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Open-label, Intermittent Dose, Prospective Study Evaluating the Effects
of Tadalafil on Lower Urinary Tract Symptoms and Erectile Function in
Patients with Benign Prostatic Hyperplasia: Continuation and Durability
of Effects
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Purpose: Benign prostatic hyperplasia is often accompanied by age-related comorbidity, such as erectile
dysfunction (ED). Recent data suggest an association between ED and lower urinary tract symptoms
(LUTS), and increasing evidence indicates that the clinical use of phosphodiesterase type 5 (PDE5) in-
hibitors provides relief from LUTS. The aim of the present study was to investigate the effects of tada-
lafil (20 mg once every 3 days for 12 weeks, p.o.) in men with moderate-to-severe ED and LUTS and
to investigate the duration of the effects of tadalafil beyond treatment cessation.

Metrials and Methods: Men with an International Index of Erectile Function-5 (IIEF-5) score of less than
11 (representing "moderate-to- severe" ED status) and with an International Prostate Symptom Score
(IPSS) of more than 8 (representing "moderate-to-severe" LUTS status) were enrolled. IPSS (total score,
storage subscore, and voiding subscore) and IIEF-5 scores before treatment (baseline), during treatment
(weeks 4 and 12 after treatment commencement), and after treatment (weeks 16 and 20after treatment
commencement) were compared.

Results: IPSS and IIEF-5 scores were significantly different between baseline and week 12 after treatment
commencement. Furthermore, these scores were significantly different between baseline and week 20 af-
ter treatment commencement. However, except for IIEF-5 scores, no significant differences were observed
between week 12 and week 20.

Conclusions: Treatment with 20 mg tadalafil (once every 3 days) had beneficial effects on LUTS and ED
beyond treatment cessation in patients with moderate-to-severe ED and LUTS.
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symptoms (LUTS). LUTS associated with BPH are

Introduction

Benign prostatic hyperplasia (BPH) is typically
characterized by an enlargement of the prostate
gland, constriction of the urethra, and the emer-
gence of moderate-to-severe lower urinary tract
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bothersome and can disrupt normal daily activ-
ities and consequently have a substantial impact
on the quality of life (QoL) [1,2].

Current medical treatment options for BPH in-
clude 5-alpha reductase inhibitors, which block
the conversion of testosterone to the more potent
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dihydrotestosterone, and alpha-adrenergic receptor
antagonists, which affect smooth muscle tone by
lowering elevated sympathetic adrenergic activity,
a common contributor to BPH symptoms [3].

The primary risk factor for BPH is advanced
age, and BPH is often accompanied by age-re-
lated comorbidities, such as erectile dysfunction
(ED), cardiovascular disease, and metabolic syn-
drome [4,5]. Furthermore, recent reports suggest
an association between ED and LUTS, and anec-
dotally, some patients cite improvements in LUTS
when they are taking sildenafil.

Phosphodiesterase (PDE) enzymes are involved
in the regulation of the nitric oxide (NO)-cyclic
GMP-protein kinase pathway and hence influence
smooth muscle tone. Furthermore, the presence
of these androgen-regulated enzymes in the ur-
ogenital tract is well established [6,7].

Many studies have demonstrated the effects of
PDE5 inhibitors on LUTS and ED. However, it
was not established in these studies whether
chronic administration of PDES5 inhibitors offers
sustainable benefits to patients with LUTS and ED
after treatment discontinuation.

Thus, the objective of the present study was to
investigate the sustainable effects of tadalafil (20
mg once every 3 days for 12 weeks, p.o.) on ED
and LUTS beyond the treatment period.

Materials and Methods

This was a prospective, open-label study con-
ducted at a single hospital in accordance with the
guidelines of the International Conference on
Harmonisation/World Health Organization Good
Clinical Practice Standards and the Principles of
the Declaration of Helsinki. The study protocol
was reviewed and approved by the Gachon
University Gil Hospital Institutional Review Board.

Among men aged 45 to 64 with a history of
ED for at least 3 months, men with an
International Index of Erectile Function-5 (IIEF-5)
score of less than 11 (representing an ED status
of “moderate-to-severe”’) and an International
Prostate Symptom Score (IPSS) of more than 8
(representing a LUTS status of “moder-
ate-to-severe”’) were enrolled. All patients were
provided written, informed consent before begin-
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ning the study.

The exclusion criteria were contraindications to
tadalafil, spinal cord injury, prostatitis, a history
of prostate or bladder cancer, bladder neck or
urethral stricture, urinary retention (postvoid re-
sidual volume > 100 ml), pelvic trauma or sur-
gery, a history of any malignancy, and a life ex-
pectancy of less than 3 years. Concomitant use of
nitrates or NO donors, androgens or anti-an-
drogens, anticoagulants, cytochrome P-450 3A4 in-
hibitors, or alphal-adrenoceptor antagonists or
any treatment for ED was prohibited. The total
treatment period was 12 weeks.

Assessments of IPSS (total score, storage sub-
score, and voiding subscore) and IIEF-5 scores
were carried out at week 0 (baseline), week 12,
and week 20 after treatment commencement.
Comparisons were made between IPSS and IIEF-5
scores before treatment (week 0), during treat-
ment (week 12), and after treatment (week 20).

Data are expressed as means+SDs. Student’s
t-test was used to compare IIEF-5 and IPSS scores
before, during, and after treatment. Differences
with p values of <0.05 were considered
significant. All data were analyzed by using SPSS
version 12.0 (SPSS Inc., Chicago, IL).

Results

In total, 17 patients were recruited, but only 13
completed the study. Patient characteristics are
shown in Table 1. The mean patient age was
48.9+6.6 years, and the mean disease duration
was 7.4*4.4 months. There were no abnormal
blood test findings.

As shown in Table 2, significant differences
were found for IIEF-5 and IPSS scores between
baseline (before treatment) and week 12 (during
treatment), indicating that treatment with 20 mg
tadalafil improved LUTS and ED.

With the exception of IPSS-voiding scores, sig-
nificant differences were also observed between
baseline (before treatment) and week 20 (after
treatment) (Table 3). However, except for IIEF-5
scores, no significant differences were observed
between week 12 (during treatment) and week 20
(after treatment) (Table 4). These results showed
that chronic treatment with PDE5 inhibitors had
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Table 1. Characteristics of the patients

Mean+SD
Age (yrs) 48.916.6
Duration of disease (Mo) 7.3814.4
BMI (kg/m?) 25.2+1.8
Cholesterol (mg/dl) 196.41+23.4
Triglyceride (mg/dl) 238.9+83.6
AST (IU/L) 21.5+8.9
ALT (IU/L) 22.2+8.5
Creatinine (mg/dl) 0.75+0.28
LH (mIU/ml) 3.5+4.9
FSH (mlU/ml) 2.8+1.3
Testosterone (ng/dl) 554.1+£73.9
Prolactin (mg/ml) 3.5£1.0
PSA (ng/ml) 0.92+0.39

BMI: body mass index, LH: luteinizing hormone, FSH:
follicle stimulating hormone, PSA: prostatic specific
antigen

Table 2. Comparisons between baseline and 12th week

Baseline  12th week p-value
IIEF-5 6.0+1.0 21.2+1.7 0.000
IPSS 14.015.6 4.9+1.8 0.000
IPSS-storage 9.3+2.6 2.0+0.4 0.000
IPSS-voiding 4.7+3.2 29+1.7 0.035

IIEF-5: the International Index of Erectile Function,
IPSS: International Prostate Symptom Score, IPSS-
storage: IPSS storage subscore, IPSS-voiding: IPSS
voiding subscore

sustained effects on ED and LUTS beyond treat-
ment completion.

Despite a significant decrease in mean IIEF-5
scores after treatment cessation versus immedi-
ately before cessation, IIEF-5 scores at week 20
showed a significant improvement versus
baseline. The mean IPSS at week 20 also showed
a significant improvement versus baseline. These
sustainable effects of PDE5 inhibitors on LUTS af-
ter treatment cessation resulted from improved
storage symptoms rather than improved voiding
symptoms (Tables 2, 3, and 4).

Table 3. Comparisons between baseline and 20th week

Baseline  20th week p-value
IIEF-5 6.0+1.0 17.2+1.7 0.000
IPSS 14.015.6 6.0+2.3 0.000
IPSS-storage 9.3+2.6 2.3+20.5 0.000
IPSS-voiding 4.7+3.2 3.7+2.0 0.188

IIEF-5: the International Index of Erectile Function,
IPSS: International  Prostate  Symptom  Score,
IPSS-storage: IPSS storage subscore, IPSS-voiding:
IPSS voiding subscore

Table 4. Comparisons between 12th and 20th week

12th week 20th week p-value
IIEF-5 21.2+1.7 17.241.7 0.000
IPSS 4.9+1.8 6.0£2.3 0.206
IPSS-storage 2.0+0.4 2.310.5 0.177
IPSS-voiding 2.9+1.7 3.7£2.0 0.237

IIEF-5: International Index of Erectile Function, IPSS:
International Prostate Symptom Score, IPSS-storage:
IPSS storage subscore, IPSS-voiding: IPSS voiding
subscore

Discussion

PDE5 inhibitors are widely accepted as a
first-line treatment for ED [8-10]. PDE5 inhibitor
therapy is currently administered "on demand" be-
fore sexual activity [11,12]. However, it is known
that on-demand therapy does not change the
pathophysiology of ED. Christiansen et al [13] re-
ported that, for most patients, sildenafil treatment
must be continued for improvements in erectile
function to be maintained. Accordingly, it has
been suggested that an alternative dosing regi-
men, such as once-daily dosing, may offer bene-
fits to patients, such as the ability to perform in-
tercourse spontaneously [14].

Furthermore, it has been reported that chronic
treatment with PDE5 inhibitors improves sponta-
neous erectile function. In a prospective open-la-
bel trial by Sommer et al [15], 112 men with ED
were randomly assigned to receive sildenafil at 50
or 100 mg nightly or as needed for 12 months,
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followed by a 1-month or a 6-month non-
medicated period. IIEF and peak systolic velocity
(PSV) of the penile cavernous arteries were used
to measure efficacy. After sildenafil treatment and
a l-month nonmedicated period, IIEF-EF (the
erectile function domain of the IIEF) scores were
normal in 60.4% of the nightly group vs. in 8.2%
of the as-needed group. PSV improved by 11.2
cm/s in the nightly group but by only 3.4 cm/s in
the as-needed group. Six months after treatment,
IIEF-EF remained normal in 97% of those with a
normal IIEF-EF score at 1 month after treatment
cessation. Sommer et al [15] suggested that the
results were due to an improvement in endothe-
lial function and the oxygenation of penile
tissues.

Many clinical studies have reported beneficial
effects of once-daily dosing of PDE5 inhibitors
[16] thus, it was proposed that once-daily dosing
with a PDE5 inhibitor may confer clinical benefits
versus on-demand dosing [17]. Furthermore, re-
cent clinical studies have demonstrated that daily
administration of vardenafil or tadalafil improved
erectile function in men with ED versus baseline
levels [18].

However, increasing the dosing frequency of a
drug can be burdensome to patients and may re-
duce compliance. For example, adherence to rec-
ommended long-term treatment regimens among
patients with a chronic disease was found to be
suboptimal [19], and in another study, it was
suggested that it may be as low as 50% [20]. In
addition, the costs associated with increasing dos-
ing frequencies must be considered. Accordingly,
an optimal dosing frequency is required.

In a multicenter, crossover, open-label study
[21] conducted in 14 European countries, men
with ED (N=4262) were randomly assigned to ta-
dalafil (20 mg) on demand (maximum of one
dose per day and before sexual activity) or 3
times per week for 5 to 6 weeks. After a 1-week
washout period, patients were crossed over to
the other regimen for 5 to 6 weeks. It was found
that 57.8% of men preferred the on-demand regi-
men of tadalafil (20 mg), but that a substantial
proportion (42.2%) preferred the 3 times per
week treatment. In terms of effectiveness, the
two regimens were similar. Thus, in view of pa-
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tient burden and regimen effectiveness, we ad-
ministered tadalafil (20 mg) once every 3 days.

Few studies have revealed why chronic admin-
istration of a PDE5 inhibitor has a sustained ef-
fect after treatment cessation. However, the pres-
ence of PDE5 in the urogenital tract is well es-
tablished [6,7]. PDE5 inhibitors have been shown
to inhibit prostate stromal cell proliferation in vi-
tro [22]. Furthermore, these agents have been
shown to induce relaxations of bladder, urethral,
and prostatic smooth muscle and to relieve the
storage symptoms of BPH in wvivo [22,23].
Furthermore, increasing evidence supports the
clinical use of PDE5 inhibitors to provide relief
from LUTS, and randomized, placebo-controlled
trials have been performed with sildenafil and
with tadalafil in this setting [24,25]. In 2007,
McVary et al [25] performed a randomized, dou-
ble-blind, placebo-controlled study in men with
moderate-to-severe LUTS secondary to BPH. The
authors introduced daily dosing of tadalafil and
concluded that tadalafil (once daily) is well tol-
erated and induces clinically meaningful and sig-
nificant improvements in LUTS associated with
BPH [25].

Few studies have been conducted using our
regimen, and few studies have evaluated the ef-
fects of this regimen on LUTS or ED. This is the
first study to describe the effects of 20 mg tadala-
fil on LUTS and ED. On the other hand, many
studies have investigated the effects of chronic
treatment with PDE5 inhibitors on ED and LUTS.
However, few studies have investigated whether
chronic administration offers a sustained clinical
benefit to patients with LUTS and ED. In the
present study, we compared sustained improve-
ments in LUTS and ED through the admin-
istration of tadalafii in men with moder-
ate-to-severe LUTS and ED.

The number of patients undergoing medical
therapy for ED associated with LUTS is increas-
ing, and this trend is likely to continue as life ex-
pectancy increases. A larger, rigorous, com-
parative clinical trial is needed to assess the effi-
cacy of tadalafil on LUTS and ED.

In the present study, chronic treatment with ta-
dalafil was found to have a sustained effect on
ED and LUTS after treatment cessation. In partic-
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ular, significant improvements in ED and LUTS
were observed at week 8 after treatment com-
pletion versus baseline. These sustainable effects
of PDE5 inhibitors on LUTS after treatment cessa-
tion resulted from improved storage symptoms
rather than improved voiding symptoms.

Conclusions

Our findings suggest that tadalafil (20 mg once
every 3 days for 12 weeks) achieves sustainable
effects on LUTS and ED after treatment cessation
in patients with moderate-to-severe ED and
LUTS.
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