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(Abstract)
Lower urinary tract symptoms are widespread in elderly men and often
suggestive of benign prostatic hyperplasia (LUTS/BPH). A randomized,
prospective, and open-labeled trial directly comparing the effects of tadalafil
(a phosphodiesterase 5 inhibitor) 5 mg once daily and tamsulosin (an
α1-blocker) 0.2 mg once daily for 12 weeks in LUTS/BPH patients was
conducted. Data were recorded before randomization as well as at 4, 8, and
12 weeks after medication. Fifteen patients allocated tadalafil and 20
allocated tamsulosin completed 12 weeks of medication. Total IPSS, IPSS
voiding, and IPSS-QOL scores declined with medication, but there was no
difference between drugs. IPSS storage scores reduced more in the
tamsulosin group than tadalafil group. OABSS did not decline significantly
with medication. IIEF5 was maintained in the tadalafil group, but declined
in the tamsulosin group. The maximum flow rate and post-void residual
urine volume did not significantly change with medication. Daytime,
night-time, and 24-hour urinary frequencies as well as the mean and largest
daytime, night-time, and 24-hour voiding volumes per void did not
significantly change with medication. In conclusion, tamsulosin was more
effective to reduce storage symptoms than tadalafil. Tadalafil had the
advantage of maintaining the erectile function.
(Introduction)
Lower urinary tract symptoms (LUTS) are common in elderly men and often
suggestive of benign prostatic hyperplasia (LUTS/BPH). Pharmacological
management of LUTS/BPH normally includes α1-blockers, 5α-reductase
inhibitors, and phosphodiesterase 5 inhibitors. α1-Blockers and
phosphodiesterase 5 inhibitors reduce smooth muscle tone in the prostate
and urethra by inhibiting the effect of catecholamines and increasing
intracellular cyclic guanosine monophosphate, respectively. Thus, they
alleviate bladder outlet obstruction. 5α-Reductase inhibitors inhibit
5α-reductase, a nuclear-bound steroid enzyme that converts testosterone into
a more potent form, dihydrotestosterone (DHT). Reduced DHT in prostatic
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tissue causes apoptosis of prostate epithelial cells (1) and reduces the
prostate volume by as much as 30%.
The administration of tadalafil, a phosphodiesterase 5 inhibitor, to
LUTS/BPH patients improved the International Prostate Symptom Score
(IPSS) total score (IPSS-T) compared with placebo (2-10) as well as IPSS
voiding (IPSS-V) and IPSS storage (IPSS-S) subscores (3, 6, 7, 11), but those
positive effects on urination were less marked for elderly patients more than
75 years old (12). In addition, tadalafil improved the IPSS quality of life
(QOL) score (2, 6-8, 12). Nevertheless, tadalafil did not enhance the
maximum flow rate (MFR) nor reduce the post-void residual urine on
uroflowmetry in many studies (2-5, 10), although they were occasionally
ameliorated (13, 14).
Combinations of tadalafil and another type of drug for BPH were also
investigated. A meta-analysis showed that combined therapy of tadalafil with
α1-blockers more markedly improved IPSS, the International Index of
Erectile Function (IIEF), and MFR compared with α-blockers alone (13).
IPSS-T, IPSS-S, IPSS-V, and IPSS-QOL were improved by a combination of
tadalafil and finasteride, a 5α-reductase inhibitor, compared with finasteride
alone (15).
Another effect of tadalafil is to improve erectile dysfunction (ED) as
evaluated by IIEF (2-5, 10, 16), observed regardless of the severity of
concurrent LUTS/BPH (7). On the contrary, the severity of ED reportedly did
not influence the improvement of LUTS/BPH (17, 18).
Here, we conducted a randomized, prospective, and open-labeled trial
directly comparing the effects of tadalafil with those of tamsulosin, an
α1-blocker, on urination in LUTS/BPH patients.
(Patients and Methods)
Participants were LUTS/BPH patients visiting Kanto Rosai Hospital and
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Yamagoe Urology Clinic. At the initial visit, all patients underwent a detailed
clinical evaluation including a complete medical history, physical
examination, urinalysis, and trans-abdominal ultrasonography. Assessment
of IPSS, IPSS-QOL Score, Overactive Bladder Symptom Score (OABSS),
IIEF5, uroflowmetry, and post-void residual urine volume measurement was
performed before randomization.
In addition, patients were asked to create a 24-hour flow-volume chart
(24-h-FVC), stating the time and volume of each void and their bedtime and
waking time before randomization. The nocturnal urine volume was defined
as the volume of voids between bedtime and waking time plus the
first-morning void, while the first-morning void was regarded as a normal
diurnal voiding episode. Daytime, night-time, and 24-hour (24-h) urinary
frequencies as well as daytime, night, and 24-h mean volumes per void were
calculated using 24-h-FVC. The largest daytime and night-time voided
volumes were also evaluated.
The exclusion criteria were as follows: (a) taking anti-cholinergic drugs,
beta3-stimulating drugs, anti-depressants, and flavoxate hydrochloride; (b)
previously taking a 5α-reductase inhibitor and chlormadinone acetate; (c)
taking nitric acid drugs and nitric oxide-releasing drugs, and soluble
guanylate cyclase stimulating drugs; (d) allergic to tadalafil and tamsulosin;
(e) unstable angina, cardiac failure more than NYHA3, uncontrollable
arrhythmia, hypotension (systolic blood pressure <90 mmHg or diastolic
blood pressure <50 mmHg), and hypertension (resting systolic blood pressure
>170 mmHg or resting diastolic blood pressure >100 mmHg); (f) cardiac
infarction within 3 months, cerebrovascular disease within 6 months; severe
renal failure and hepatic failure; (g) unwilling to participate in this study.
Randomization to treatment groups, tadalafil 5 mg once daily or tamsulosin
0.2 mg once daily for 12 weeks, was conducted at a 1:1 ratio using
stratification by the prostate volume (≤50 cc or >50 cc) and age (10-year
increments). The allocation was achieved using random permuted blocks of
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size four. Thereafter, IPSS, IPSS-QOL, OABSS, IIEF5, uroflowmetry, and
24-h-FVC were recorded at 4, 8, and 12 weeks after medication. MFR was
determined from uroflowmetry, and the post-void residual urine was
measured by BVI6100 (Sysmex, Kobe, Japan). This clinical trial was
registered with the UMIN Clinical Trials Registry (UMIN000020362).
(Statistics)
The age, prostate volume, and prostate-specific antigen (PSA) in both groups
were analyzed by the unpaired t-test. IPSS, QOL, OABSS, IIEF5, MFR,
post-void residual urine, daytime, night, and 24-h urinary frequencies,
largest daytime and night voiding volumes, and mean daytime, night, and
24-h voiding volumes per void were analyzed by two-way repeated-measure
analysis of variance (two-way repeated-measure ANOVA) with the drug a
fixed effect and duration of either drug administration a random effect.
Dunnett’s test and the Welch t-test were conducted as post-hoc tests of the
medication duration and drug, respectively. Adverse events were asessed by
the two-tailed Fisher’s exact test. Statistical analysis was conducted with R
version 3.2.4.
(Ethics)
The Ethics Committee of Kanto Rosai Hospital approved the study (2015-21).
Written informed consent was received from all participants prior to
inclusion in the study. We declare that there is no conflict of interest
regarding the publication of this paper.
(Results)
In total, 39 patients were recruited between January 2016 and April 2018.
α1-Blockers for BPH treatment were washed out at least two weeks before
randomization in four patients (10.3%; naftopidil, tadalafil, silodosin, and
urapidil in one case, respectively). Five patients (12.8%) had previously
undergone prostate biopsy without cancer detection. Pelvic MRI was
indicated for most patients with elevated serum PSA (>4.0 ng/mL). With
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randomization, 18 were allocated to tadalafil 5 mg once daily, and 21 patients
were allocated to tamsulosin 0.2 mg once daily. Just after randomization, one
patient allocated tadalafil withdrew from this study voluntarily and another
allocated tamsulosin was excluded due to being diagnosed with prostate
cancer. One patient stopped taking tadalafil after two weeks because of a
headache and another taking tadalafil developed urinary retention,
necessitating bladder catheter indwelling after four weeks, and so they were
excluded from the study. One patient taking tadalafil felt palpitations, but
continued medication. Therefore, rates of adverse events were 17.6% in the
tadalafil group, but 0% in the tamsulosin group (p=0.09). Thus, 15 allocated
tadalafil (88.2%) and 20 patients allocated tamsulosin (95.2%) completed 12
weeks of medication.
Patient characteristics are presented in Table 1. The age, prostate volume,
and PSA were not significantly different between tadalafil and tamsulosin
groups including all who commenced medication, although the prostate
volume in the former was non-significantly smaller than that in the latter.
Questionnaires: IPSS-T significantly declined, but there was no difference
between drugs (Table 2 and Figure 1). IPSS-V marginally diminished, but
again there was no difference between drugs (Table 2 and Figure 2). IPSS-S
diminished more in the tamsulosin group than in the tadalafil group (Table 2
and Figure 3). The IPSS-QOL score significantly declined with medication,
but there was no difference between drugs (Table 2 and Figure 4). The
IPSS-Q7 (nocturia) score did not significantly change with medication (Table
2). OABSS did not decline significantly with medication, and there was no
difference between drugs (Table 2 and Figure 5). Baseline (before medication)
scores of IIEF5 were unbalanced between tadalafil and tamsulosin groups
(6.0±1.5 vs. 8.8±1.4, respectively; mean ± standard error); thus, changes from
baseline scores were evaluated. IIEF5 was maintained in the tadalafil group,
but declined in the tamsulosin group. ANOVA showed a significant difference
between the two drug groups (Table 2 and Figure 6).
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Uroflowmetry parameters: The maximum flow rate and post-void residual
urine volume did not significantly change with medication (Table 2).
24-h-FVC parameters: As shown in Table 2, daytime, night-time, and 24-h
urinary frequencies did not significantly change with medication, and there
were no differences between drugs. In addition, the largest daytime and
night voiding volumes as well as mean daytime, night-time, and 24-h voiding
volumes per void did not significantly change with medication, and there
were no differences between drugs.
For all parameters investigated, ANOVA demonstrated the lack of a
significant interaction between the drugs and medication duration.
(Discussion)
Comparison of α-blockers and tadalafil is significant in order to choose drugs
for the medical treatment of BPH. In 2012, Yokoyama et al. prospectively
randomized 612 LUTS/BPH Asian patients into four groups, each of which
was administered placebo, 0.2 mg of tamsulosin once daily, 2.5 mg of tadalafil
once daily, or 5 mg of tadalafil once daily for 12 weeks (6). They concluded
that both tadalafil and tamsulosin reduced IPSS compared with the placebo.
However, they did not directly and statistically compare the two drugs for
unknown reasons. Judging from the data they showed, reductions in total
IPSS, IPSS-V, and IPSS-QOL scores were greater in the tamsulosin group
than tadalafil group, while IPSS-S was comparable between the groups.
Similarly, Oelke et al. prospectively randomized 511 LUTS/BPH patients
mainly in European countries into three groups, administered a placebo, 0.4
mg of tamsulosin once daily, or 5 mg of tadalafil once daily for 12 weeks (13).
They also concluded that both tadalafil and tamsulosin reduced IPSS
compared with the placebo. They also failed to conduct a direct and statistical
comparison between tadalafil and tamsulosin groups. Judging from the data
they showed, reductions in IPSS-T, IPSS-V, and IPSS-QOL scores were
greater in the tadalafil group than tamsulosin group, being different from the
7
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Asian population, while IPSS-S was comparable between the groups.
The present study enrolled a small number of LUTS/BPH patients.
Nevertheless, ANOVA revealed that IPSS-T, IPSS-S, IPSS-V, and IPSS-QOL
were reduced with active treatments by tadalafil and tamsulosin.
Additionally, tamsulosin significantly reduced IPSS-S more than tadalafil. It
is difficult to know whether this result is consistent with the studies done by
Yokoyama or Oelke, because they did not directly compare between the two
drugs.
Significant changes in uroflowmetry and 24-h-FVC parameters, OABSS, and
IPSS-Q7 were not detected by ANOVA, thus neither tadalafil nor tamsulosin
had a significant influence on those factors. The finding that tadalafil does
not improve uroflowmetry parameters is in line with most previous reports,
while the finding that tadalafil does not have significant effects on 24-h-FVC
parameters is relatively novel.
Yoshida et al. prospectively randomized 188 LUTS/BPH patients into two
groups: 5 mg of tadalafil once daily and 4 mg of silodosin (an α1-blocker) twice
daily for 8 weeks. They showed that reductions in IPSS-T, IPSS-S, IPSS-QOL,
and OABSS scores were more marked in the silodosin group than in the
tadalafil group, while IPSS-V was comparable. In addition, MFR tended to
increase more with silodosin than tadalafil in their study. Their results were
essentially in line with those of this study. α1-Blockers may alleviate storage
symptoms of LUTS/BPH patients more than tadalafil (19).
As previously reported, tadalafil had more favorable effects on ED compared
with tamsulosin. In this study, adverse events were slightly more frequent in
the tadalafil group than tamsulosin group, without significance. Drugs were
well-tolerated in both groups. Limitations of this study include the small
number of patients from a few institutions and that it was an open-labeled
trial. Therefore, weaker effects of either drug might have gone undetected.
In conclusion, tamsulosin was more effective to reduce storage symptoms
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than tadalafil in LUTS/BPH patients, while voiding symptoms, IPSS-T,
IPSS-QOL were comparably declined with the drugs. Tadalafil had the
advantage maintaining the erectile function.
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Figure legends
Figure 1: Changes in total IPSS scores. ANOVA showed a significant
difference in the medication duration, while there was no difference between
drugs.
Figure 2: Changes in IPSS voiding scores. ANOVA showed a marginal
difference in the medication duration, while there was no difference between
drugs.
Figure 3: Changes in IPSS storage scores. ANOVA showed a marginal
difference in the medication duration and significant difference between
drugs. #: p<0.05 between drugs by Welch t-test.
Figure 4: Changes in IPSS QOL scores. ANOVA showed a significant
difference in the medication duration, while there was no difference between
drugs. *: p<0.05, **: p<0.01 compared with before medication (0w) by
Dunnett’s test.
Figure 5: Changes in OABSS scores. ANOVA showed no difference in the
medication duration or between drugs.
Figure 6: Changes in IIEF5 scores from before medication. *: p<0.05
compared with before medication (0w) by Dunnett’s test. #: p<0.05 between
drugs by Welch t-test.
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Figure 3: Changes in IPSS storage score.
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Figure 4: Changes in IPSS QOL score.
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tadalafil
tamsulosin

bioRxiv preprint first posted online Sep. 5, 2018; doi: http://dx.doi.org/10.1101/404566. The copyright holder for this preprint (which
was not peer-reviewed) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity.
All rights reserved. No reuse allowed without permission.

Table 1: Patient characteristics
Tadalafil (n=17) Tamsulosin (n=20)
Age (years)
67.5±8.5
67.1±9.9
Prostate volume (mL)
38.6±26.1
48.1±18.0
PSA (ng/mL)
4.3±4.3
4.3±3.3
values: mean ± standard deviation,

19

p-value
0.905
0.196
0.960

Descriptive Statistics

Two-way ANOVA Summary

Duration
Parameters

Drugs

Duration

Drugs x Duration

Drugs

0w

4w

8w

12w

F-value

p-value

F-value

p-value

F-value

p-value

tadalafil

16.1±1.7

13.0±1.7

11.7±1.5

12.9±1.8

0.250

0.618

3.060

0.031*

0.099

0.961

tamsulosin

16.4±1.6

12.3±1.7

11.6±1.6

12.1±1.5

tadalafil

9.3±1.3

6.8±1.1

6.1±1.0

7.2±1.2

0.420

0.518

2.136

0.099†

0.139

0.937

tamsulosin

9.8±1.4

8.3±1.3

6.8±1.0

7.5±1.1

tadalafil

6.8±0.9

6.2±0.8

5.6±0.7

5.7±0.7

5.053

0.026*

2.409

0.070†

0.753

0.523

tamsulosin

6.6±0.7

4.0±0.5

4.7±0.7

4.7±0.6

tadalafil

4.5±0.3

3.5±0.4

3.7±0.3

3.5±0.3

0.132

0.717

3.141

0.028*

0.278

0.841

tamsulosin

4.8±0.2

3.8±0.3

3.5±0.3

3.5±0.3

tadalafil

2.1±0.4

1.9±0.4

1.7±0.3

1.7±0.2

0.360

0.549

0.285

0.836

0.460

0.711

tamsulosin

2.2±0.3

1.4±0.2

1.7±0.3

1.9±0.3

IPSS-T

IPSS-V

IPSS-S

IPSS-QOL

IPSS-Q7
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Table 2: Comparison between tadalafil and tamsulosin administrations.

5.4±0.7

5.1±0.8

5.0±0.8

4.7±0.7

tamsulosin

5.4±0.7

4.8±0.8

4.5±0.8

4.1±0.7

tadalafil

9.5±1.4

10.2±1.2

9.8±1.3

10.3±1.4

tamsulosin

10.5±1.1

10.6±1.5

10.8±1.3

10.8±1.2

Post-void

tadalafil

57.6±14

54.4±15.2

39.0±10.5

44.1±15.3

residual urine

tamsulosin

65.2±13.7

41.9±13.1

41.2±8.3

44.8±12.1

tadalafil

8.4±0.7

9.2±0.6

9.6±0.7

9.4±0.8

tamsulosin

9.3±1.1

8.5±0.8

8.7±1.0

8.9±1.0

tadalafil

2.0±0.6

1.5±0.4

1.1±0.3

1.2±0.3

tamsulosin

2.1±0.5

1.5±0.3

1.4±0.4

1.2±0.4

tadalafil

10.4±1.0

10.7±0.8

10.7±0.9

10.6±1.0

tamsulosin

11.4±1.3

10.0±1.0

10.1±1.2

10.1±1.3

daytime mean

tadalafil

172±18

185±21

173±17

169±19

volume per void

tamsulosin

158±14

160±13

175±15

156±15

0.552

0.459

0.449

0.718

0.085

0.968

0.717

0.399

0.800

0.496

0.065

0.978

0.020

0.886

0.269

0.847

0.199

0.897

0.243

0.623

0.043

0.988

0.387

0.762

0.019

0.890

0.394

0.758

0.044

0.988

0.122

0.727

0.018

0.997

0.224

0.880

1.085

0.300

0.172

0.915

0.216

0.885

MFR

daytime UF

night UF

Total UF
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tadalafil
OABSS

tadalafil

247±30

247±43

210±27

236±43

volume per void

tamsulosin

202±21

195±18

238±23

212±26

all_day mean

tadalafil

187±19

190±20

178±16

177±21

volume per void

tamsulosin

169±15

168±13

186±15

165±16

daytime largest

tadalafil

243±27

249±27

247±27

238±26

void

tamsulosin

219±17

214±17

231±18

220±23

night largest

tadalafil

276±33

309±42

246±28

251±41

void

tamsulosin

246±21

264±23

264±23

241±22

tadalafil

0.0±0.0

-0.7±0.7

-0.8±0.8

0.8±0.6

tamsulosin

0.0±0.0

-2.0±0.9

-1.6±1.0

-3.3±1.3

1.182

0.279

0.022

0.996

0.778

0.508

0.835

0.363

0.045

0.987

0.317

0.813

2.029

0.157

0.234

0.873

0.055

0.983

0.662

0.417

0.040

0.989

0.471

0.703

5.989

0.016*

0.382

0.766

2.000

0.117

IIEF5 change

IPSS-T: total IPSS score, IPSS-V: IPSS voiding score, IPSS-S: IPSS storage score, MFR: maximum flow rate (mL/sec), Post-void residual urine:
mL, UF: urinary frequency, voided volumes: mL, IIEF5 change: change in IIEF5 from before medication (0w), values: mean ± standard error,
Duration; medication duration, *: p<0.05, †: p<0.1.
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