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Introduction Benign prostatic hyperplasia (BPH) is the most common cause of lower urinary tract symp-
tom (LUTS) development in men [1]. The intensity of the symptoms may vary from mild to severe, signifi-
cantly affecting the quality of life. Erectile dysfunction (ED) is one of the most challenging issues in modern
urology that significantly influences the quality of life in men worldwide. The objective of this literature
review was to analyze the current drug therapies of patients with BPH-LUTS, with the special emphasis

on PDES5 inhibitors.

Material and methods The authors searched the literature for the period from 2000 until 2015 in MED-
LINE and PubMed.

Results Twenty-three articles were selected based on their reliability. A detailed analysis of the selected
papers was performed. Primary attention was given to articles describing the use of PDE5. Works describing
the use of different groups of drugs in patients with BPH-LUTS were also selected.

Conclusions The current literature analysis suggests that the introduction of PDES5 inhibitors in clinical
practice for the treatment of patients with BPH-LUTS will allow for significant expansion of the therapeutic
options for the treatment of this disease.
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INTRODUCTION

Benign prostatic hyperplasia (BPH) is the most com-
mon cause of lower urinary tract symptom (LUTS) de-
velopment in men [1]. The intensity of the symptoms
may vary from mild to severe, significantly affecting
the quality of life (QoL). Approximately 40% of men
older than 50 years and 80% older than 80 years are
known to have BPH [1]. They report various LUTS,
such as weak urine stream, stuttering urination, need
to strain during urination, urinary spillage, feeling
of incomplete bladder emptying, frequent urination,
urination at night (nocturia) and urgency [1].

According to the guidelines AUA and EAU, the first-
line therapy for BPH after non-drug treatment is the
drug therapy, including alpha-adrenergic antagonists
and 5-alpha reductase inhibitors or their combination
and PDE-5 inhibitors, as well as other pharmaco-
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logical groups [2, 3]. Unfortunately, patients develop
a significant number of sexual side effects resulting
in limited administration of the aforementioned
drugs, in many cases, at the expense of efficacy.

Erectile dysfunction (ED) is one of the most chal-
lenging issues in modern urology that significantly
influences the QoL in men worldwide. Erection
as a complex phenomenon involves arterial dilatation,
trabecular smooth muscle relaxation and corporal ve-
no-occlusive mechanism activation [4]. ED is a persis-
tent inability to attain and maintain penile erection
sufficient to permit sexual performance [5]. The re-
sults of the study conducted in 1948 by Kinsey et al.
[6] showed that approximately 10 million American
men (1 in 10) have ED. Another large-scale epidemio-
logical study was completed in 1994 (Massachusetts
Male Aging Study). The authors reported the presence
of ED in 52% of men aged 40 to 70 years [7]. In 2012,
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an epidemiological study was conducted to assess the
prevalence of ED in the population of 20- to 75-year-
old men in the Russian Federation [8]. The results
of the survey showed that 10.1% of responding men
had no ED signs, whereas 71.3% had mild, 6.6% had
moderate and 12% had severe ED. Therefore, 1101
of 1225 respondents had ED symptoms [8]. A series
of studies determined the main predisposing factors
of ED development, including hypertensive disease,
cardiovascular diseases and diabetes mellitus [9].
Possible mechanisms of LUTS include decreased ac-
tivity of cyclic guanosine monophosphate (cGMP),
RhoA-kinase hyperactivity, chronic ischemia of pelvic
organs and hyperactivity of the autonomic nervous
system [10]. Administration of PDE5 inhibitors may
positively affect all aforementioned proposed mecha-
nisms of LUTS development, resulting in symptoms
improvement [11]. Phosphodiesterase type 5 is pri-
marily located in the muscular layer of the urinary
bladder neck, prostatic urethra and prostate [12].
Administration of PDE5 inhibitors results in the in-
crease of intracellular cGMP concentration, smooth
muscle relaxation and vasodilatation in the urogeni-
tal tissues [13].

The objective of this review is to determine the place
of PDES5 inhibitors in the individualized approach
to only BPH-LUTS treatment with concurrent ED
treatment, based on the literature review and per-
sonal experience.

MATERIAL AND METHODS

Two authors (K.K. and G.K.) independently searched
the literature for the period from 2000 until 2015
in MEDLINE and PubMed using the following key-
words in English: “enlarged prostate, benign pros-
tatic hyperplasia, lower urinary tract symptoms,
phosphodiesterase type 5 inhibitors, alpha-adren-
ergic antagonists, 5-alpha reductase inhibitors and
erectile dysfunction”. The discovered works were
evaluated and analyzed for feasibility for inclusion
in the current review. Primary attention was given
to the articles describing the use of PDE5 inhibitors
as monotherapy in various groups of patients: pa-
tients with BPH-LUTS and patients with concurrent
BPH-LUTS and ED. Works describing the use of dif-
ferent groups of drugs in patients with BPH-LUTS
were also selected.

Twenty-three articles of highest reliability (inclusion
criteria was maximal level of evidence) were selected,
6 of which were dedicated to the monotherapy with
PDES5 inhibitors in patients with BPH-LUTS and con-
current BPH-LUTS and ED [18-23]; 4 articles report-
ed monotherapy with alpha-adrenergic antagonists
in patients with BPH-LUTS [24-27]; 5 were dedicat-

ed to monotherapy with 5-alpha reductase inhibitors
in men with BPH-LUTS [28-32]; 7 reported combined
therapy with alpha-adrenergic antagonists and PDE5
inhibitors in patients with BPH-LUTS [33-39]; 1 re-
ported combined therapy with alpha-adrenergic an-
tagonists and 5-alpha reductase inhibitors in patients
with BPH-LUTS [40]. Thirty- one articles — retrospec-
tive works, clinical cases and low reliability publica-
tions were excluded from the analysis. The current
authors chose tadalafil as the only PDES5 inhibitor
registered for BPH treatment, a long-acting drug,
to assess the effect of PDES5 inhibitors. As mentioned
before, PDE5 is present in the tissue and vessels
of the urinary bladder neck, prostatic urethra, pros-
tate and cavernous bodies of penis [12]. Therefore,
this enzyme may have significant effect on the patho-
genesis of BPH-LUTS. In addition, there is informa-
tion stating that PDE5 expression in the spinal cord
area is responsible for urination control [14]. Tadalafil
administration appeared to increase the amount of cy-
clic nucleotides in the urinary bladder, prostate and
cavernous bodies of penis. Such conclusions support
the hypothesis about the ability of tadalafil to improve
erectile function via the increase in the cGMP level
and relaxation of vascular smooth muscle. In addi-
tion, the increased cGMP level results in relaxation
of the urinary bladder, urethra and prostate, improve-
ment of oxygenation and inhibition of the prolifera-
tion of prostate stromal cells [15, 16, 17].

RESULTS
Monotherapy with PDE5 inhibitors

Several clinical studies were conducted to assess
the efficacy of PDE5 inhibitor administration in pa-
tients with concurrent LUTS and ED [18, 19, 20].
International Prostate Symptom Score (IPSS),
BPH Impact Index, International Index of Erectile
Function (ITEF) scores and Qmax value were used
for efficacy assessment. Gacci et al. [21] performed
a meta-analysis of the studies comparing PDE5 in-
hibitor administration and placebo, combined ther-
apy with PDES5 inhibitors and alpha-adrenergic an-
tagonists and monotherapy with alpha-adrenergic
antagonists. Dong et al. [18] presented the results
of tadalafil monotherapy comparison with placebo.
The studies included patients with isolated LUTS
and with concomitant ED. Both studies demonstrat-
ed significant improvement of IPSS and IIEF scores
compared to placebo. Dong et al. [18] noted a sig-
nificant decrease of total IPSS score by 2.19 points
compared to the placebo, in addition to statistically
significant improvement of irritative and obstructive
domains of IPSS, BPH Impact Index and QoL param-
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eter. No significant improvement of Qmax was noted
in any work [21]; however, Dong et al. [18] described
a statistically significant change of this parameter
in patients receiving tadalafil 5 mg. In this case, dif-
ferent patient enrollment criteria for administration
of tadalafil 5 mg (patients with concurrent BPH-
LUTS and ED and sexually active patients) were
used. Such differences in patient enrollment may
explain the different results obtained for Qmax.
The lack of the treatment effect on the urodynamic
parameters of the urinary bladder contractility dur-
ing long-term treatment with tadalafil was also dem-
onstrated in the randomized study by Dmochowski
et al. [20]. In addition, no significant changes in resid-
ual urine was reported during study drug administra-
tion [20]. The obtained results suggest other mecha-
nism of LUTS improvement during PDE5 inhibitor
administration than mechanic changes. This is well
known and allows for the acknowledgement of the
complex, yet not completely understood, mechanism
of the influence of PDE5 inhibitors on LUTS via in-
creasing the vascularization and reducing ischemia
as a result of nitrogen oxide interaction with cGMP,
as well as, a decrease in inflammatory and prolifera-
tive changes due to RhoA/RhoA-kinase activity [20].
Baseline patient characteristics also influenced
the final result of the treatment with PDE5 inhibi-
tors. Gacci et al. [21] performed the regression anal-
ysis, which showed that patient age, baseline body
mass index and baseline IPSS score significantly
influenced the treatment effect. Younger age, low
body mass index and higher baseline IPSS score
led to a better effect of the treatment with PDE5
inhibitors. Therefore, the ideal patients for treat-
ment with PDE5 inhibitors are young men with high
IPSS scores [21]. Porst et al. [19] proved the absence
of prostate specific antigen (PSA) level influence on
the effect of the treatment with PDE5 inhibitors [19].
The literature data analysis suggests some common
pathophysiological mechanisms of LUTS and ED de-
velopment, in many cases related to the patient age.
PDES5 inhibitors block ¢cGMP degradation, thus al-
lowing for excessive relaxation of the smooth muscle
of the urinary bladder, prostate and urethra. Ad-
ministration of tadalafil 5 mg daily as monotherapy
is justified in patients with BPH-LUTS with or with-
out concurrent ED [22-23].

Monotherapy with alpha-adrenergic antagonists

Now, most publications dedicated to the administra-
tion of alpha-adrenergic antagonists in patients with
LUTS focus on the use of silodosin because this drug
is the youngest selective alpha-adrenergic antagonist
introduced in clinical practice.

Novara et al. [24] analyzed the results of silodosin
registration studies. Data of 1494 patients involved
in three 3-month randomized, controlled stud-
ies (RCSs) were pooled. Silodosin was more active
when compared to the placebo according to the total
IPSS score, QoL and Qmax values. The most com-
mon side effect was retrograde ejaculation (22%,
silodosin group; 0.9%, placebo group). Incidence
of dizziness and orthostatic hypotension demonstrat-
ed no statistically significant differences between the
groups [24]. Further studies showed a moderate pos-
itive effect on nocturia in patients with more than
2 episodes of nighttime urination (urination fre-
quency decreased in 61% of cases in the silodosin
group vs. 49% in the placebo group) [25].

A well-known concept of the treatment of patients
with acute urinary retention without a urethral
catheter was checked by Kumar et al. [26]. The au-
thors included 60 patients with acute urinary re-
tention in the randomized study. Patients received
8 mg of silodosin daily. The effect of the admin-
istered treatment was reported in 77% of patients
in the silodosin group and 37% in the placebo group.
The presence of more than 800 mL of urine and
an IPSS score greater than 25 in patients with acute
urinary retention were considered the risk factors
of treatment failure [26].

In a 12-week RCS involving 532 patients conducted
in Korea, similar efficacy and safety profiles were re-
ported in the patients receiving silodosin 8 mg/day
and 2 4 mg/day [27].

It can be concluded that silodosin is effective in the
treatment of patients with LUTS. It has an excel-
lent safety profile with respect to cardiovascular
complications and significant incidence of retro-
grade ejaculation.

Administration of alpha-adrenergic antagonists
in patients with moderate-to-severe BPH-LUTS
is a first-line drug treatment due to its fast onset of
action, good efficacy and favorable side effect profile.

Monotherapy with 5-alpha reductase inhibitors

Safety of dutasteride administration was questioned
in the CombAT study due to the high risk of car-
diovascular complications reported in dutasteride
group when compared to placebo. This fact moti-
vated Locke et al. [28] to conduct a meta-analysis
of 12 RCSs (18,802 patients; duration: 6-208 weeks).
Dutasteride administration was not associated with
increased incidence of heart failure, myocardial in-
farction or stroke. The authors reported the absence
of an apparent relationship between the develop-
ment of cardiovascular complications and dutaste-
ride administration [28].



CENTRAL EUROPEAN JOURNAL OF UROLOGY

The relationship between dutasteride administra-
tion and high-risk prostate cancer development
is a debatable issue. The Prostate Cancer Prevention
Trial study pointed out the increase in the prostate
cancer incidence in men consuming a significant vol-
ume of alcohol in the group of therapy with 5-alpha
reductase inhibitors [29]. Fowke et al. [30] investi-
gated the aforementioned hypothesis using the RE-
DUCE study data. The study enrolled 6374 patients;
25% were not consuming alcohol, 49% were consum-
ing 1 to 7 glasses per week and 26% had severe alco-
hol dependence (>7 glasses per week). In this study,
alcohol intake by the patients in the dutasteride
and placebo groups was not associated with the in-
creased incidence of low- and high-risk prostate can-
cer. However, incidence of high-risk prostate cancer
in patients with severe alcohol dependence in the
dutasteride group was 86% higher than in non-drink-
ers. Patients not consuming alcohol demonstrated
a reduced incidence of high-risk prostate cancer
development. A similar tendency was not reported
in the group of patients with severe alcohol depen-
dence. Alcohol consumption had negative effect
on the relationship between dutasteride administra-
tion and high-risk prostate cancer development [30].
Dutasteride’s effect on nocturia was investigated
in several 24-month, phase III studies involving 4321
patients. By the 24th month of drug administration,
most patients demonstrated a decrease in nighttime
urination frequency when compared to the placebo
group (p <0.05). The most significant effect was
noted in patients with more than 2 episodes of night-
time urination at baseline [31].

Wada et al. [32] studied the effect in 52 patients re-
ceiving dutasteride, in addition to alpha-adrenergic
antagonists, if they were not satisfied with their
treatment. The authors concluded that long-term
dutasteride administration as the adjunct therapy
resulted in moderate improvement of the obstruc-
tive symptoms.

According to the recommendations of the EAU,
5 -reductase inhibitors should be administered
to men with moderate-to-severe LUTS and enlarged
prostates (>40 mL) as well as with high PSA level
(>1.4-1.6 ng/mL). Due to the slow onset of action,
they are suitable for long-term treatment only (many
years) [3].

Combined therapy with alpha-adrenergic
antagonists and PDES5 inhibitors

Administration of alpha-adrenergic antagonists
is the first-line therapy in patients with BPH-
LUTS. Several works suggested the feasibility
of therapy with PDES5 inhibitors and alpha-adren-

ergic antagonists [33-39]. However, administration
of this combination seems questionable, consider-
ing the potential drug interactions leading to criti-
cal blood pressure (BP) lowering. This aspect was
studied in several works. Kloner et al. [33] stud-
ied the safety of tadalafil combined with 2 differ-
ent alpha-adrenergic antagonists in a double-blind,
placebo-controlled, randomized crossover study. The
authors investigated hemodynamic effects during
administration of doxazosin 8 mg for 7 days followed
by the addition of tadalafil 20 mg and during the ad-
ministration of tamsulosin 0.4 mg for 7 days followed
by the addition of tadalafil 10 and 20 mg. In the first
part of the study, patients receiving concomitant
doxazosin and tadalafil reported significant lowering
of the mean maximum systolic BP compared with
placebo. In addition, 3 patients had significant diz-
ziness not correlated with BP values. In the second
part of the study (tamsulosin administration in com-
bination with tadalafil), no significant BP lowering
was noted after adding tadalafil. Gualiano et al. [34]
also did not show significant hemodynamic changes
in patients receiving the combination of tadalafil
20 mg and alfuzosin 10 mg daily.

Singh et al. [37] studied the efficacy of combined
therapy with tamsulosin 0.4 mg/day and tadalafil
10 mg/day vs. monotherapy with each drug. This
randomized study included 133 patients with BPH-
LUTS. The efficacy of combined therapy (IPSS score)
appeared to be higher when compared to monother-
apy with tadalafil (p <0.05), but not monotherapy
with tamsulosin. Moreover, the efficacy of combined
therapy with regard to the ED symptoms (ITEF scale)
was higher than in the tamsulosin group.

The aforementioned studies and some others [38, 39]
demonstrated the efficacy of combined therapy with
PDES5 inhibitors and alpha-adrenergic antagonists
in patients with LUTS. Although daily combined
therapy with tadalafil 5 mg and alpha-adrenergic an-
tagonist is promising, no results of any randomized,
double-blind study, in which conduct is very impor-
tant, have been published.

Thus, the concomitant administration of tadalafil
and the nonselective alpha-adrenergic antagonist
doxazosin is contraindicated, whereas concomitant
administration of tadalafil and selective alpha-ad-
renergic antagonists is possible in certain clinical
cases (with necessary precautions).

Combined therapy with alpha-adrenergic
antagonists and 5-alpha reductase inhibitors

The role of combined therapy with alpha-adrener-
gic antagonists and 5-alpha reductase inhibitors
is well studied, and the combination is recommended
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for the treatment of moderate-to-severe BPH-LUTS
in patients with an apparent risk of progression
by all main clinical guidelines.

MTOPS was the first study to assess combined ther-
apy with alpha-adrenergic antagonists and 5-alpha
reductase inhibitors, for which the results were pub-
lished over 10 years ago. Fwu et al. analyzed the re-
sults of this study in 2013. In their work, they stud-
ied the effect of monotherapy and combined therapy
based on the results from various QoL tools and the
effect on sexual function using Brief Male Sexual
Function Inventory within the 4-year study [40].
Treatment with finasteride and combined therapy
resulted in sexual function worsening, whereas doxa-
zosin administration had minimal negative effect.
These data support EAU recommendations for dutas-
teride and tamsulosin combination administration
in patients at high risk for disease development (high-
er prostate volume, low @max and high PSA) [3].
There are some limitations including the brief dis-
cussion of different combinations for BPH therapy,
silodosin as the only discussed alpha-blocker and ab-
sence in this review of some drug groups (muscarinic
receptor antagonists and beta-3 agonists). This was
done due to the strong limitation of the text size.
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