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SUMMARY

The aim of this study is to investigate the effectiveness of a single
5 mg daily dose of Tadalafil in patients with lower urinary tract
symptoms (LUTS) due to benign prostatic hyperplasia (BPH)
accompanied by erectile dysfunction (ED). The data of patients
who applied to the urology outpatient clinic between 2014 and
2019 and were diagnosed with BPH and ED were retrospectively
analysed. Before and after the treatment with 5 mg tadalafil daily
for 12 weeks; maximum flow rate (Qmax), average flow rate (Qave),
postvoid residual volume (PVR), prostate volume (PV), PSA values,
IPSS and IIEF scores of the patients were compared. The mean
age of 66 male patients diagnosed with ED and BPH was 48.1±6.9
years. The mean IPSS score of the patients before the treatment
was 9.85 which represents moderate LUTS. After the treatment,
the mean score decreased to 5.7 which represents mild LUTS.
Before the treatment, the mean IIEF score showed mild ED with
18.79. After the treatment, the mean IIEF score increased to 29,9.
The treatment statistically significantly decreased ED and increased
the IIEF score (p=0.000). While the mean Qmax and Qave were
increased statistically significantly (p=0.000). A statistically
significant decrease was observed in the mean PVR from 60.1 ml
to 37.6 ml (p=0.000). The decrease in PV was not statistically
significant (p=0.321). The decrease in PSA values before and
after treatment was found to be statistically significant with
p=0.046. It has been shown that the daily use of 5 mg Tadalafil
alone for 12 weeks can be a preferable treatment option, especially
in younger patients with BPH / LUTS and ED.

ÀÍÄÐÎËÎÃIß
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INTRODUCTION
Âñòóï

The medical treatment of lower urinary tract
symptoms due to benign prostatic hyperplasia (BPH/
LUTS), which increases with age and affects life
quality dramatically, contains alpha-adrenergic
blockers and 5-alpha reductase usages in combination
or separately, and it was reported that usage of these
medications may cause adverse effects such as
dizziness, hypotension and erectile dysfunction (ED)
[1, 2]. In clinical practice, usually, BPH/LUTS
complaints of the patients are taken as the main
concern and thus ED is ignored, and the treatment
of BPH/LUTS is administrated in these conditions.
As a result, the erectile functions of the patients
worsen.

In older ages, BPH/LUTS is considered as an
independent risk factor for ED and 70% of the
patients are diagnosed with ED [3]. Mechanisms
that explain coexistence of BPH/LUTS and ED
are: increased Rho-kinase activity or decreased nitric
oxide (NO) synthase activity cause decrease in the
relaxation of prostatic, bladder and penile smooth
muscle; increase in the bladder outer tract
obstruction and decrease in erection [1]. Autonomous
adrenergic hyperactivity and atherosclerosis are also
added to these mechanisms [1]. Inhibition of
phosphodiesterase 5 (PDE5) causes relaxation in the
smooth muscles mediated by NO/cGMP. In addition,
increased cGMP levels provide an antiproliferative
effect in prostatic smooth muscle tissue, decrease chronic
inflammation in the prostate and bladder, increase
perfusion and oxygenation of lower urinary system
[4,5]. Based on these mechanisms, although it was
showed that selective PDE5 inhibitors sildenafil, tadalafil
and vardenafil, which are commonly used in the
treatment of ED, are effective on the treatment of
BPH/LUTS. However only 5 mg tadalafil per day is
approved in the guides of American Urological

Association (AUA) and European Urological
Association (EUA) [3, 6–8].

In this study, it was aimed to assess the
effectiveness of daily single dose of 5 mg Tadalafil
treatment on the patients with BPH/LUTS
accompanied by ED, which have a common
pathophysiology.

MATERIALS AND METHODS
Ìàòåð³àëè ³ ìåòîäè äîñë³äæåííÿ

Patients diagnosed with BPH and ED between
2014 and 2019 are reviewed retrospectively. Patients
whose BPH/LUTS severity was determined
according to International Prostate Symptom Score
(IPSS), ED status was determined according to
International Erectile Function Index-5 (IIEF); who
underwent urof lowmetry test ,  transrectal
ultrasonography (USG) and abdominal USG; and
who used daily single dose of 5 mg of tadalafil for
12 weeks were included. Patients who underwent a
surgery due to BPH; have urinary system infection,
urethral stricture, prostatic cancer, diabetes mellitus
and any neurologic conditions; have been using
alpha adrenergic-blocker, 5-alpha reductase inhibitors,
anticholinergics, antidepressants, and antipsychotics
were excluded. The first examinations and maximum
flow rate (Qmax) and mean flow rate (Qave)
acquired by uroflowmetry, postvoid residual (PVR)
urine volume measured by abdominal USG, prostatic
volume (PV) measured by transrectal USG, prostate
specific antigen (PSA) levels, IPSS and IIEF scores
after 12 weeks of the treatment were compared
(table 1). Severity of LUTS is categorized as mild
(0–7), moderate (8–19) or severe (20–35)
according to IPSS. Severity of ED is categorized as
mild (17–21), mild-moderate (12–16), moderate (8–
11) or severe (5–7) according to IIEF-5 score.

This study was conducted under the guidance of
the Declaration of Helsinki, on 18.01.2021, with

TABLE 1. Statistics of the variables before and after the treatment

Before the treatment Mean (min–max) After the TreatmentMean (min–max) P

IPSS 9.85 (4–15) 5.7 (2–13) 0,000

IIEF 18.79 (6–25) 26.9 (17–30) 0,000

Qmax 11.9 (7–18) 15.5 (8–50) 0,000

Qave 6.6 (3–11) 8.8 (4–12) 0,000

PVR 60.1 (25–120) 37.6 (0–75) 0,000

PV 34.53 (20–52) 33.8 (2–52) 0,321

PSA 0.9 (0–3) 1.1 (0–3) 0,046

Note: IPSS – International Prostate Symptom Score, IIEF – International Erectile Function Index-5,

Qmax – Maximum flow rate, Qave – Average flow rate, PVR – Postvoid residual urine volume,

PV – Prostate volume, PSA – Prostate specific antigen.
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the approval of the ethics committee with the
number of TUTF–BAEK 2021/5.

Statistical Analysis. All data were analysed with
IBM SPSS (SPSS Inc., Chicago, IL, USA). Symptom
scores are shown as minimum, maximum and mean.
Wilcoxon Test was used in the IPSS, IIEF, Qave,
PMR and PSA variable, to determine statistical
significance between non-homogenous distributed
groups. For continuous variables (Qmax and PV),
Student’s T-test was used to compare two groups.

RESULTS AND DISCUSSION
Ðåçóëüòàòè òà ¿õ îáãîâîðåííÿ

Sixty six patients were included the study and
mean age was 48.1±6.9. While mean IPSS score of
patients before the treatment was 9.85, which
represents moderate LUTS, after the treatment mean
score was 5.7, which represents mild LUTS,
(p<0.000). Mean IIEF score of the patients before
the treatment was 18.79, which represents mild ED,
and it has raised to 29.9 after the treatment. The
difference between the mean IIEF scores was
statistically significant (p=0.000). While mean Qmax
of the patients before the treatment was 11.9 mL/s,
after the treatment mean Qmax was increased
statistically significant to 15.5 mL/s (p=0.000) and
mean Qave value was increased statistically
significant from 6.6 mL/s to 8.8 mL/s (p=0.000).
PVR urine volume was decreased statistically
significant from 60.1 mL to 37.6 mL (p=0.000).
Mean PV was measured as 34.5 mL before the
treatment and as 33.8 mL after the treatment. The
difference between mean prostatic volumes was not
statistically significant (p=0.321). The difference
between PSA values before and after the treatment

was statistically significant (p=0.046) (table 1,
figure 1).

This study showed that statistically significant
improvement in IPSS, IIEF, Qmax, Qave, PVR levels
with daily single dose 5 mg tadalafil for 12 weeks
treatment on the patients with concomitant moderate
BPH/LUTS and mild ED, and tadalafil can be used
as a single-agent therapy.

IPSS. Tadalafil causes relaxation on bladder neck,
prostate, and urethra smooth muscles by strengthen
the effects of cGMP and NO, which increase after
PDE5 inhibition, in the pelvic tissues. At the same
time, perfusion and oxygenation increase in the
lower urinary tract due to vasodilatation. This result
was supported in our study, as in other studies in
the literature, which argued that the IPSS score
improved significantly with these effects [9–12].

In meta-analyses, when IPSS was evaluated
according to storage and voiding symptoms
subgroups, voiding symptoms showed significant
improvement in all studies, whereas there were
conflicting results in storage symptoms [10, 13, 14].
Although subgroup analysis was not performed in
our study, it was shown that voiding quality markers
such as Qmax and PVR improved significantly.

It was demonstrated in an animal model study
that PDE5 expression in the bladder is androgen-
dependent, and in the study of Gacci et al.,
improvement in IPSS after PDE5 inhibitor
treatment was associated with younger age and
lower body mass index [15, 16]. Also, our study was
conducted on a young sample with mean age of 48,
and the result was supported with statistically
significant decrease in IPSS. This may explained
by the fact that aging decreases PDE5 sensitivity by
decreasing the androgen level.

FIGURE 1: Mean variables before and after the treatment.
IPSS – International Prostate Symptom Score, IIEF – International Erectile
Function Index-5, Qmax – Maximum flow rate, Qave – Average flow rate,
PVR – Postvoid residual urine volume, PV – Prostate volume,
PSA – Prostate specific antigen
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Qmax and PVR. Contrary to the significant
improvements seen in total IPSS with tadalafil 5
mg treatment in the literature, consistent results in
Qmax and PVR values have not been reported [10,
12]. In our study, the Qmax value increased
statistically significantly after 12 weeks of Tadalafil
5 mg treatment, and it is similar to only the
randomized controlled study of Oelke et al., which
consisted of 511 patients, in the literature [10]. In
vitro studies have shown that inhibition of PDE5
provides relaxation of bladder neck and prostate
smooth muscle, and this mechanism explains the
contribution of tadalafil to Qmax increase and PVR
decrease [10]. In another study, although there was
no statistically significant effect of daily 5 mg tadalafil
treatment on Qmax and PMR values, when analysed
according to age groups, it was reported that Qmax
and PMR values   improved more in patients under
65 years of age [17]. Our study, in which all patients
were under the age of 65, supports these results.

In a study by Takahashi et al., statistically
significant improvement was observed in LUTS
evaluated at the 12th week, however there was no
significant change in Qmax and PMR values [18]

.

Although the baseline Qmax and PMR values   were
similar to our study, the difference in recovery after
treatment may be due to the insufficient sample size
of this study and the difference in the mean age.

IIEF. With the demonstration that all PDE5
inhibitors used in studies improve the IIEF score, it
has also been widely used in the treatment of ED
seen simultaneously with BPH [6, 9, 16]. In our study,
it was observed that the mean IIEF score was 18.79 in
the pre-treatment period, while it increased to 26.9
after 12 weeks of tadalafil treatment, and the ED
complaints of the patients decreased significantly, which
correlates with previous studies [11, 12]

.

 In the study of
Takahashi et al. consisting of patients with a mean age
of 67 years and patients with severe ED accompanying
BPH, it was shown that the IIEF score improved
significantly at 4th week, but this effect was not
maintained at 12th week [18]

.

The fact that our patients were younger and
had a higher initial IIEF score was thought to be
the reason for this difference. In contrast, in the
study of Porst et al., it was suggested that factors
such as age, BMI, BPH/LUTS severity, and alpha-
blocker use did not have a statistically significant
effect on the change in IIEF results in tadalafil
treatment [12]. As a result, these two studies, when
evaluated together with our study, show that ED
severity before tadalafil treatment in BPH/LUTS
patients may be a determining factor in the
improvement in IIEF score.

PV and PSA. There are limited data in the literature
for the effect of tadalafil use on prostate volume

and PSA value, and although it prevents smooth
muscle proliferation, there is no study showing that
it causes lysis and apoptosis [19]. In our study, it
was observed that the use of tadalafil did not
statistically significantly change the prostate volume,
however, it reduced the PSA, albeit slightly,
significantly. In the study of Pingge et al., which is
the only detailed study in the literature on perfusion
and volume of the prostate, no significant difference
was found between the prostate volumes measured
by transrectal USG at the 4th and 8th weeks of
tadalafil treatment, supporting our results [20].

Cost-Effectiveness. Recent trends in the
treatment of ED in the world are towards the
widespread use of PDE5 inhibitors [9]. Arreola et
al.’s study with 2000 ED patients showed that 20
mg tadalafil treatment would have a higher cost for
5 and 10 years compared to 50 mg sildenafil
treatments [21]. The most recent study on this subject
is Hansen et al. in 2020, 3 different treatment options,
50/100 mg sildenafil, 10/20 mg tadalafil and 10 mg
vardenafil, were compared in the treatment of ED
complaints of diabetic patients. Sildenafil has been
shown to be less costly than tadalafil and vardenafil
[22]. The non-reimbursement of the cost of tadalafil
treatment by the health systems of the countries is
a factor that will affect the continuity of treatment.
This increases the importance of cost-effectiveness
analysis.

The main limitations of our study that should
be considered is being retrospective study, lack of
placebo or control group, and a limited sample size.

CONCLUSIONS
Âèñíîâêè

It has been shown that regular use of 5mg
Tadalafil alone for 12 weeks can be a good treatment
option, especially in younger patients with BPH/
LUTS and ED.
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ÐÅÔÅÐÀÒ

Ðîëü òàäàëàô³ëó ó ë³êóâàíí³ äîáðîÿê³ñíî¿
ã³ïåðïëàç³¿ ïåðåäì³õóðîâî¿ çàëîçè òà åðåêòèëüíî¿
äèñôóíêö³¿

Ì.Ã. Àð³êàí, Î. Àòàñåð,
I. Þêñåë, Å. Àðäà,
Á. Ñàêèðîãëó, Ì. Ñåê

Ìåòîþ öüîãî äîñë³äæåííÿ º äîñë³äèòè åôåê-
òèâí³ñòü îäíîðàçîâî¿ 5 ìã äîáîâî¿ äîçè òàäàëà-
ô³ëó ó ïàö³ºíò³â ³ç ñèìïòîìàìè íèæí³õ ñå÷îâè-
â³äíèõ øëÿõ³â (ÑÍÑØ) âíàñë³äîê äîáðîÿê³ñ-
íî¿ ã³ïåðïëàç³¿ ïåðåäì³õóðîâî¿ çàëîçè (ÄÃÏÇ), ùî
ñóïðîâîäæóºòüñÿ åðåêòèëüíîþ äèñôóíêö³ºþ
(ÅÄ). Ðåòðîñïåêòèâíî ïðîàíàë³çîâàíî äàí³
ïàö³ºíò³â, ÿê³ çâåðíóëèñÿ àìáóëàòîðíî äî óðî-
ëîãà â ïåð³îä ç 2014 äî 2019 ð. ç ä³àãíîçîì
ÄÃÏÇ òà ÅÄ. Äî òà ï³ñëÿ ë³êóâàííÿ 5 ìã òàäàëà-
ô³ëó íà äîáó ïðîòÿãîì 12 òèæí³â. Ïîð³âíþâàëè
ìàêñèìàëüíó øâèäê³ñòü ïîòîêó (Qmax), ñåðåä-
íþ øâèäê³ñòü ïîòîêó (Qave), îá’ºì çàëèøêîâî¿
ñå÷³ (PVR), îá’ºì ïåðåäì³õóðîâî¿ çàëîçè (PV), çíà-
÷åííÿ ÏÑÀ, ïîêàçíèêè IPSS òà IIEF ïàö³ºíò³â.
Ñåðåäí³é â³ê 66 ïàö³ºíò³â ÷îëîâ³÷î¿ ñòàò³ ç ä³àã-
íîçîì ÅÄ òà ÄÃÏÇ ñòàíîâèâ 48,1±6,9 ðîêó. Ñå-
ðåäíÿ îö³íêà IPSS ïàö³ºíò³â äî ë³êóâàííÿ ñòà-
íîâèëà 9,85, ùî ïðåäñòàâëÿº ïîì³ðíó ÑÍÑØ.
Ï³ñëÿ ë³êóâàííÿ ñåðåäí³é áàë çíèçèâñÿ äî 5,7,
ùî îçíà÷àº ëåãêó ÑÍÌÏ. Äî ë³êóâàííÿ ñåðåäí³é
áàë çà IIEF ïîêàçàâ ëåãêó ÅÄ ç 18,79. Ï³ñëÿ
ë³êóâàííÿ ñåðåäí³é áàë çà IIEF çá³ëüøèâñÿ äî
29,9. Ë³êóâàííÿ ñòàòèñòè÷íî äîñòîâ³ðíî çìåíøèëî
ÅÄ òà ï³äâèùèëî áàë çà IIEF (p=0,000). Òîä³ ÿê
ñåðåäí³ Qmax ³ Qave áóëè ñòàòèñòè÷íî äîñòîâ³ð-
íî çá³ëüøåí³ (p=0,000). Ñòàòèñòè÷íî çíà÷óùå
çíèæåííÿ ñåðåäíüîãî PVR â³ä 60,1 ìë äî 37,6
ìë (p=0,000). Çíèæåííÿ PV íå áóëî ñòàòèñòè÷íî
çíà÷óùèì (ð=0,321). Çíèæåííÿ çíà÷åíü ÏÑÀ äî
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òà ï³ñëÿ ë³êóâàííÿ âèÿâèëîñÿ ñòàòèñòè÷íî çíà-
÷óùèì ³ç p=0,046. Áóëî ïîêàçàíî, ùî ùîäåííå
çàñòîñóâàííÿ 5 ìã òàäàëàô³ëó îêðåìî ïðîòÿãîì
12 òèæí³â ìîæå áóòè êðàùèì âàð³àíòîì ë³êó-
âàííÿ, îñîáëèâî ó ìîëîäèõ ïàö³ºíò³â ç ÄÃÏÇ/
ÑÍÑØ òà ÅÄ.

Êëþ÷îâ³ ñëîâà: äîáðîÿê³ñíà ã³ïåðïëàç³ÿ ïå-
ðåäì³õóðîâî¿ çàëîçè; ³ìïîòåíö³ÿ; òàäàëàô³ë.


