes (n=10)
Short duration (n=2)

Not retrievable (n=1)

No placebo (n=1)

n=24

Articles met the inclusion criteria:

Excluded (n=13)

Duplicated outcome measures (n=13)

n=11

Articles included in pooled analysis:

patients who initially received dutasteride in the previous
double-blind phase were maintained on dutasteride during
the open-label phase (D/D group), while those assigned
to placebo in the prior phase were switched to open-label
dutasteride (P/D group) [11-13]. To investigate whether
combination therapy was more effective than monotherapy,
some studies compared patients who received both dutas-
teride and tamsulosin to those with tamsulosin alone.

All included studies noted blinding and randomization
in their trials except in two incidences: one study where
blinding was not explicitly stated [14]; and open-label
extensions of placebo-controlled trials [11-13]. However,
the specific methods of blinding and random allocation
were not clearly explained in these studies, placing their
Jadad scores in the range of 3-5 (low risk of bias).

Efficacy of dutasteride interventions

Pooled data demonstrated a significantly greater reduc-
tion in symptom scores (IPSS) in the dutasteride group
compared with placebo (WMD —1.78, 95 % CI —3.01
to —0.55) with evidence of heterogeneity (p = 0.04,
P =69.0 %) (Fig. 2). In addition, dutasteride was signifi-
cantly superior to placebo in increasing Q,,, (WMD 1.27,
95 % CI 0.97-1.57) and decreasing TPV (change in TPV
(%), WMD —17.40, 95 % CI —25.77 to —9.02). The treat-
ment effects of dutasteride were supported by a signifi-
cant reduction in serum DHT (WMD —385.77, 95 % CI
—394.60 to —376.95) and increase in serum testosterone
(WMD 813.55, 95 % CI 717.32-909.77).

In the double-blind studies followed by the open-label
phases, the D/D group improved the symptom scores
(IPSS) greater than the P/D group (WMD —0.98, 95 %

CI —1.55 to —0.41). Although an increase in Q,,,, and a
reduction in TPV were slightly greater in the D/D group,
the differences between the two groups were not significant
(p = 0.60 and p = 0.50, respectively).

Combination therapy with dutasteride and tamsulosin
resulted in significantly greater improvement in the symp-
tom scores (IPSS) and Q,,, compared with tamsulosin
monotherapy (WMD —1.80, 95 % CI —1.81 to —1.79 and
WMD 1.60, 95 % CI 1.59-1.61, respectively).

Safety of dutasteride interventions

Pooled data indicated adverse events and drug-related
adverse events were more significantly common in patients
treated with dutasteride compared with placebo (RR 1.04,
95 % CI 1.00-1.07 and RR 1.35, 95 % CI 1.19-1.54,
respectively) (Fig. 3). They also more frequently reported
sexual adverse events, including erectile dysfunction,
decreased libido, and gynecomastia (RR 1.83, 95 % CI
1.42-2.36, RR 2.00, 95 % CI 1.42-2.83, and RR 3.11,
95 % CI 1.79-5.40, respectively). However, the occur-
rence rates of withdrawal due to adverse events, serious
events, and stomach discomfort were not significantly dif-
ferent between the two groups (p’s = 0.92, 0.25, and 0.98
respectively).

Between the D/D and P/D groups, no significant differ-
ences were observed in adverse events, withdrawal due to
adverse events, drug-related adverse events, and serious
events during the open-label phase period (p’s = 0.713,
0.396, 0.956, and 0.351, respectively).

Patients who received combination therapy experi-
enced more sexual adverse events such as erectile dysfunc-
tion and decreased libido compared with the tamsulosin
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monotherapy group (RR 1.82, 95 % CI 1.41-2.36 and RR
2.02, 95 % CI 1.36-3.00, respectively). Although retro-
grade ejaculation occurred more frequently in the combi-
nation group, it was not statistically significant (p = 0.23).
There was no significant difference in the incidence of diz-
ziness between the groups (p = 0.91).

When comparing patients treated with dutasteride and
finasteride, no significant differences in adverse events and
drug-related adverse events were observed (p = 0.75 and
p = 0.23, respectively).

Begg-adjusted rank correlation tests and funnel plots
indicated no obvious publication bias in our analyses (data
were not shown).

Risk of bias

Low

duration (months)

Treatment
12

Sample

size
1,630

Discussion

>

To our knowledge, this is the first systematic review and
meta-analysis to quantify the efficacy and safety of dutas-
teride for the treatment of BPH. Our results demonstrated
that dutasteride, compared with placebo, significantly
improved the symptom score (IPSS), peak urinary flow, and
TPV. Treatment effects of dutasteride were observed with
evidence of significantly reduced DHT and increased tes-
tosterone in the serum. However, adverse events including
drug-related adverse events and sexual adverse events were
more commonly reported in the treatment group than in the
placebo group. We also found a greater reduction in IPSS
for the D/D group compared with the P/D group although
there were no significant differences in Q,,,, TPV, and the
frequency of adverse events between the two groups. Com-
pared with tamsulosin monotherapy, combination therapy
showed improvement in symptoms measured by IPSS and
Onnax along with more frequently reported sexual adverse
events such as erectile dysfunction and decreased libido.
Direct comparisons between dutasteride and finasteride
were limited to only two studies, each with different effi-
cacy outcome measures [6, 15]. These studies showed that
dutasteride and finasteride led to similar outcomes in TPV
reduction, improvement in IPSS and Q, .., and the rate of
adverse events.

Although improvement in the symptom score (IPSS)
with dutasteride was statistically significant, its clinical sig-
nificance has yet to be determined. A clinically important
change in IPSS was established as a decrease of 2 or more
points for men with a score of <20 points and 6 or more for
men with a score of >20 points [16]. Because we included
the studies where the subjects’ scores were 8 or greater,
men with either moderate symptoms (a score of 8-19) or
severe symptoms (a score of 20-35) were included in this
analysis. Our pooled data suggested that the WMD in the
symptom scores (IPSS) for dutasteride was —1.78 points
(95 % CI —3.01 to —0.55) compared with placebo. This

)

< 15 mL/s with a minimum voided volume > 125 mL

Men aged >50 years with symptomatic BPH (IPSS > 12 points,

PV >_30 cm’

Subjects
Qmax

Dutasteride (D)
(D: OD 0.5 mg)

Treatment

Control
Finasteride (F)
(F: OD 5 mg)

# Pooled three RCTs (ARIA 3001, ARIA 3002, and ARIB 3003)

Table 1 continued
Nickel et al. [15]
OD once daily

Reference

@ Springer



1098

World J Urol (2014) 32:1093-1105

a Dutasteride vs. Placebo

IPSS

Study ‘ Mean difference (95% CI)  Weight (%)

Roehrborn (2002) D -2.50 (-2.91, -2.01) 47.2%

Tsukamoto (2009)" -1.70 (-3.70, 0.30) 21.4%

Na (2012) - -0.75 (-2.08, 0.58) 31.4%

Overall (I = 69.0%, p = 0.040) <> -1.78 (-3.01, -0.55) 100.0%
a 3 = -1 5 a

Peak urinary flow (mL/sec)

Study Mean difference (95% CI)  Weight (%)

Roehrborn (2002) + 1.30 (0.99, 1.61) 92.8%

Tsukamoto (2009)" 1.20 (-0.60, 3.00) 2.8%

Na (2012) 0.77 (-0.65, 2.19) 4.5%

Overall (> = 0.0%, p = 0.772) <> 1.27 (0.97, 1.57) 100.0%

Y 2 3  a

Serum DHT (pg/mL)

Study . Mean difference (95% CI)  Weight (%)

Roehrborn (2002) - -386.00 (-394.92, -377.08) 97.9%

Clark (2004) -375.40 (-435.85, -314.95) 2.1%

Overall (I* = 0.0%, p = 0.734) o -385.77 (-394.60, -376.95) 100.0%
“abo 300 2bo 100 6 160

Serum testosterone (pg/mL)

Study Mean difference (95% CI)  Weight (%)

Roehrborn (2002) _._ 815.00 (717.42, 912.58) 97.3%

Clark (2004) 762.00 (181.13, 1342.88) 2.7%

Overall (I = 0.0%, p = 0.860) <> 813.55 (717.32, 909.77) 100.0%

—5‘100 é 5‘C'JO 1 0‘00 1560

Change in total prostate volume (%)

Study Mean difference (95% CI)  Weight (%)

Tsukamoto (2009)" — -22.00 (-29.40, -14.60) 46.3%

Na (2012) - -13.43 (-19.24, -7.62) 53.7%

Overall (F = 68.6%, p = 0.074) ———0'—— -17.40 (:25.77, -9.02) 100.0%
30 -20 o o @10

Fig. 2 Forest plot and meta-analysis of dutasteride efficacy. “Pa-
tients who had been taking tamsulosin before participating in the
trial were excluded in our analysis. a Dutasteride versus placebo. b

magnitude of improvement seems to be marginally insuf-
ficient to achieve clinically meaningful improvement in
symptoms for men with moderate symptoms. Moreover, the

@ Springer

Dutasteride/dutasteride versus placebo/dutasteride. ¢ Combination
therapy versus monotherapy

required decrease of 6 or more points in IPSS for men with
severe symptoms is much higher than the observed mean
decrease in the symptom scores. Since the original studies
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b Dutasteride/Dutasteride vs. Placebo/Dutasteride

IPSS

Study Mean difference (95% CI)  Weight (%)
Debruyne (2004) - -1.10 (-1.70, -0.50) 89.0%
Na (2012) -0.02 (-1.73, 1.69) 11.0%
Overall ( = 26.5%, p = 0.243) -0.98 (-1.55,-0.41)  100.0%

-2 -1 o] 1 2

Peak urinary flow (mL/sec)

Study : Mean difference (95% CI)  Weight (%)
Debruyne (2004) ——-— 0.20 (-0.31, 0.71) 89.1%
Na (2012) -0.46 (-1.92, 1.00) 10.9%
Overall (> = 0.0%, p = 0.402) <:> 0.13 (-0.35, 0.61) 100.0%

-1 B 1 2

Total prostate volume-(%m3)

Study ‘ Mean difference (95% CI)  Weight (%)

Debruyne (2004) —-—— -0.90 (-2.98, 1.18) 89.2%

Na (2012) 1.09 (-4.88, 7.06) 10.8%

Overall (I’ = 0.0%, p = 0.537) <> -0.69 (-2.65,1.28)  100.0%
_s A & a =

C Combination therapy vs. Monotherapy

IPSS

Study ) Mean difference (95% CI)  Weight (%)
Roehrborn (2008) . -1.80 (-1.81, -1.79) 100.0%
Joo (2012) (Excluded)

Overall (I* = 0.0%, p = 0.893) -1.80 (-1.81, -1.79) 100.0 %

-4 = {w] 2

Peak urinary flow (mL/sec)

Study A Mean difference (95% CI)  Weight (%)

Roehrborn (2008) B 1.60 (1.59, 1.61) 100.0%

Joo (2012) (Excluded)

Overall (I = 0.0%, p = 0.402) 1.60 (1.59, 1.61) 100.0%
-2 é 2 <.

Fig. 2 continued

included in this analysis did not separately report results for ~ without considering their symptom severity. It is not clear
men with different severity of symptoms, it is difficult to ~ whether patients with severe symptoms improved to a
determine whether patients treated with dutasteride resulted ~ greater extent than those with moderate symptoms (or vice
in clinically meaningful symptom improvement in general  versa) after administering dutasteride. For the same reason,
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a Dutasteride vs. Placebo

Any adverse event

Study RR (95% CI)  Weight (%)
Clark (2004) 1.27 (0.99, 1.62) 2.0%
Schulman (2006) o 1.03 (1.00, 1.07) 93.1%
Tsukamoto (2009)" I 1.04 (0.92, 1.19) 3.3%
Na (2012) - 1.05 (0.65, 1.69) 1.5%
Overall (> = 0.0%, p = 0.454) <‘§> 1.04 (1.00, 1.07) 100.0%
5 1 2
Withdrawal due to any adverse event
Study RR (95% CI)  Weight (%)
Schulman (2006) _.1_ 0.98 (0.80, 1.18) 99.7%
Na (2012) 7.06 (0.37,135.20)  0.3%
Overall (I = 42.0%, p = 0.189) 0.99 (0.82, 1.20) 100.0%
5 A 2
Any drug-related adverse event
Study RR (95% CI)  Weight (%)
Clark (2004) __...— 1.47 (0.77,2.79) 3.6%
Schulman (2006) e 1.35(1.18, 1.55) 93.7%
Tsukamoto (2009)" ; 1.89 (0.49, 7.23) 0.9%
Na (2012) : - 1.01 (0.41, 2.46) 2.7%
Overall (I* = 0.0%, p = 0.870) <> 1.35 (1.19, 1.54) 100.0%
s . s a
Any serious adverse event
Study RR (95% CI)  Weight (%)
Schulman (2006) + 1.09 (0.95, 1.26) 99.5%
Na (2012) 1 0.34 (0.01, 8.17) 0.5%
Overall (I = 42.0%, p = 0.189) 1.09 (0.94, 1.26) 100.0%
o1 A 1 “10

Fig. 3 Forest plot and meta-analysis of dutasteride safety. “Pa-
tients who had been taking tamsulosin before participating in the
trial were excluded in our analysis. a Dutasteride versus placebo. b

it is hard to determine whether the combination therapy
would bring clinically meaningful symptom improvement
for patients with moderate to severe symptoms compared
with monotherapy. In addition, the peak urinary flow
rate was recommended to be above 15 mL/s, making the

@ Springer

Dutasteride/dutasteride versus placebo/dutasteride during open-label
period. ¢ Combination therapy versus monotherapy. d Dutasteride
versus finasteride

probability of bladder outlet obstruction very low [17]. Our
analysis comprising men with Q... < 15 mL/s showed
that the WMD was 1.27 mL/s (95 % CI 0.97-1.57) com-
pared with placebo. This suggests that men whose Q..
was below 16.27 mL/s (95 % CI 15.97-16.57) at baseline
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Erectile dysfunction

Study RR (95% CI)  Weight (%)
Roehrborn (2002) _,_ 1.83 (1.42, 2.36) 97.7%
Tsukamoto (2009)" : 6.61(0.35,12549)  0.6%
Na (2012) ‘ 0.34 (0.01, 8.17) 1.7%
Overall (I = 0.0%, p = 0.404) <> 1.83 (1.42, 2.36) 100.0%
OI‘I 3 ‘IIO

Decreased libido
Study RR (95% CI)  Weight (%)
Roehrborn (2002) S 1.97 (1.39,2.79) 98.9%
Na (2012) 5.04 (0.24,103.93)  1.1%
Tsukamoto (2009)" (Excluded)
Overall (I = 0.0%, p = 0.545) <> 2.00 (1.42,2.83) 100.0%

1 5 1 5 10
Gynecomastia
Study RR (95% CI)  Weight (%)
Roehrborn (2002) _._ 3.11(1.78, 5.45) 97.0%
Na (2012) 3.02 (0.12, 73.53) 3.0%
Overall (2 = 0.0%, p = 0.986) <> 3.11(1.79,5.40)  100.0%

1 L:) | 5 ‘I‘O
Stomach discomfort
Study RR (95% CI)  Weight (%)
Tsukamoto (2009)* 0.32(0.01, 7.59) 60.8%
Na (2012) 2.02 (0.19, 21.95) 39.2%
Overall (I = 0.0%, p = 0.359) <> 0.98 (0.17, 5.55) 100.0%

01 1 A

Fig. 3 continued

could likely prevent potential functional obstructions using
dutasteride. Similarly, given the WMD of 1.60 mL/s (95 %
CI 1.59-1.61) for the combination therapy, men whose
Ornax Was below 16.60 mL/s (95 % CI 16.59-16.61) could
experience clinically meaningful benefit from the combina-
tion therapy. Moreover, the evidence showed that the rela-
tive risk of AUR in patients with prostate volume >30 cm?
was three times greater than that in those with a prostate
volume <30 cm® [18]. Assuming that a prostate volume of
30 cm? is a critical point, the change in TPV (%) of —17.40
(95 % CI —25.77 to —9.02) indicates clinically meaningful

10

improvement for those whose TPV at baseline was below
35.22 cm? (95 % C132.71-37.73 cm?).

This study is subject to several limitations. Mainly,
the number of studies available for meta-analysis was
limited. The final outcomes were obtained based on a
single study or pooled from two to four studies. In addi-
tion, the weights for meta-analysis were skewed in their
assignment to the studies. For example, the overall RR
of dutasteride for withdrawal due to adverse events com-
pared with a placebo was obtained by pooling two studies
[12, 13]. The pooled RR of 0.99 (95 % CI 0.82—1.20) was

@ Springer
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b Dutasteride/Dutasteride vs. Placebo/Dutasteride during open-label period

Any adverse event

Study RR (95% CI)  Weight (%)
Schulman (2006) _’ 0.99 (0.94, 1.04) 98.3%
Na (2012) 1.18 (0.63,2.21) 1.8%
Overall (I’ = 0.0%, p = 0.567) < 0.99 (0.94, 1.04) 100.0%
s 4 =
Withdrawal due to any adverse event
Study RR (95% CI)  Weight (%)
Schulman (2006) _._ 0.89 (0.69, 1.15) 97.5%
Na (2012) 1.11 (0.23, 5.39) 2.5%
Overall (I = 0.0%, p = 0.783) <:> 0.90 (0.69, 1.16) 100.0%
5 1
Any drug-related adverse event
Study RR (95% CI)  Weight (%)
Schulman (2006) — 0.68 (0.54, 0.87) 66.3%
Na (2012) 1.95 (0.59, 6.45) 33.7%
Overall (I” = 64.6%, p = 0.093) <> 0.97 (0.37, 2.57) 100.0%
5 = s
Any serious adverse event
Study ' RR (95% CI)  Weight (%)
Schulman (2006) Lo 1.12(0.90, 1.39) 98.9%
Na (2012) 0.37 (0.02, 9.00) 1.1%
Overall (I’ = 0.0%, p = 0.498) :> 1.11 (0.89, 1.38) 100.0%
01 1 " 10

Fig. 3 continued

obtained largely based on Schulman et al.’s [12] study in
which RR was reported as 0.98 (95 % CI 0.80-1.18), but
little weight was assigned to Na et al.’s [13] study that
found a RR of 7.06 (95 % CI 0.37-135.20). Before pub-
lishing the results, Schulman et al. [5, 11] and the authors
of two other studies had already pooled data from three
large clinical trials (ARIA 3,001, ARIA 3,002, and ARIB
3,003), resulting in large sample sizes in their studies.
Accordingly, our analyses assigned greater weight to
these studies compared with other studies with smaller
sample sizes where data had been collected from only a
single clinical trial. Thus, although this pooled RR was

@ Springer

largely dependent on only Schulman et al.’s [19] study,
this estimate actually reflected the pooled data from
2,340 patients in three different trials across 19 coun-
tries. Nevertheless, the results relying largely or entirely
upon a single study still need to be interpreted with cau-
tion. Since data from different clinical trials were already
pooled in the study, the weights for different trials could
not be distinguished, and heterogeneity among these tri-
als could not be assessed. Therefore, more evidence from
independent studies is necessary to confirm the robust-
ness of these findings. Furthermore, we included two
open-label extension studies after double-blind clinical
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C Combination therapy vs. Monotherapy

Erectile dysfunction

Study RR (95% CI)  Weight (%)
Roehrborn (2010) - 1.79 (1.38, 2.33) 96.4%
Joo (2012) 1 2.59 (0.71, 9.45) 3.6%
Overall (F* = 0.0%, p = 0.587) <> 1.82 (1.41,236)  100.0%
s a = 10
Decreased libido
Study RR (95% CI)  Weight (%)
Roehrborn (2010) S S 2.00(1.32,3.04)  88.7%
Joo (2012) 2.18 (0.70, 6.84) 11.3%
Overall (I = 0.0%, p = 0.890) = 2.02 (1.36,3.000  100.0%
S | =2 < =1
Retrograde ejaculation
Study RR (95% CI)  Weight (%)
Roehrborn (2010) 4.00 (2.32, 6.89) 54.1%
Joo (2012) 1.09 (0.4, 2.71) 46.0%
Overall (I = 82.9%, p = 0.016) <i> 2.20 (0.61,7.90)  100.0%
5 A 2" < s
Dizziness
Study RR (95% CI)  Weight (%)
Roehrborn (2010) 1.00 (0.62, 1.63) 94.0%
Joo (2012) 1.45 (0.25, 8.51) 6.0%
Overall (I = 0.0%, p = 0.689) <> 1.03 (0.64,1.64)  100.0%
3 4 "o

Fig. 3 continued

trials although the subjects were no longer randomized
in the open-label phase to assess the long-term effects of
dutasteride use. Our findings suggested a favorable influ-
ence of long-term dutasteride use on symptom improve-
ment. We included only studies published in English in
journals. We relied on published information about meth-
ods and did not contact the authors for clarification of
poorly reported information. Finally, all included studies
in our analysis had been sponsored by the manufacturers
of dutasteride except one study. As Als-Nielsen pointed
out, industry-sponsored trials are likely to draw pro-
industry conclusions [20]. That is, conclusions in trials
funded by for-profit companies may be more positive due

to biased interpretation of trial results. This caveat may
also apply to our study.

Conclusions

Dutasteride can be used as one of the treatment options
for the purpose of improving BPH symptoms measured
by IPSS and Q,,,, and reducing TPV with cautions of its
adverse events. Adding dutasteride to tamsulosin can be
considered if further improvements in symptoms (IPSS
and Q,,,) are required beyond that achieved by tamsulo-
sin monotherapy. However, the incidence of sexual adverse
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d Dutasteride vs. Finasteride

Any adverse event

Study RR (95% CI)  Weight (%)
Clark (2004) 1.12 (0.89, 1.40) 8.7%
Nickel (2011) —= - 0.97 (0.88, 1.07) 91.3%
Overall (I’ =19.9%, p = 0.264) <> 0.99 (0.90,1.08)  100.0%
5 3 2

Any drug-related adverse event

Study RR (95% CI)  Weight (%)
Clark (2004) : 1.03 (0.58, 1.82) 9.2%
Nickel (2011) 5 | - 0.87 (0.71, 1.07) 90.8%
Overall (I’ = 0.0%, p = 0.607) <>> 0.89 (0.73,1.08)  100.0%

5 3 2

Fig. 3 continued
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