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Systematic review and meta-analysis on
phosphodiesterase 5 inhibitors and o-adrenoceptor
antagonists used alone or combined for treatment of
LUTS due to BPH

Xing-Huan Wang’, Xiao Wang", Ming-Jun Shi, Sheng Li, Tao Liu, Xin-Hua Zhang

The aim of this systematic review is to determine the comparative effectiveness and safety of phosphodiesterase 5 inhibitors
(PDES5-Is) and a-blockers used alone or combined for the treatment of lower urinary tract symptoms (LUTS) due to benign
prostatic hyperplasia (BPH). An electronic search of PubMed, Cochrane Library and Embase up to January 2014 was performed
to identify randomized controlled trials comparing the efficacy and safety of PDE5-Is and a-blockers for treatment of lower urinary
tract symptoms due to benign prostatic hyperplasia, which assessed IPSS score, maximum flow rate, postvoided residual urine,
quality of life and Erectile Function (IIEF) score as outcomes. Data were analyzed by fixed or random effect models using Cochrane
Collaboration review manager software. A total of 12 studies were included. Our novel data demonstrated that there was a trend
that a-blockers were more efficacious than PDE5-Is on decreasing IPSS score and increasing maximum flow rate. a-blockers were
significantly more effective than PDE5-Is on reduction of postvoided residual urine with a mean difference of 3.67 (95% CI 1.56
to 5.77, P = 0.0006) and PDE5-Is showed greater effect than a-blockers on increasing IIEF score with a mean difference of
9.82 (95% CI 3.80 to 15.85, P = 0.001). In conclusion, our novel data demonstrated that PDE5-Is plus ABs ranked the highest
on the improvement of LUTS/BPH. PDE5-Is monotherapy was also effective in this kind of disorder except less reduction of PVR

than ABs. In addition, both combined- or mono-therapy were safe.
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INTRODUCTION
Lower urinary tract symptoms (LUTS) secondary to benign
prostatic hyperplasia (BPH) are often bothersome and interfere
quality of life (QoL) for aging males."” A recent population-based
study evaluated in the USA, the UK and Sweden indicated that the
prevalence of at least one LUTS at least “sometimes” was 72.3% and
47.9% for at least “often” for males with mean age (range) of 56.6
(40-99) years.*> Pathologic study at autopsy in Asian and Caucasian
men showed the overall prevalence of BPH was 74.8% in men with
mean age (range) of 64.4 (22-89) years.* LUTS/BPH led to high
personal and societal costs, both in direct medical costs and indirect
losses in daily functioning and cause a huge economic burden on the
healthcare system and society.>®

a-adrenoceptor antagonists (0-blockers, ABs) have represented the
first-line drug treatment for LUTS/BPH recommended by guidelines,
which reduced the sympathetic tone by blocking o-adrenergic
receptors, subsequently resulted in the relaxation of smooth muscles
in prostate/bladder neck, increase of urinary flow and amelioration

of LUTS.”® Phosphodiesterase 5 inhibitors (PDE5-Is) have been
globally used as the first-line drugs for erectile dysfunction (ED).’
As phosphodiesterase was also expressed and biologically active in
the human bladder, urethra and prostatic tissue,' it was postulated
that PDE5-Is will also be efficacious for the treatment of LUTS/BPH.
Sairam and his colleagues reported for the first time that PDE5-Is could
improve urinary symptom scores in patients with ED in 2002."! Since
then, numerous clinical trials have proved the effectiveness of PDE5-Is
for the treatment of LUTS/BPH and tadalafil was recently licensed in
USA and in European Union for treating LUTS/BPH with or without
ED.” In addition, the combination of ABs with PDE5-Is was also
investigated for the treatment of LUTS/BPH based on the hypothesis
that blocking effect of oi-adrenergic receptors by ABs could enhance
the nitric oxide (NO)-mediated relaxation effect by PDE5-Is on the
same smooth muscle targets."

In 2012, Gacci et al.'* conducted an extensive pair-wise
meta-analysis on the use of PDE5-Is alone or in combination with
ABs for the treatment of LUTS/BPH, in which they indicated that
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PDE5-Is could significantly improve LUTS as compared with placebo
and similar systematic reviews which compared PDE5-Is with placebo
to determine their efficacy for treating LUTS/BPH were available
in literature.’'® But compared with ABs, the first-line drugs for
LUTS/BPH, it was controversial whether PDE5-Is showed superior
effect. Several clinical trials have assessed the efficacy of PDE5-Is for
LUTS/BPH with setting ABs as a positive control, but there was no
meta-analysis to summarize the comparative effectiveness of PDE5-Is
with ABs. The aim of the present review was to compare the efficacy
and safety of PDE5-Is and ABs used alone or combined for treating
LUTS/BPH based on existing randomized controlled trials (RCTs),
so as to provide a more systematic and comprehensive assessment for
the use of PDE5-Is.

MATERIALS AND METHODS

Data sources and searches

We performed database searches of Cochrane Library (Issue 1, January
2014), PubMed (1966-January 2014) and Embase (1984-January 2014)
using the following keywords in combination with both medical subject
headings terms and text words: lower urinary tract symptom or benign
prostatic hyperplasia/enlargement or bladder outlet obstruction plus
a-adrenoceptor antagonists or alfuzosin or tamsulosin or doxazosin
or terazosin or naftopidil or prazosin plus phosphodiesterase type 5
inhibitor or tadalafil or sildenafil or vardenafil or avanafil or lodenafil
or mirodenafil or udenafil plus randomized controlled trials. There
was no limitation on publication status or language.

Inclusion criteria

Inclusion criteria used to select studies were based on the principle
of participant, intervention, control and outcome (PICO) as follows:
(1) patients experienced LUTS/BPH with or without ED; (2) PDE5-Is
including sildenafil, vardenafil, tadalafil, avanafil, lodenafil, mirodenafil
and udenafil, as study intervention, were orally administered at any
regimen and for any duration; (3) ABs including alfuzosin, tamsulosin,
doxazosin, terazosin, naftopidil and prazosin or ABs plus PDE5-Is were
used as control arms; (4) outcomes were measured by the changes from
baseline to endpoint of International Prostate Symptom Score (IPSS),
maximum flow rate (Q,__ ), postvoided residual urine (PVR), quality of
life (QoL) and International Index of Erectile Function (IIEF); (5) the
studies were RCTs.

Exclusion criteria
Repeat publications, sample size <10 and where studies were only
reported superficially, such as in the form of an abstract.

Selection of studies

Three reviewers (MJS, SL and TL) independently screened the title,
abstract and keywords of each article retrieved. Full-text papers were
screened for further assessment if the information given suggested that
the study met the inclusion criteria and did not meet the exclusion
criteria.

Bias assessment
The methodological quality of included studies was appraised with the
Cochrane Collaboration bias appraisal tool. In particular, the following
factors were evaluated: (1) adequate sequence generation? (2) Allocation
concealment? (3) Blinding of participants and personnel? (4) Blinding
of outcome assessment? (5) Incomplete outcome data addressed?
(6) Free of selective reporting? (7) Free of other bias?

Each question was answered with “low risk”, “high risk” or
“unclear” and three reviewers (M]JS, SL and TL) assessed each trial.
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Where differences in opinion existed, they were resolved through
open discussion.

Data extraction

Data were extracted independently by three reviewers (MJS, SLand TL)
using a standard form. Data of different subgroups were incorporated
into one verum arm. Missing information was imputed based on the
methods of Cochrane Handbook and was requested from the authors
of original studies when necessary.

Pair-wised meta-analysis

The comparative effects of pair-wised meta-analysis were
analyzed using Cochrane Collaboration review manager
software (RevMan [Computer program] Version 5.0. Copenhagen:
the Nordic Cochrane Centre, The Cochrane Collaboration, 2014).
Heterogeneity among studies was assessed with the Q test and the
P index statistic. If P > 0.1 and I? < 50%, which meant homogeneity
existed among studies, we would use fixed-effect models for the
calculation of pooled effect index and if P < 0.1 and I* > 50%,
random-effect models would be applied. Summary effect was
calculated as mean difference (MD) for continuous variable and
odds ratio (OR) for rate variable, together with their 95% confidence
intervals (CIs).

Safety assessment

Safety assessment was performed by comparing the adverse
events (AEs) among medication arms. AEs of PDE5-Is and ABs
reported at least in three studies were included in the meta-analysis.

Network meta-analysis

Comparative effects of PDE5-Is, ABs or combination therapy in the
network were calculated using the automated software Aggregate Data
Drug Information System (ADDIS)."” We created a consistency model
by combining the effect of indirect and direct comparison based on
Bayesian approach to get an absolute effect and cumulative probability
which was used to rank the three regimens.

RESULTS

Characteristics of included studies

Using the database search strategy, a total of 121 records were retrieved
from Cochrane Library, PubMed and Embase, of which 12 RCTs"*!%-2
finally met full inclusion criteria for this review. In Jin’s study,” the
treatment outcomes were analyzed at 12 and 24 weeks. As the treatment
duration of most included studies was 12 weeks, we extracted the
results from Jin's study at 12 weeks in order to control the heterogeneity
between included trials. Figure 1 depicts the search process. Table 1
provides details of the included trials.

Risk of bias

As described in Table 2, most included studies did not describe
their methods of randomization. Thus, it had unclear bias risk for
the assessment of adequate sequence generation. Two studies®*
stratified participants according to their baseline information. Only
one study®? showed a method of allocation concealment and the
others did not describe their approach. One study* was designed
as open label. One trial"® was performed with studied drug used as
on-demand and it was not blind to patients. One study* did not
report all outcomes as their design, and we gave negative judgment
for assessment of selective reporting. We gave positive judgment for
all the included studies in the assessment of other bias, as we could
not detect any risks.
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Records identified through
PubMed, Cochrane Library and
Embase database searching
(n=121)

Additional records identified
through other sources
(n=0)

Records after duplicates removed
(n=81)

Records excluded after
title and abstract
screening (n = 41)

Records screened
(n=81)

Full-text articles asessed Full-text articles excluded
for eligibility " (n=28)
(n=40)

14 no aim outcomes
9 supplement
3 no full text
1 experimental research
1 repetitive publication

Studies included in
qualitative synthesis
(n=12)

Studies included in
quantitative synthesis
(meta-analysis)
(n=12)

Figure 1: PRISMA flowchart of identification and selection of studies for
inclusion in the systematic review.

PDE5-Is versus ABs

In the comparison of PDE5-Is with ABs, I? standing for the
heterogeneity among the studies was 62%, 62%, 55%, 89% and 56% for
the assessment of IPSS, Q_ , PVR, QoL and IIEFE, respectively. Thus,
random-effect models were applied. As shown in Figure 2a, seven
studies included scores of IPSS. The pooled mean difference (MD)
for IPSS was 0.87 (95% CI — 0.01 to 1.84, P = 0.08), indicating no
significant difference. Figure 2b shows details of seven studies
including the assessment of Q. The pooled mean difference (MD) for
Q,, Was—0.55(95% CI -1.20 t0 0.10, P = 0.09) and the difference was
not significant, either. Figure 2c-2e displays meta-analysis comparing
PDES5-Is with ABs in terms of PVR, QoL and IIEE. The pooled MD
was 9.82 (95% CI 3.80 to 15.85, P = 0.001), —0.02 (95% CI —0.50 to
0.46, P = 0.94), 3.67 (95% CI 1.56 to 5.77, P = 0.0006), respectively,
which indicated that ABs had significant better effect on reducing PVR
and less effect on increasing IIEF score, while both medications had
comparable effect on improving QoL.

Sensitivity analysis was performed by excluding each of the seven
studies. On the assessment of IPSS, when excluding the study of Kim
et al. and Oelke et al. the pooled MD was 1.07 (95% CI 0.01 to 2.12,
P=10.05) and 1.16 (95% CI 0.18 to 2.14, P = 0.02), respectively, which
meant the pooled effect had significant difference. Regarding Qmax,
the pooled MD changed to - 0.72 (95% CI -1.36 to — 0.08, P = 0.03)
and - 0.70 (95% CI -1.37 to — 0.04, P = 0.04) after excluding the study
of Tuncel et al. and Oelke et al. which indicated statistical significance.

PDES5-Is versus PDE5-Is plus ABs

A total of five studies were included in the comparison of PDE5-Is
with ABs plus PDE5-Is. I? standing for the heterogeneity among the
studies was 71%, 0%, 84%, 91% and 69% for the assessment of IPSS,
Q,.o PVR, QoL and IIEF, respectively. As shown in Figure 3, the
pooled MD for assessment of IPSS, Q__ , PVR and QoL was —3.97 (95%
CI-5.40t0—-2.53, P <0.00001),2.22 (95% CI 1.63 to 2.82, P < 0.00001),
—23.43 (95% CI —36.54 to —10.32, P=0.0005) and —0.81 (95% CI —1.41
to —0.21, P=0.008), respectively, which favoring combination therapy.
In the assessment of IIEF, the pooled MD was 0.98 (95% CI —1.24 to
3.20, P=0.39), indicating that PDE5-Is monotherapy had comparable
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effect on increasing IIEF score as compared with the combination
therapy. Sensitivity analysis was performed by excluding each of the
included studies, and the statistical significance of pooled effect was
not changed.

PDE5-Is plus ABs versus ABs

In the comparison of PDE5-Is plus ABs with ABs alone, I? standing
for the heterogeneity among the studies was 4%, 29%, 55%, 82% and
40% for the assessment of IPSS, Q,_, PVR, QoL and IIEE respectively.
As shown in Figure 4, the pooled MD for assessment of IPSS, Qmax,
PVR, QoL and IIEF was —1.86 (95% CI —2.45 to — 1.27, P < 0.00001),
0.81(95% CI0.37 to 1.24, P=0.0003), —5.37 (95% CI —10.14 to — 0.60,
P =0.03), -0.84 (95% CI —1.32 to — 0.35, P = 0.0007) and 4.09 (95%
CI 2.29 to 5.26, P < 0.00001), respectively, all of which favoring
combination therapy. Sensitivity analysis was performed by excluding
each of the included studies, and the statistical significance of pooled
effect was not changed.

Safety assessment

AEs reported in the included studies are summarized in Table 3.
Four studies reported the number of patients with any AEs. Figure 5a
shows a total 143 of 549 patients suffering AE in the PDE5-Is arm
compared to 94 of 389 in ABs group with an OR 0f 1.05 (95% CI 0.78
to 1.43), which meant the rate of any AEs between ABs group and
PDES5-Is group was not significant. For comparing PDE5-Is with ABs
in term of the common AEs, the incidence of dizziness, dyspepsia,
headache and nasopharyngitis are analyzed and summarized in
Figure 5b-5e, respectively. The corresponding OR was 0.56 (95% CI
0.21 to 1.48), 1.17 (95% CI 0.35 to 3.89), 1.38 (95% CI 0.58 to 3.25)
and 0.98 (95% CI 0.39 to 2.44), respectively, indicating no significant
difference, either.

Network analysis

Figure 6 shows the rank probability of the medications, which
indicating that the combination of PDE5-Is with ABs had the largest
rank probability to gain rank 1 in the improvement of IPSS, Q__ , PVR,
QoL and IIEF, while ABs ranked secondly in the assessment of IPSS,
Q,,.» PVR and QoL and PDE5-Is rank secondly for IIEE.

DISCUSSION
This is the first systematic review and meta-analysis comparing the
efficacy and safety of PDE5-Is and ABs used alone or combined for
the treatment of LUTS/BPH. Our systematic review and meta-analysis
indicated that there was a trend that ABs were more efficacious than
PDE5-Is on decreasing IPSS score and increasing Q__ . Additionally,
ABs were significantly more effective in reduction of PVR when
comparing with PDE5-Is. On the other hand, PDE5-Is showed a
better effect than ABs on increasing IIEF score and ranked secondly
for improving erectile function. We also found that PDE5-Is plus ABs
showed the best effect on the reduction of IPSS, PVR, QoL and the
increase of Q__, while this combination therapy showed comparable
effect on increasing IIEF score when compared with PDE5-Is used
alone. However, further clinical studies are required for longer
duration, larger population size, as well as basic research investigating
mechanisms involving PDE5-Is alleviate the symptoms of LUTS/BPH.
Numerous clinical trials have demonstrated the effectiveness of
PDE5-Is for the treatment of LUTS/BPH with tadalafil (5 mg once daily)
approved in 2011 in the USA and in the European Union in 2012 for
the treatment of BPH/LUTS with or without ED. PDE5-Is may alleviate
LUTS/BPH through several key mechanisms independently.'®** In
general, the plausible mechanism of PDE5-Is in treating LUTS/BPH
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Tahle 1: Characteristics of the included studies in meta-analysis
Study Country Participants Intervention Sample Treatment Outcome  AE
identification size period
Kaplan et al. Single center in USA  Men with moderate to severe untreated Alfuzosin 10 mg qd 20 12 weeks IPSS Included
200713 LUTS and ED Sildenafil 25 mg qd 21 Qmax
o Micturition
Combination 21 Nocturia
PVR
IIEF
Kim et al. 10 centers in Korea Men >45 years of age with BPH Tadalafil 5 mg qd 51 12 weeks IPSS Included
20112 and >6-month history of LUTS Tamsulosin 0.2 mg qd 49 QoL
Nocturia
Placebo 51 BII
Qmax
PVR
Kumar et al. Single center in India  Men >50 years of age and IPSS >8 Alfuzosin 10 mg qd 25 12 weeks IIEF Included
20147 Tadalafil 10 mg qd 25 Qmax
Combination 25 QoL
IIEF
Abolyosr et al.  Single center in Egypt Patients >45 years of age complaining of Doxazosin 2 mg qd 50 4 months IPSS N/A
2013% LUTS caused by BPH for >3 with IPSS 27 gj|denafil 50 mg qd 50 Qmax
associated with clinically diagnosed ED o PVR
for >3 months with 11EF <25 Combination 50 Qmax
Tuncel et al. Single center in Turkey Patients with BPH related LUTS and ED Sildenafil 25 mg 4 days per weeks 20 8 weeks IPSS N/A
20108 with IPSS >12 Tamsulosin 0.4 mg qd 20 Qmax
PVR
Combination 20 QoL
Yokoyama et al. 34 centers in Japan, Patients aged >45 years, >6-month history Placebo 154 12 weeks IPSS Included
20132 Korea and Taiwan of BPH-LUTS, IPSS >13, Qmax of 4-15 Tadalafil 2.5 mg qd 151 BIl
ml s! and prostate volume >20 ml . Qmax
Tadalafil 5.0 mg qd 155 PVR
Tamsulosin 0.2 mg qd 152 QoL
Oelke et al. 44 centers in Australia, Patients >45 year of age with LUTS/ Tadalafil 5 mg qd 171 12 weeks IPSS Included
20121 Austria, Belgium, BPH >6 months, IPSS >13 and Qmax Tamsulosin 0.4 mg qd 168 Nocturia
France, Germany, 4-15 ml s Qmax
Greece, Italy, Mexico, Placebo 172 PVR
the Netherlands, and QoL
Poland IIEF
Bechara et al.  Single center in Patients >50 years old with BPH, Tamsulosin 0.4 mg qd plus 15 12 weeks IPSS Included
2008% Argentina IPSS >12, PSA <4.0 ng ml-1, tadalafil 20 mg qd QoL
Qmax 5-15 ml s7!, PVR >125 ml Tamsulosin 0.4 mg qd plus placebo 15 g\r/nRax
IIEF
Jin et al. 5 centers in China Patients with no medical, surgical or Doxazosin 4 mg qd plus sildenafil 168 6 months IPSS Included
20112 experimental interventions for BPH 25-100 mg on demand QoL
previous 2 weeks Sildenafil 25-100 mg on demand 82 IEF
Oztiirk et al. Single center in Turkey Patients >45 years old with moderate or Alfuzosin 10 mg qd 50 12 weeks IPSS N/A
2012% severe LUTS, nagative to any type of Alfuzosin 10 mg qd plus sildenafil 50 Qmax
LUTS and ED treatment, IPSS >12, 50 mg qd PVR
QoL >3 PSA
IIEF
Gacci et al. Single centers in Italy  Patients aged 40-80 years old with LUTS, Vardenafil 10 mg qd plus 30 12 weeks IPSS Included
2012?%2 IPSS >12, PVR <400 ml, Qmax >5 ml s!  tamsulosin 0.4 mg qd QoL
Placebo plus tamsulosin 0.4 mgqd 30 IIEF
Qmax
PVR
Regadas et al. Brazil Patients >45 years old complaining for Tamsulosin 0.4 mg plus 20 30 days IPSS Included
2013% BPH/LUTS with IPSS >14 tadalafil 5 mg qd Qmax
Tamsulosin 0.4 mg qd 20 QoL

LUTS: lower urinary tract symptom; BPH: benign prostatic hyperplasia; ED: erectile dysfunction; PSA: prostate specific antigen; Q, : maximum flow rate; IPSS: international prostase
Symptom score; PVR: postvoided residual urine; QoL: quality of life; IIEF: international index of erectile function; N/A: not available; AEs: adverse events; BIl: BPH impact index

may be: (1) slight-to-moderate relaxation of muscle tone in prostate and
bladder; (2) Significant dilation of local blood vessels which provide
adequate blood; (3) Significant augmentation of oxygen perfusion
to local organs; (4) Inhibition of afferent nerve activity of bladder;
(5) Bluntness of intraprostatic inflammation; (6) Antiproliferation in
prostate.'® The effect of PDES5 inhibition leading to increase NO/cGMP
concentration in the smooth muscle (SM) of the prostate, urethra,

bladder, pelvic neuronal and vascular networks supports lower urinary
tract function. Relaxation of the aforementioned SMs results in
reduced BPH symptoms including ameliorated detrusor overactivity by
increasing blood perfusion and decreasing lower urinary tract tone.**
Several reviews and meta-analysis have documented the effectiveness of
PDE5-Is for the treatment of LUTS/BPH as compared with placebo.'*-¢
But our systematic review and meta-analysis compared, for the first
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Table 2: Risk of bias summary

Study identification Adequate sequence Allocation

Blinding of participants Blinding of outcome

Incomplete outcome  Free of selective Free of

generation? concealment? and personnel? assessment? data addressed? reporting? other bias?
Kaplan et al. 20073 U U H H L L L
Kim et al. 201123 H u L L L L L
Kumar et al. 201424 u U u U L H L
Abolyosr et al. 2013%> U u u u L L L
Tuncel et al. 20108 u u u u L L L
Yokoyama et al. 201326 U u L L L L L
Oelke et al. 2012"° u U L L L L L
Bechara et al. 2008 U u L L L L L
Jin et al. 20112 u u H u L L L
Oztiirk et al. 201277 U u u u u L L
Gacci et al. 2012% L L L L L L L
Regadas et al. 2013%¢  H 8] L L L L L
Review author’s judgments about each risk of bias item for included study. L: low risk; H: high risk; U: unclear
Table 3: Most common reported treatment-related AEs stratified according to trials and treatment arms
Kaplan et al. Kim et al. Kumaretal. Yokoyama etal. Oelke etal. Becharaetal. Jinetal. Gacci Regadas et al. Overall
200713 2011 20147 20132 20127 200820 201128 2012%2 2013% (%)
Any AEs P 4/21 P 7/51 P 92/306 P 40/171 P 12/82 NA NA P 234/883 (26.5)
A 4/20 A 13/49 A 37/152 A 40/168 NA A 2/30 A 0/20 A 104/475 (21.9)
C6/21 NA NA NA C 26/168 C 3/30 C 1/20 C 36/239 (15.1)
Dizziness P 0/21 P 0/21 P 3/306 P4/171 NA P 4/82 NA P 11/601 (1.8)
A 2/20 A 0/20 A 2/152 A 6/168 A 1/15 NA A 0/30 A 11/405 (2.7)
C1/21 C2/21 NA NA C 0/15 C8/168 C1/30 C 12/255 (4.7)
Flushing P 1/21 P 1/51 P 4/82 NA P 10/406 (2.5)
A 0/20 A 0/49 NA A 1/30 A 1/135(0.7)
C0/21 NA Cc6/168 C1/30 C7/219 (3.2)
Dyspepsia P 1/21 P 0/51 P4/171 NA P 2/82 P 16/577 (2.8)
A 0/20 A 1/49 A 3/168 A 1/15 NA A 5/288 (1.7)
C0/21 NA NA C 3/15 C5/168 C 8/204 (3.9)
Headache P 1/51 P 2/21 P 6/306 P 5/171 NA P 5/82 NA P 35/883 (4.0)
A 0/49 A 0/20 A 1/152 A 7/168 A 0/15 NA A 1/30 A 11/470 (2.3)
NA C3/21 NA NA C12/15 C9/168 C8&/30 C 32/234 (13.7)
Myalgia P 3/51 P 9/306 NA P 12/357 (3.4)
A 1/49 A 0/152 A 0/20 A 1/221 (0.5)
NA NA C 1/20 C 1/20 (5)
Nasopharyngitis P 1/51 P 5/306 P 5/171 P 13/780 (1.7)
A 5/49 A 1/152 A 3/168 A 10/405 (2.5)
NA NA NA NA

Data are reported as number of events and total patients in each arm. P: phosphodiesterase 5 inhibitors; A: a-blockers; C: combination therapy (a-blockers plus phosphodiesterase 5

inhibitors); NA: not available; AEs: adverse events

time, the pooled effect of PDE5-Is versus ABs. We found that PDE5-Is
were effective but numerically less effect on the reduction of total
IPSS score as compared with ABs. However, the difference was not
statistically significant, which could be attributed to the insufficient
sample size.

Our meta-analysis also found that PDE5-Is had numerically less
effect on the increase of Q as compared with ABs and the pooled
effect was detected significantly different after excluding some studies.
The ineffectiveness of PDE5-Is on urinary flow rate was evidenced by
several reviews and meta-analysis when compared with placebo.'***
Gacci explained that PDE5-Is concomitant relaxation of the detrusor
muscle may counteract the relaxation of the prostate and bladder neck.
But for detrusor SM, the role of PDE5-Is may not just be limited to
relaxation and the mechanism remains to be fully clarified.*

The relaxation effect of PDE5-Is on detrusor could also contribute
to the significant less decrease in PVR as compared with ABs, which
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was found in current study. Although PDE5-Is did not increase PVR
in clinical trials when compared with placebo, it should be cautious to
prescribe these drugs for patients with a large amount of PVR.

Importantly, our meta-analysis demonstrated that the combination
of PDE5-Is with ABs showed more efficacious than both drugs used
alone in the reduction of IPSS, QoL, PVR and increase of Q... and it
was consistent with the network analysis. This better effectiveness could
be attributed to the synergistic effect of PDE5-NO pathway mediated
relaxation and a-adrenoceptor blocking mediated reduction of the
sympathetic tone of the same smooth muscles target in the prostate
and bladder neck.”> However, there was no significant difference on
the increase of IIEF between PDE5-Is plus ABs and PDE5-Is alone,
which could be interpreted that ABs did not play a major role in penile
erection.

In our present meta-analysis, we did not detect any significant
difference in the incidence of any AEs, dizziness, dyspepsia, headache
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Ipos PDE5-Is ABs Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight IV,Random,95%CI Year 1V, Random, 95%ClI
Kaplan 2007 -2 407 19 -27 283 18 104% 0.70[-1.56,2.96] 2007 —

Tuncel 2010 -395 358 20 -535 35 20 10.8% 1.40[-0.79, 3.59] 2010 ]

Kim 2011 58 43 51 -54 49 49 131% -0.40[-2.21, 1.41] 2011 I

Oelke 2012 6.3 65 171 -57 6.5 168 16.1% -0.60[-1.98, 0.78] 2012 i

Yokoyama 2013 -4.75 494 306 -55 49 152 19.5% 0.75[-0.21,1.71] 2013 | =
Abolyosr 2013 -226 442 50 -3.36 35 50 14.8% 1.10[-0.46,2.66] 2013 N
Kumar 2014 63 15 25 -95 35 25 153% 3.20[1.71,4.69] 2014 =
Total (95% Cl) 642 482 100.0% 0.87[-0.10, 1.84] e

Heterogeneity: Tau?= 1.02; Chi? = 15.97, df =6 (P = 0.01); > = 62%
Test for overall effect: Z=1.77 (P = 0.08)

4 2 0 2 4

Favours PDE5-Is  Favours ABs

g PDE5-Is ABs Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight 1V,Random,95%Cl Year IV, Random, 95%CI
Kaplan 2007 06 204 19 1.1 132 18 14.3% -0.50[-1.60, 0.60] 2007 -
Tuncel 2010 37 22 20 32201 20 12.3% 0.50[-0.81,1.81] 2010 —

Kim 2011 25 5 51 21 49 49 77% 0.40[-1.54,2.34] 2011

Oelke 2012 24 55 171 22 41 168 15.1% 0.20[-0.83, 1.23] 2012 _
Yokoyama 2013 145 494 306 21 49 152 16.0% -0.65[-1.61,0.31] 2013 _
Abolyosr 2013 176 148 50 33 159 50 202% -1.54[-046,266] 2013 —e—0

Kumar 2014 1.6 2 25 29 19 25 145% -130[-2.38,-0.22]2014 —M——

Total (95% Cl) 642 482 100.0% -0.55[-1.20, 0.10] >

Heterogeneity: Tau?= 0.45; Chi2 = 15.89, df = 6 (P =0.01); * = 62%
Test for overall effect: Z = 1.67 (P = 0.09)

2 4 0 1 2

m Favours ABs  Favours PDE5-Is
PVR PDES5-Is ABs Mean Difference Mean Difference
Study Mean SD Total Mean  SD Total Weight 1V,Random,95%CI Year 1V, Random, 95%CI
Kaplan 2007 -12 1348 19 -23 145 18 16.8% 11.00[1.97,20.03] 2007 —
Tuncel 2010 -15.22363 20 -26.2 1286 20 13.3% 11.00[-0.79, 22.79] 2010
Kim 2011 -5 3478 51 -45 515 49 8.4% -0.50[-17.79, 16.79] 2011 ———
Oelke 2012 -4.6 47 171 -10.2 59.2 168 13.7% 5.60[-5.79, 16.99] 2012 —_—
Yokoyama 2013 -1.5 47.02 304 -567 3438 152 18.9% 4.17[-3.43,11.77] 2013 —_+ —
Abolyosr 2013 -11.2 23.98 50 -36.52 27.43 50 15.4% 25.32[15.22, 35.42] 2013 _
Kumar 2014 -146 164 25 -228 245 25 13.5% 8.20[-2.38,-0.22] 2014 ———
Total (95% Cl) 640 482 100.0% 9.82[3.80, 15.85] <>

Heterogeneity: Tau?= 34.95; Chi? = 13.25, df =6 (P = 0.04); I = 55%
Test for overall effect: Z = 3.20 (P = 0.001)

20 10 0 10 20

Favours PDE5-Is  Favours ABs
QoL PDE5-Is ABs Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight 1V,Random,95%CI Year 1V, Random, 95%CI

Tuncel 2010 -16 072 20 -08 05 20 20.0% -0.80[-1.18,-0.42]2010 — =

Kim 2011 -12 14 51 -1 14 49 17.7% -0.20[-0.75, 0.35] 2011 —_—

Oelke 2012 -1.3 13 171 11 13 168 21.4% -0.20[-0.48, 0.08] 2012 —e

Yokoyama 2013 -0.8 12 306 -11 12 152 21.8% 0.30[0.07, 0.53] 2013 —_—

Kumar 2014 24 07 25 -32 09 25 192% 0.80[0.35, 1.25]2014 _

Total (95% ClI) 573 414 100.0% -0.02[-0.50, 0.46] ’

Heterogeneity: Tau?= 0.26; Chi? = 37.77, df = 4 (P < 0.00001); /> = 89% t t } } }

Test for overall effect: Z = 0.08 (P = 0.94) -1 05 0 05 1
m Favours PDE5-Is Favours ABs

lIEF PDE5-Is ABs Mean Difference Mean Difference

Study Mean SD Total Mean SD Total Weight 1V,Random,95%CI Year 1V, Random, 95%ClI

Kaplan 2007 214 57 19 203 52 18 20.4% 1.10[-2.41, 4.61] 2007 — T

Oelke 2012 218 81 106 157 81 168 31.0% 6.10[3.88,8.32] 2012 —a—

Abolyosr 2013 19.68 445 50 16.125.04 50 34.5%  3.56[1.70, 5.42] 2013 —a—

Kumar 2014 228 BS 25 20585 25 14.0% 2.30[-2.41,7.01]12014 R S —

Total (95% CI) 200 191 100.0% 3.67[1.56, 5.77] <>

Heterogeneity: Tau?= 2.44; Chi?2 = 6.75, df = 3 (P = 0.08); 2 = 56% +——t bt

Test for overall effect: Z = 3.41 (P = 0.00086) 4 -2 0 2 4

Figure 2: Forest plot for meta-analysis of efficacy of PDE5-Is versus ABs by assessment of IPSS, Q

'max’

Favours ABs Favours PDE5-Is

PVR, QoL and IIEF. (a) Pooled MD of score changes from

baseline to treatment endpoint of IPSS; (b) Pooled MD of changes from baseline to treatment endpoint of Q__ ; (€) Pooled MD of changes from baseline to
treatment endpoint of PVR; (d) Pooled MD of changes from baseline to treatment endpoint of QoL; (e) Pooled MD of score of the IIEF at treatment endpoint.
ABs: a-blockers; PDE5-Is: phosphodiesterase 5 inhibitors; Q,, : maximum flow rate; IIEF: international index of erectile function; QoL: quality of life; PVR:
postvoided residual urine; MD: mean difference; IPSS: international prostate symptom score.

and nasopharyngitis between ABs and PDE5-Is. But it may be improper
to compare AEs of different class of drugs, as the mechanism and type
of treatment-related AEs were of diversity. As shown in Table 3, the

incidence of AEs for the combination therapy was numerically higher
than ABs or PDE5-Is used alone. But most cases of AEs were of mild
to moderate and none treatment-related serious AEs were reported for
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IPSS " .
ABs plus PDE5-Is PDE5-Is Mean Difference Mean Difference

Study Mean SD Total Mean SD Total Weight IV,Random,95%Cl Year 1V, Random, 95%CI
Kaplan 2007 -4.3 443 18 -2 407 19 14.2% -2.30[-5.05, 0.45] 2007 r
Tuncel 2010 -6.35 3.5 20 -3.95 3.58 20 17.5% -2.40[-4.59, -0.21] 2010
Jin 2011 -48 526 168 -0.1 485 82 23.8% -4.70[-6.02, -3.38] 2011 =
Abolyosr 2013 -5.46 481 50 -2.26 442 50 20.2% -3.20[-5.01,-1.39] 2013 =
Kumar 2014 123 28 25 -63 1.5 25 24.3% -6.00[-7.25,-4.75] 2014 — *
Total (95% Cl) 281 196 100.0% -3.97 [-5.40, -2.53] >
Heterogeneity: Tau?= 1.81; Chi? = 13.63, df =4 (P =0.009); 2 =71% i‘ 2 e 2 I
Test for overall effect: Z = 5.41 (P < 0.00001) )

Qmax

Favours ABs plus PDE5-Is  Favours PDE5-Is

ABs plus PDE5-Is PDE5-Is Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight 1V,Fixed,95%CI Year 1V, Random, 95%CI
Kaplan 2007 2311 18 06 2.04 19 124% 1.40[-0.30, 3.10] 2007 —
Tuncel 2010 5.7 404 20 37 22 20 8.8% 200[-0.02 4.02] 2010 S S—
Abolyosr 2013 402 31 50 176 148 50 39.6% 2.26[1.31,3.21] 2013 —a—
Kumar 2014 41 14 25 16 2 25 39.2% 2.50[1.54,3.46] 2014 —a—
Total (95% Cl) 642 482 100.0% -0.55[-1.20, 0.10] -
Heterogeneity: Chi2 = 1.27, df =3 (P =0.74); ?= 0% 4 } } }
Test for overall effect: Z = 7.28 (P < 0.00001) 2 4 0 1 2

Favours PDE5-Is Favours ABs plus PDE5-Is
(b |

PVR ABs plus PDE5-Is PDES5-Is Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight IV,Random,95%CI Year 1V, Random, 95%CI
Kaplan 2007 -21 11.88 18 -12 1348 19 27.9% -9.00[-17.18,-0.82] 2007 —a—
Tuncel 2010 -33.3 10.51 20 -15.2 23.63 20 25.4% -18.10[-29.43, -6.77] 2010 ——
Abolyosr 2013 -41.77 16.65 50 -11.2 23.98 50 28.0% -30.57 [-38.66,-22.48] 2013 ——
Kumar 2014 -56.1 46.2 25 -146 164 25 18.7% -41.50[-60.72,-22.28] 2014 ——=——
Total (95% CI) 113 114 100.0% -23.43 [-36.54, -10.32] o
Heterogeneity: Tau?= 142.82; Chi? = 18.27, df = 3 (P = 0.0004); I* = 84% t t t
Test for overall effect: Z = 3.50 (P = 0.0005) 50 25 0 25

Favours ABs plus PDE5-Is Favours PDE5-Is
QoL ABs plus PDE5-Is PDE5-Is Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight 1V,Random,95%CI Year 1V, Random, 95%CI
Tuncel 2010 -2 05 20 -16 072 20 31.9% -0.40[-0.78,-0.02] 2010 —a—]
Jin 2011 -0.7 1 168 -0.1 1 82 34.2% -0.60[-0.86, -0.34] 2011 —a—
Kumar 2014 -38 02 25 -24 07 25 339% -1.40[-1.69,-1.11]12014 —=—
Total (95% Cl) 213 127 100.0% -0.81[-1.41, -0.21] g
Heterogeneity: Tau?= 0.26; Chi? = 22.98, df =2 (P < 0.0001); = 91% 1 055 . o=5 1
Test for overall effect: Z = 2.64 (P =0.008) S .

Favours ABs plus PDE5-Is Favours PDE5-Is

(d |

IIEF ABs plus PDE5-Is PDES5-Is Mean Difference Mean Difference

Study Mean SD Total Mean SD Total Weight 1V,Random,95%Cl Year 1V, Random, 95%CI
Kaplan 2007 257 49 18 214 57 19 20.5% 4.30[0.88, 7.72] 2007 -
Jin 2011 184 44 168 16.8 56 82 34.6% 1.60[0.22,2.98] 2011 —a—

Abolyosr 2013 18.56 5.03 50 19.684.45 50 31.2% 1.12[-2.98, 0.74] 2013 _—

Kumar 2014 22 91 25 228 85 25 13.6% -0.80[-5.68, 4.08] 2014

Total (95% ClI) 261 176 100.0% 0.98 [-1.24, 3.20]

Heterogeneity: Tau?= 3.21; Chi? = 9.77, df = 3 (P = 0.02); I = 69%

Test for overall effect: Z = 0.86 (P = 0.39)

Figure 3: Forest plot for meta-analysis of efficacy of ABs plus PDE5S-Is vers
score changes from baseline to treatment endpoint of IPSS; (b) Pooled MD o

-2

Favours PDE5-Is  Favours ABs plus PDE5-Is

us PDES-Is by assessment of IPSS, Q ., PVR, QoL and IIEF. (a) Pooled MD of
f changes from baseline to treatment endpoint of Q _; (¢) Pooled MD of changes

max’

from baseline to treatment endpoint of PVR; (d) Pooled MD of changes from baseline to treatment endpoint of QoL; (e) Pooled MD of score of the IIEF at
treatment endpoint. ABs: a-blockers; PDE5-Is: phosphodiesterase 5 inhibitors; Q_ : maximum flow rate; MD: mean difference; IPSS: international prostate
symptom score; PVR: postvoided residual urine; QoL: quality of life; IIEF: international index of erectile function.

the included studies. Therefore, the overall safety of the combination
therapy was good.

A major limitation of the present systematic review was the quality
of the original studies. As shown in Table 2, many studies had unclear
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bias risks, and this may limit the quality grade of evidence. In the
comparison of PDE5-Is with ABs on assessment of IPSSand Q__, the
significance of the pooled effect changed when excluding some studies,
indicating the results were not stable. This may be due to the quality
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Mean SD Total Mean SD Total Weight

Mean Difference
1V,Fixed,95%CI Year

Mean Difference

Kaplan 2007
Bechara 2008
Tuncel 2010
Gacci 2012
Ozturk 2012
Abolyosr 2013
Regadas 2013
Kumar 2014

Total (95% Cl)

-43 443 18 -2.7 2.88
-9.2 437 15 -6.7 3.33
-6.35 4.04 20 -5.35 2.01
-580 52 30 -363 4
-5.8 364 50 -51 291
-546 3.1 50 -3.36 1.59
-9.75 61 20 6 3.6
-123 28 25 -95 35
228

Heterogeneity: Chi2 = 7.31, df =7 (P = 0.40); ? = 4%
Test for overall effect: Z = 6.16 (P < 0.00001)

Qmax
Study

18 5.9% -1.60[-4.04, 0.84] 2007

15 10.8%

1.40 [-0.79, 3.59] 2008

20 8.9% -1.00[-2.98, 0.98] 2010
30 6.3% -2.18[-4.52,0.17] 2012
50 20.9% -0.70[-1.99, 0.59] 2013
50 37.4% -2.10[-3.07,-1.13] 2013

20 4.7% -3.75[-6.49,-1.01] 2013

25 11.3% -2.80[-4.56, -1.04] 2014

228 100.0% -1.86 [-2.45, -1.27]

1V, Random, 95%Cl

e e

<

-4 -2 0
Favours ABs plus PDE5-Is

Mean Difference
1V,Fixed,95%Cl Year

} } } 5

Favours ABs
Mean Difference

1V, Random, 95%CI

Kaplan 2007
Bechara 2008
Tuncel 2010
Ozturk 2012
Gacci 2012
Regadas 2013
Abolyosr 2013
Kumar 2014

Total (95% Cl)
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15 11.9%
20 4.8%

ABs plus PDE5-Is ABs
Mean SD Total Mean SD Total Weight
2 a1 18 14 132
3 232 15 21082
57 404 20 32201
34 289 50 32 184

257 58 30 0.07 2.52
1 24 20 14

402 31 50 33 159

41 14 25 29

228

50 21.0%
30 3.7%
20 8.5%
50 20.3%
25 22.1%

228 100.0%

Heterogeneity: Chi? = 9.81, df = 7 (P = 0.20); /*=29%
Test for overall effect: Z = 3.64 (P = 0.0003)

0.90 [-0.66, 2.46] 2007
0.90 [-0.36, 2.16] 2008
2.50[0.52, 4.48] 2010
0.20 [-0.75, 1.15] 2012
2.50 [0.23, 4.76] 2012
-0.40[-1.89, 1.09] 2013
0.72[-0.25, 1.69] 2013
1.20[0.27, 2.13] 2014
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-2 0 4
Favours ABs  Favours ABs plus PDE5-Is

PVR ABs plus PDE5-Is ABs Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight 1V,Random,95%CI| Year 1V, Random, 95%CI
Kaplan 2007 -21 11.88 18 -23 145 18 15.2% 2.00 [-6.66, 10.66] 2007 —l—
Bechara 2008 387 176 15 352 2388 15 7.6% 3.50[-11.51, 18.51] 2008 _
Tuncel 2010 -33.3 10.51 20 -26.2 1286 20 17.9% -7.10[-14.38,0.18] 2010 —a—|
Ozturk 2012 -14.1 29.66 50 -12.8 23.17 50 124% -1.30[-11.73,9.13] 2012 —e—
Gacci 2012 -10.2 452 30 -49 667 30 27.5% -5.30 [-8.18, -2.42] 2012 -
Abolyosr 2013 -41.77 16.65 50-31.52 27.43 50 14.8% -10.25[-19.14,-1.36] 2013 —

Kumar 2014 -56.1 46.2 25 -228 245 25 4.6%-33.30[-53.80,-12.80] 2014
L 4

Total (95% Cl)

208

Test for overall effect: Z = 2.21 (P=0.03)

208 100.0%
Heterogeneity: Tau?= 19.37; Chi2 = 13.20, df =6 (P = 0.04); > = 55%

-5.37 [-10.14, -0.60]

-50

-25 0 25

Favours ABs plus PDE5-Is ~ Favours ABs

QoL ABs plus PDE5-Is ABs Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight 1V,Random,95%ClI Year 1V, Random, 95%CI
Bechara 2008 25119 15 -18119 15 13.6% -0.70[-1.55,0.15] 2008 it
Tuncel 2010 -2 05 20 -08 05 20 21.4% -1.20[-1.51,0.89]2010 e
Ozturk 2012 -1.8 08 50 -166 1 50 20.9% -0.14[-0.49,0.21]2012 —

Gacci 2012 -0.89 1.06 30 0.651.11 30 18.0% -1.55[-2.10,-1.00] 2012 —

Regadas 2013 -2.25 3 20 1.3 3 20 53% -0.95[-2.81,0.91]2013 —
Kumar 2014 -38 02 25 -32 09 25 20.8% -0.60[-0.96,-0.24] 2014 —

Total (95% Cl) 188 188 100.0%  4.09[2.92, 5.26] <>
Heterogeneity: Tau?= 0.26; Chi? = 28.02, df = 5 (P < 0.00001); I? = 82% ' ; '

Test for overall effect: Z = 3.39 (P = 0.0007)

-2 -1 2
Favours ABs plus PDE5-Is  Favours ABs

IEF ABs plus PDE5-Is ABs Mean Difference Mean Difference
Study Mean SD Total Mean SD Total Weight  |V,Fixed,95%CI Year 1V, Random, 95%CI
Kaplan 2007 257 49 18 203 52 18 126% 5.40[2.10, 8.70] 2007
Bechara 2008 232 47 15 169 47 15 121% 6.30[2.94, 9.66] 2008
Gacci 2012 194 438 30 159 7.12 30 153% 3.50[0.51, 6.49] 2012
Ozturk 2012 229 29 50 168 9.2 50 191% 6.10[3.43,8.77]1 2012 —_—
Abolyosr 2013 18.56 5.03 50 16.12 5.04 50 35.1% 2.44[0.47,4.41]2013 —a—

Kumar 2014 22 91 25 205 85 25 57% 1.50[-3.38,6.38]2014 —
Total (95% Cl) 188 18 100.0%  4.09 [2.92, 5.26] <>
Heterogeneity: Chi2 = 8.35, df = 5 (P = 0.14); = 40% j‘ 2 3 =

Test for overall effect: Z = 6.85 (P < 0.00001)

Figure 4: Forest plot for meta-analysis of efficacy of ABs plus PDE5-Is versus ABs by assessment of IPSS, Q_,, PVR, QoL and IIEF. (a) Pooled MD of score
changes from baseline to treatment endpoint of IPSS; (b) Pooled MD of changes from baseline to treatment endpoint of Q
baseline to treatment endpoint of PVR; (d) Pooled MD of changes from baseline to treatment endpoint of QoL; (e) Pooled MD of score of the IIEF at treatment
endpoint. ABs: a-blockers; PDES-Is: phosphodiesterase 5 inhibitors; IPSS: international prostate symptom score; MD: mean difference; PVR: postvoided

Favours ABs

residual urine; I1EF: international index of erectile function; Q,,: maximum flow rate; QoL: quality of life.

2 4
Favours ABs plus PDE5-Is

max’

(c) Pooled MD of changes from
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Any AEs PDE5-Is ABs Odds Ratio Odds Ratio

Study Events Total Events Total Weight M-H, Fixed, 95%CI Year M-H, Fixed, 95% CI

Kaplan 2007 4 21 4 20 41% 0.94[0.20, 4.41] 2007

Kim 2011 7 51 13 49 14.3% 0.44[0.16, 1.22] 2011

Oelke 2012 40 171 40 168 38.5% 0.98[0.59, 1.61] 2012

Yokoyama 2013 92 306 37 152 431% 1.34[0.86, 2.08] 2013

Total (95% CI) 549 389 100.0% 1.05[0.78, 1.43]

Total events 143 94

Heterogeneity:Chi? = 4.02, df = 3 (P = 0.26); I* = 25% 042 0I5 : t é

Test for overall effect: Z = 0.34 (P=0.74) EAVGUTSABS Favours PDE5-Is
dizziness PDE5-Is ABs Odds Ratio Odds Ratio

Study Events Total Events Total Weight M-H, Fixed, 95%CIl Year M-H, Fixed, 95% CI

Kaplan 2007 0 21 2 20 22.6% 0.17[0.01, 3.82] 2007 — = |

Oelke 2012 4 171 6 168 53.5% 0.65[0.18, 2.33] 2012 ——

Yokoyama 2013 3 306 2 152 23.9% 0.74[0.12, 4.49] 2013 — s

Kumar 2014 0 21 0 20 Not estimable 2014

Total (95% CI) 519 360 100.0% 0.56 [0.21, 1.48]

Total events 7 10

Heterogeneity:Chi? = 0.70, df = 2 (P = 0.71); 2= 0% = = ' f f

Test for overall effect: Z =1.17 (P = 0.24) °'°F13vou,2;135 1 FavouJSOPDE5_|1s°°
dyspepsia PDE5-Is ABs 0Odds Ratio 0Odds Ratio

Study Events Total Events Total Weight M-H, Fixed, 95%CI Year M-H, Fixed, 95% CI

Kaplan 2007 1 21 0 20 96% 3.00[0.12, 78.04] 2007

Kim 2011 0 51 1 49 30.6% 0.31[0.01, 7.89] 2011 =

Oelke 2012 4 171 3 168 59.7% 1.32[0.29, 5.98] 2012

Total (95% Cl) 243 237 100.0% 1.17 [0.35, 3.89]

Total events 5 4

Heterogeneity:Chi? = 0.98, df = 2 (P = 0.61); 2= 0% f f ' y y

0.01 0.1 1 10 100

Test for overall effect: Z = 0.26 (P = 0.80) FATGUEARS Favours PDE5-Is
headache PDES5-Is ABs Odds Ratio Odds Ratio

Study Events Total Events Total Weight M-H, Fixed, 95%CI Year M-H, Fixed, 95% CI

Kim 2011 1 51 0 49 54%  2.94[0.12,73.93] 2011

Oelke 2012 5 - i 7 168 752% 0.69[0.22, 2.23] 2012

Yokoyama 2013 6 306 1 152 14.4%  3.02[0.36, 25.31] 2013 - =
Kumar 2014 2 21 0 20 5.0% 5.26[0.24, 116.57] 2014 -

Total (95% Cl) 549 389 100.0%  1.38[0.58, 3.25]

Total events 14 8

Heterogeneity:Chi2 = 2.78, df = 3 (P = 0.43); = 0% t t ' t t

Test for overall effect: Z = 0.73 (P = 0.47) °'°§avou?s'lgs L pavou,lqaggs_ﬂsoo
nasophargnghis PDES5-ls ABs Odds Ratio Odds Ratio

Study Events Total Events Total Weight M-H, Fixed, 95%CI Year M-H, Fixed, 95% CI

Kim 2011 1 51 5 49 54.0% 0.18[0.02, 1.56] 2011 i B

Oelke 2012 5 M7 3 168 31.8% 1.66[0.39, 7.04] 2012 N

Yokoyama 2013 5 306 1 152 14.2% 2.51[0.29, 21.66] 2013 -

Total (95% Cl) 528 369 100.0%  0.98[0.39, 2.44]

Total events 11 9

Heterogeneity:Chi2 = 3.61, df = 2 (P = 0.16); 2= 45% ' y ' y y

Test for overall effect: Z = 0.05 (P = 0.96) L V.

a

Figure 5: Forest plot for meta-analysis of adverse events of PDE5-Is versus ABs. OR of incidence of any adverse events (a); dizziness (b); dyspepsia (¢);
headache (d) and nasopharyngitis (e). ABs: a-blockers; PDE5-Is: phosphodiesterase 5 inhibitors; OR: odds ratio.

of the original studies and the heterogeneity among included trials. In  of PVR than ABs. In addition, both combined- or mono-therapy
addition, the duration of the included studies was <12 weeks, studies  were safe.
with longer duration would be worthy.
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Figure 6: Rank probabilities of ABs, PDE5-Is and combination therapy as measured by assessment of IPSS, Q
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could apply the rank probabilities of each drug therapy. Rank probabilities sum to one, both within a rank over treatments and within a treatment over
ranks. Rank 1 represented the best efficacy on the reduction of IPSS total score, PVR, QoL and increase of Q_, and IIEF. ABs: a-blockers; PDE5-Is:
phosphodiesterase 5 inhibitors; IPSS: international prostate symptom score; Q__ : maximum flow rate; PVR: postvoided residual urine; QoL: quality of life;
IIEF: international index of erectile function.
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