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Efficacy of combination of daily tadalafil and solifenacin in patients with 
storage symptom predominant lower urinary tract symptoms
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Özet
Amaç: Depo semptomları baskın olan benign 

prostat hiperplazi hastalarında tadalafil 5mg+so-
lifenasin 5mg kombinasyonunun alt üriner sistem 
semptomları (AÜSS) ve erektil fonksiyonlar açı-
sından etkinliğini değerlendirmek.

Gereç ve Yöntemler: Ocak 2019 ile Aralık 
2021 tarihleri ​​arasında AÜSS ile başvuran ve de-
polama semptomları baskın olan 40 yaş üstü erkek 
hastalar çalışmaya dahil edildi. Hastalara günlük 
tadalafil 5mg ve solifenasin 5mg tedavisi başlan-
dı. AÜSS için aşırı aktif mesane semptom skoru 
(OABSS), uluslararası prostat semptom skoru 
(IPSS) ve erektil fonksiyon için uluslararası erek-
til fonksiyon indeksi-erektil fonksiyon (IIEF-EF) 
anketleri kullanıldı. Üç günlük mesane günlüğü 
ile günlük idrar sıklığı, noktüri, sıkışma ve idrar 
kaçırma sıklığı analiz edildi. On iki hafta sonra 
hastaların IPSS, OABSS ve IIEF-EF skorları değer-
lendirildi.

Bulgular: Hastaların 12 haftalık tedavi öncesi 
ve sonrası semptom skorları ve mesane günlükleri 
karşılaştırıldığında, IPSS skorlarında (hem işeme, 
hem depolama, hem de toplam) anlamlı azalma 
(her biri için p<0,001), IIEF-EF skorlarında an-
lamlı artış ( p<0.001) ve Qmax değer yükselme-
sinde anlamlı artış gözlendi. Mesane günlükleri 
karşılaştırıldığında, tadalafil+solifenasin tedavisi 
sonrası 12. ayda gündüz işeme sayısı, noktüri sayı-
sı ve sıkışma sayısı azaldı (p<0,001).

Sonuç: Günde 5 mg tadalafil ve 5 mg soli-
fenasin kombinasyonu, depolama semptomları 
baskın AÜSS/ED olan erkek hastalar için etkili ve 
güvenli bir tedavidir.

Anahtar Kelimeler: benign prostat hiperplazi-
si, depolama, tadalafil, solifenasin, erektil fonksiyon

Abstract
Objective: To evaluate the efficacy of tadala-

fil 5mg+solifenacin 5mg combination in terms of 
lower urinary tract symptoms (LUTS) and erectile 
functions in benign prostate hyperplasia patients 
with predominant storage symptoms. 

Material and Methods: Male patients over 
the age of 40 who presented with LUTS with pre-
dominant storage symptoms between January 
2019 and December 2021 were included into the 
study. Daily tadalafil 5mg and solifenacin 5mg 
treatment were started to the patients. Overac-
tive bladder symptom score (OABSS), interna-
tional prostate symptom score (IPSS) for LUTS, 
and international erectile function index-erectile 
function (IIEF-EF) questionnaires were used for 
erectile function. Frequency of daily urinary fre-
quency, frequency of nocturia, urgency and uri-
nary incontinence were analyzed with a three-day 
bladder diary. Twelve weeks later, IPSS, OABSS 
and IIEF-EF scores of the patients were evaluated. 

Results: When the symptom scores and blad-
der diaries of the patients before and after 12 weeks 
of treatment were compared, significant decrease 
in IPSS scores (both voiding, storage and total) 
(p<0.001 for each), significant increase in IIEF-EF 
scores (p<0.001), and significant increase in Qmax 
value elevation was observed. When the bladder 
diaries were compared, the number of daytime 
micturitions, the number of nocturia and the 
number of urgency decreased in the 12th month 
after tadalafil+solifenacin treatment (p<0.001). 

Conclusion: The combination of tadala-
fil 5mg and solifenacin 5mg daily is an effective 
and safe treatment for male patients with storage 
symptoms predominant LUTS/ED.
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INTRODUCTION
In aging men benign prostatic hyperplasia (BPH) is 

very common and it is a benign enlargement of pros-
tate tissue and is caused by proliferation of prostate ep-
ithelial and stromal cells (1). The lower urinary tract 
symptoms (LUTS) associated with BPH, which greatly 
affect men’s quality of life (QoL), include storage, void-
ing, and post-voidal symptoms (2). In many studies, 
it has been reported that nocturia, urgency, increased 
frequency of day and night urination, sexual dysfunc-
tion, and urge incontinence are common in men with 
BPH, as well as voiding symptoms (3,4). 

α1-adrenergic blockers (alpha blockers), phospho-
diesterase type-5 inhibitors (PDE-5 inh.), 5α reductase 
inhibitors (5ARI) and antimuscarinic/beta-3 adrener-
gic agents are used in the medical treatment of LUTS 
due to BPH [5,6]. With the combined use of these 
drugs, their efficacy increases, and their side-effect 
profile expands. Timing the treatment efficacy well and 
adjusting the doses of medical treatments to predict 
possible side effects increases the success of combina-
tion therapy [7]. 

Tadalafil, a PDE 5 inhibitor, specifically degrades 
cGMP and restores its smooth muscle relaxant effect. 
Tadalafil positively affects the lower urinary system (i) 
by decreasing the smooth muscle tone in the prostate, 
urethra, and bladder neck, (ii) by increasing the low-
er urinary tract blood flow by decreasing the vascular 
smooth muscle tone, (iii) by inhibiting the bladder af-
ferent nerve activity (C- and Aδ-fibers). and (iv) reduc-
tion of inflammation and fibrosis through inhibition of 
interleukin-8 and Rho-kinase [8-10]. 

Solifenacin, an antimuscarinic agent, is a musca-
rinic receptor blocker that predominantly acts on the 
M3 subtype. It reduces bladder detrusor hyperactivity 
by suppressing acetylcholine activation [11]. As with 
all anticholinergic medications, dry mouth and con-
stipation are most common side effects of solifenacin. 
In addition, it requires careful use in BPH patients be-
cause of the risk of voiding difficulty and increasing the 
post-void residual urine [12]. 

Currently, the study evaluating the effect with the 
combination of PDE5-inhibitor and antimuscarin-
ic drugs is limited. The aim of present study was to 

evaluate the efficacy of tadalafil 5mg+solifenacin 5mg 
combination in terms of LUTS and erectile functions 
in BPH patients with predominant storage symptoms.

MATERIAL AND METHODS
Ethics approval of the study was obtained from the 

Instutional Ethical Reviewer Board, approval number 
2089. Male patients over the age of 40 who present-
ed with LUTS with predominant storage symptoms 
between January 2019 and December 2021 were in-
cluded in the study. Demographic data of the patients 
were recorded. International prostate symptom score 
(IPSS), overactive bladder symptom score (OABSS) for 
LUTS, and international erectile function index-erec-
tile function (IIEF-EF) questionnaires were used for 
erectile function. Frequency of daily urinary frequen-
cy, frequency of nocturia, urgency and urinary incon-
tinence were analyzed with a three-day bladder diary. 
Post void residual urine volume and prostate volume 
(PV) (PVR) were measured by transabdominal ultra-
sound. Prostate specific antigen (PSA) value (ng/mL) 
of the patients was recorded. Maximum urine flow rate 
(Qmax) was evaluated with uroflowmetry.

The patients were started on daily tadalafil 5mg and 
solifenacin 5mg treatment. Twelve weeks later, IPSS, 
OABSS and IIEF-EF scores of the patients were eval-
uated. Bladder diary, uroflowmeter and PVR measure-
ments were recorded. Change and satisfaction rates 
were compared before and after 12 weeks of treatment. 
Side effects observed during the treatment were noted.

Inclusion criteria: patients with mild to moderate 
erectile dysfunction (IIEF-EF between 12 and 21), pa-
tients with IPSS score >7, patients with Q max <15.

Exclusion criteria: PVR>50 ml, bladder neck scle-
rosis, neurogenic bladder, urethral stricture, active uri-
nary tract infection, history of prostate cancer, use of 
5ARI, nitrate use, history of unstable angina pectoris, 
history of renal hepatic failure, narrow-angle glaucoma 
patients, patients with myasthenia gravis.

The IPSS questionnaire is an inquiry form consist-
ing of 7 questions [13]. The score obtained from each 
question in the scale is between 0-5. The total score is 
between 0-35 and scores of 7 and above are interpreted 
in favor of LUTS.
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The IIEF-EF inquiry form includes questions 1-5 
and 15 of the IIEF, which consists of 15 questions [14]. 
A maximum of 30 points can be obtained in the survey, 
which is organized according to five-point Likert scor-
ing. 1st,3,5th of IPSS. While the questions are about 
excretion 2.,4. And 7. Questions are about the storage 
function. A total score of 21 and below was evaluated 
in favor of ED [15]. Turkish validation made by Turunç 
et al. [16]. 

OABSS is a 4 -question survey used to evaluate the 
extremely active bladder symptoms [17]. A total of 
0-15 points can be obtained from the questionnaire 
and 3 points and above are indicated as OAB. Lan-
guage validation was made by Culha et al. [18]. 

Statistical Analysis
Data analysis was done with SPSS 25.0 (IBM, 

USA). The homogenity of datas were evaluated with 
the Kolmogorov-Smirnov test. The comparison the 
parameters before and after the treatment performed 
with Paired-samples t-test and Fisher’s exact test. Sig-
nificant p value was determined as p<0.05.

RESULTS
A total of 132 patients were included in the study. 

Ten of them were excluded from the study because 
they were excluded from follow-up, and 1 patient was 
excluded due to intolerable side effects (constipation), 
and the study was terminated with 121 patients. The 

patients’ mean age was 47.8±12.3, and the mean BMI 
was 27.9±8.7 kg/m2. The mean IIEF-EF score of the 
patients was 13.2±6.3, the mean OABSS was 8.4±2.4, 
the IPSS-Voiding mean was 5.3±2.2. The mean IP-
SS-Storage was 13.1±1.7, the mean IPSS total score 
was 18.4±2.6. The mean PSA value of the patients was 
1.1±0.6 ng/ml (Table 1).

When the symptom scores and bladder diaries of 
the patients before and after 12 weeks of treatment 
were compared, significant decrease in IPSS scores 
(both Voiding, Storage and total) (p<0.001 for each) 
significant increase in IIEF-EF scores (p<0.001) signif-
icant increase in Qmax value elevation was observed.

When the bladder diaries were compared, the num-
ber of daytime micturitions, the number of nocturia 
and urgency decreased in the 12th month after tadala-
fil+solifenacin treatment (p<0.001).

In the PMR measurement, at the end of the 12th 
week, significantly more residual urine remained in the 
patients (10.0 (10-30) vs. 20.0 (10-50); p<0.001) (Ta-
ble-2).

Treatment-related side effects were seen in 19% of 
the patients. Among the patients participating in the 
study, dry mouth developed in 9 patients (7.4%), con-
stipation in 7 patients (5.8%), dyspepsia in 4 patients 
(3.3%), and muscle pain in 3 patients (2.5%). Only 1 of 
these patients could not tolerate the treatment due to 
constipation (Table-3).

Table 1. Demographic characteristics of the patients
  Mean±SD Min-Max
Age (years) 47.8±12.3 40-79
BMI (kg/m2) 27.9±8.7 22.2-36.4
PSA (ng/dL) 1.1±0.6 0.3-3.1
IIEF-EF 13.2±6.3 0-25
OABSS 8.4±2.4 4-14
IPSS-Voiding 5.3±2.2 1-9
IPSS-Storage 13.1±1.7 10-17
IPSS-Total 18.4±2.6 11-22
Qmax 7.3±2.3 3-12
PVR (ml) 14.9±13.2 0-40

BMI: body mass index, PSA: prostate specific antigen, IIEF-EF: international erectile function index-erectile function, 
OABSS: overactive bladder symptom score, IPSS: international prostate symptom score, PVR: post void residue. 
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DISCUSSION
The present study showed that, daily tadalafil 5mg 

and solifenacin 5mg treatment in male patients with 
storage symptoms predominant LUTS/ED had posi-
tive effects on both the LUTS symptom scores of the 
patients and positive effects on the bladder diary data, 
while it was effective in restoring erectile functions.

Guidelines recommend the addition of anticholin-
ergic/beta 3 adrenergic agent to alpha blocker therapy 
in LUTS cases with predominant storage symptoms 
[19]. In addition, the efficacy and safety of daily use 
of PDE-5 inhibitors were found to be like alpha-block-
ers, and use of daily tadalafil 5 mg is recommended in 
patients with LUTS/ED [20]. In recent years, studies 
on the use of various combinations in the treatment of 
BPH/LUTS have been increasing. These combinations 
include treatments such as alpha blocker + 5α-reduc-
tase inhibitors (5-ARI), 5-ARI + PDE-5 inhibitors, 
alpha blockers, and anticholinergics. There are lim-
ited studies in the literature investigating the daily 
use of tadalafil and solifenacin as a safe and effective 

treatment [12]. In our study, tadalafil and solifenacin 
combination therapy was given for 12 weeks to LUTS 
patients with predominant storage symptoms and ED.

Tadalafil, with its mechanism of action, shows im-
provements in both urodynamic results and symptom 
scores and in monotherapy in patients with LUTS/
ED. Unlike alpha-blockers, tadalafil acts to increase 
nitric oxide and cGMP activity, triggering detrusor 
muscle relaxation and eliminating functional obstruc-
tion [8,21]. In our study, significant improvements 
were found in the IPSS-Excretion related scores ac-
cording to the initial symptoms of the patients. In 
addition, the significant increase in Qmax also shows 
the effect of tadalafil on functional obstruction.

Although the effect of alpha-blockers on 
LUTS-storage symptoms is not clear, it has been 
shown to affect storage symptoms by inhibiting ure-
thral smooth muscle contraction [22]. Tadalafil, on 
the other hand, improves storage symptoms by re-
ducing vascular smooth muscle tonicity, increasing 
blood flow in the pelvic region, and inhibiting affer-

Table 2. Comparison of data before and after tadalafil + solifenacin treatment
  Before Treatment After treatment

p value
  Mean SD Mean SD
IIEF-EF 13.2 6.3 18.9 6.7 <0.001
OABSS 8.4 2.4 3.7 3.1 <0.001
PSA (ng/dL) 1.1 0.6 1.1 0.6 0.954
IPSS-Voiding 5.3 2.2 4.4 1.8 <0.001
IPSS-Storage 13.1 1.7 8.2 3.7 <0.001
IPSS 18.4 2.6 12.6 4.1 <0.001
Qmax 7.3 2.3 8.3 2.9 <0.001
PVR (ml), median (IQR) 10 (10-30) 20 (10-50) <0.001

IIEF-EF: international erectile function index-erectile function, OABSS: overactive bladder symptom score, 
PSA: prostate specific antigen, IPSS: international prostate symptom score, PVR: post void residue

Table 3. Side effects of the patients
Side Effects n (%)
Dry Mouth 9 (7.4)
Constipation 7 (5.8)
Dyspepsia 4 (3.3)
Muscle Pain 3 (2.5)
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ent nerves that stimulate the bladder [9,10]. In addi-
tion, its use together with solifenacin, an anticholiner-
gic agent that inhibits bladder detrusor contractions, 
shows that there were significant improvements in the 
storage symptoms of the patients in our study. In addi-
tion, he defends the hypothesis that the decrease in the 
number of nocturia is also the effect of combined use.

Although the use of anticholinergics in combina-
tion with alpha-blockers has shown greater benefit 
for storage symptoms than alpha-blocker monother-
apy, the incidence of voiding difficulty and increased 
residual urine is increased due to detrusor inhibition 
[23]. In the study of Urakami et al, they detected 16% 
urinary retention in the group receiving tamsulosin 
and solifenacin, and they found that PMR increased 
from 19 ml to 61 ml after 3 months of treatment [12]. 
In our study, although the PMR volumes of the pa-
tients receiving tadalafil and solifenacin were statisti-
cally significant (16 vs 20, p<0.001), no patient with 
clinical urinary retention was detected. This shows 
that the effect of tadalafil on LUTS storage func-
tions is realized by a different mechanism than al-
pha-blockers and does not cause urinary retention.

Changes in nitric oxide levels in the pelvis and pros-
tate and the neurogenic effect of this change; smooth 
muscle contractility, increase adrenergic tone in auto-
nomic hyperactivity/metabolic syndrome, upregula-
tion of the rho kinase / endothelin pathway induced 
by obstruction resulting in increased smooth muscle 
tonicity, and coexistence of ED in LUTS patients due to 
pelvic atherosclerosis in metabolic syndrome [24-26]. 
Concomitant treatment of these two symptoms by a 
single agent was investigated, and daily use of tadalafil 
was found to improve both LUTS and ED in LUTS/
BPH patients [27-28]. Especially with the improve-
ment in erectile functions, its effect on LUTS-storage 
symptoms at least as much as an anticholinergic makes 
its use widespread. It is known that tadalafil has an ef-
fect of 17-35% on IPSS scores [29]. However, this de-
crease is reduced in patients with predominant storage 
symptoms. In our study, tadalafil was used together 
with solifenacin, an anticholinergic, and approximately 
40% improvement was achieved in the storage symp-

toms of the patients. In addition, a significant increase 
was achieved in the IIEF-EF scores of the patients.

Depending on the combined agents used, the inci-
dence of side effects was found to be 19%. Concomitant 
use of tadalafil with alpha-blockers may decrease blood 
pressure and therefore caution should be exercised 
during its use [30]. However, dizziness or lightheaded-
ness due to low blood pressure was not detected in the 
use of solifenacin together with tadalafil. dry mouth and 
constipation, which are the most common side effects, 
are thought to be due to solifenacin. However, only one 
patient was excluded from the study due to side effects.

There are some limitations of the study. The first of 
these is the lack of long-term follow-up of the patients. 
Another limitation is that tadalafil and solifenacin were 
not evaluated in separate groups and a comparison 
could not be made. The combination of tadalafil with an 
alpha-blocker group is also not included. Conducting 
the study as a single arm is also among the limitations. 
However, the information obtained at the end of the 
study will shed light on the future and will be the precur-
sor of future randomized placebo-controlled studies.

CONCLUSION
The combination of tadalafil 5mg and solifenacin 

5mg daily is a safe and effective theraphy for male pa-
tients with storage symptoms predominant LUTS/ED. 
Especially in patients suffering from storage functions, 
this combination therapy will be a good alternative if 
resistance is encountered in monotherapy. Prospective 
randomized controlled studies with large participation 
are needed to evaluate the efficacy of daily tadalafil+so-
lifenacin treatment. 

Conflict of Interest
The authors declare to have no conflicts of interest. 

Financial Disclosure
The authors declared that this study has received no 

financial support.

Informed Consent
Informed consent was obtained from all individual 

participants included in the study.



46

New J Urol. 2023;18(1):41-47. doi: 10.33719/yud.2023;18-1-1193181

Ethical Approval
The study was approved by University of Health 

and Sciences Şişli Etfal Training and Research Hospital 
Clinical Research Ethics Committee (Approval Num-
ber: 2089, Date: 2022/06/07) and written informed 
consent was received from all participants. The study 
protocol conformed to the ethical guidelines of the 
Helsinki Declaration.

Author Contributions
Conception and design; Hacıislamoğlu A, Data 

acquisition; Hacıislamoğlu A, Data analysis and in-
terpretation; Yavuzsan AH, Drafting the manuscript; 
Hacıislamoğlu A, Yavuzsan AH, Critical revision of the 
manuscript for scientific and factual content; Hacıis-
lamoğlu A, Yavuzsan AH, Statistical analysis; Yavuzsan 
AH, Supervision; Hacıislamoğlu A, Yavuzsan AH.

REFERENCES
1.	 Madersbacher S, Sampson N, Culig Z. Pathophysiology 

of Benign Prostatic Hyperplasia and Benign Prostatic 
Enlargement: A Mini-Review. Gerontology. 2019; 65(5): 
458-64. doi: 10.1159/000496289.

2.	 Egan KB. The Epidemiology of Benign Prostatic Hyper-
plasia Associated with Lower Urinary Tract Symptoms: 
Prevalence and Incident Rates. Urol Clin North Am. 
2016; 43(3): 289-97. doi: 10.1016/j.ucl.2016.04.001.

3.	 De Nunzio C, Roehrborn CG, Andersson KE, McVary 
KT. Erectile Dysfunction and Lower Urinary Tract 
Symptoms. Eur Urol Focus. 2017; 3(4-5): 352-63. doi: 
10.1016/j.euf.2017.11.004.

4.	 Gacci M, Eardley I, Giuliano F, et al. Critical analysis of 
the relationship between sexual dysfunctions and low-
er urinary tract symptoms due to benign prostatic hy-
perplasia. Eur Urol. 2011; 60(4): 809-25. doi: 10.1016/j.
eururo.2011.06.037.

5.	 Cindolo L, Pirozzi L, Sountoulides P, et al. Patient’s ad-
herence on pharmacological therapy for benign pros-
tatic hyperplasia (BPH)-associated lower urinary tract 
symptoms (LUTS) is different: is combination therapy 
better than monotherapy? BMC Urol. 2015; 15: 96. doi: 
10.1186/s12894-015-0090-x.

6.	 Kosilov KV, Loparev SA, Ivanovskaya MA, Kosilova LV. 
Effectiveness of Solifenacin and Trospium for Managing 

of Severe Symptoms of Overactive Bladder in Patients 
With Benign Prostatic Hyperplasia. Am J Mens Health. 
2016; 10(2): 157-63. doi: 10.1177/1557988315595692.

7.	 Kosilov K, Loparev S, Ivanovskaya M, Kosilova L. Ad-
ditional correction of OAB symptoms by two anti-mus-
carinics for men over 50 years old with residual symp-
toms of moderate prostatic obstruction after treatment 
with Tamsulosin. Aging Male. 2015; 18(1): 44-8. doi: 
10.3109/13685538.2014.951922.

8.	 Nomiya M, Burmeister DM, Sawada N, et al. Prophylac-
tic effect of tadalafil on bladder function in a rat model 
of chronic bladder ischemia. J Urol. 2013; 189(2): 754-
61. doi: 10.1016/j.juro.2012.07.141.

9.	 Aizawa N, Igawa Y, Nishizawa O, Wyndaele JJ. Effects 
of nitric oxide on the primary bladder afferent activi-
ties of the rat with and without intravesical acrolein 
treatment. Eur Urol. 2011; 59(2): 264-71. doi: 10.1016/j.
eururo.2010.10.035.

10.	 Morelli A, Comeglio P, Filippi S, et al. Mechanism of 
action of phosphodiesterase type 5 inhibition in met-
abolic syndrome-associated prostate alterations: an 
experimental study in the rabbit. Prostate. 2013; 73(4): 
428-41. doi: 10.1002/pros.22584.

11.	 Doroshyenko O, Fuhr U. Clinical pharmacokinetics 
and pharmacodynamics of solifenacin. Clin Pharma-
cokinet. 2009; 48(5): 281-302. doi: 10.2165/00003088-
200948050-00001.

12.	 Urakami S, Ogawa K, Oka S, et al. Effect of tadalafil add-
on therapy in patients with persistant storage symptoms 
refractory to α(1) -adrenoceptor antagonist monother-
apy for benign prostatic hyperplasia: A randomized pi-
lot trial comparing tadalafil and solifenacin. Low Urin 
Tract Symptoms. 2019; 11(3): 109-14. doi: 10.1111/
luts.12242.

13.	 Barry MJ, Fowler FJ, Jr., O’Leary MP, et al. The Ameri-
can Urological Association symptom index for benign 
prostatic hyperplasia. The Measurement Committee 
of the American Urological Association. J Urol. 1992; 
148(5): 1549-57; discussion 64. doi: 10.1016/s0022-
5347(17)36966-5.

14.	 Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick 
J, Mishra A. The international index of erectile func-
tion (IIEF): a multidimensional scale for assessment of 
erectile dysfunction. Urology. 1997; 49(6): 822-30. doi: 
10.1016/s0090-4295(97)00238-0.



Hacıislamoğlu and Yavuzsan Combination theraphy in LUTS

47

15.	 Rosen RC, Allen KR, Ni X, Araujo AB. Minimal clin-
ically important differences in the erectile function 
domain of the International Index of Erectile Function 
scale. Eur Urol. 2011; 60(5): 1010-6. doi: 10.1016/j.euru-
ro.2011.07.053.

16.	 Turunc T, Deveci S, Güvel S, Peşkircioğlu L. The assess-
ment of Turkish validation with 5 question version of 
International Index of Erectile Function (IIEF-5). Turk 
Uroloji Dergisi. 2007; 33: 45-9.

17.	 Homma Y, Yoshida M, Seki N, et al. Symptom assess-
ment tool for overactive bladder syndrome--overactive 
bladder symptom score. Urology. 2006; 68(2): 318-23. 
doi: 10.1016/j.urology.2006.02.042.

18.	 Culha MG, Degirmentepe RB, Ozbir S, Cakir SS, Hom-
ma Y. Turkish validation of the overactive bladder 
symptom score (OABSS) and evaluation of mirabegron 
treatment response. Int Urogynecol J. 2019; 30(12): 
2121-6. doi: 10.1007/s00192-019-04054-0.

19.	 Yamaguchi O, Kakizaki H, Homma Y, et al. Solifenacin 
as add-on therapy for overactive bladder symptoms in 
men treated for lower urinary tract symptoms--ASSIST, 
randomized controlled study. Urology. 2011; 78(1): 126-
33. doi: 10.1016/j.urology.2011.02.055.

20.	 Oelke M, Giuliano F, Mirone V, Xu L, Cox D, Viktrup 
L. Monotherapy with tadalafil or tamsulosin similar-
ly improved lower urinary tract symptoms suggestive 
of benign prostatic hyperplasia in an international, 
randomised, parallel, placebo-controlled clinical tri-
al. Eur Urol. 2012; 61(5): 917-25. doi: 10.1016/j.euru-
ro.2012.01.013.

21.	 Burnett AL, Maguire MP, Chamness SL, et al. Charac-
terization and localization of nitric oxide synthase in 
the human prostate. Urology. 1995; 45(3): 435-9. doi: 
10.1016/S0090-4295(99)80012-0.

22.	 Yokoyama O, Yusup A, Oyama N, Aoki Y, Miwa Y, 
Akino H. Improvement in bladder storage function by 
tamsulosin depends on suppression of C-fiber urethral 
afferent activity in rats. J Urol. 2007; 177(2): 771-5. doi: 
10.1016/j.juro.2006.09.076.

23.	 Gong M, Dong W, Huang G, et al. Tamsulosin com-

bined with solifenacin versus tamsulosin monotherapy 
for male lower urinary tract symptoms: a meta-anal-
ysis. Curr Med Res Opin. 2015; 31(9): 1781-92. doi: 
10.1185/03007995.2015.1074067.

24.	 Khan MA, Thompson CS, Dashwood MR, Mumtaz FH, 
Morgan RJ, Mikhailidis DP. Endothelin-1 and nitric ox-
ide in the pathogenesis of urinary tract disorders second-
ary to bladder outlet obstruction. Curr Vasc Pharmacol. 
2003; 1(1): 27-31. doi: 10.2174/1570161033386600.

25.	 Chang S, Hypolite JA, Zderic SA, Wein AJ, Chacko S, 
Disanto ME. Increased corpus cavernosum smooth 
muscle tone associated with partial bladder outlet ob-
struction is mediated via Rho-kinase. Am J Physiol Reg-
ul Integr Comp Physiol. 2005; 289(4): R1124-30. doi: 
10.1152/ajpregu.00717.2003.

26.	 Schiff JD, Mulhall JP. The link between LUTS and ED: 
clinical and basic science evidence. J Androl. 2004; 
25(4): 470-8. doi: 10.1002/j.1939-4640.2004.tb02818.x

27.	 Roehrborn CG, McVary KT, Elion-Mboussa A, Viktrup 
L. Tadalafil administered once daily for lower urinary 
tract symptoms secondary to benign prostatic hyperpla-
sia: a dose finding study. J Urol. 2008; 180(4): 1228-34. 
doi: 10.1016/j.juro.2008.06.079.

28.	 Roehrborn CG, Egan KB, Miner MM, Ni X, Wong DG, 
Rosen RC. Erectile dysfunction and lower urinary tract 
symptoms associated with benign prostatic hyperplasia 
(LUTS/BPH) combined responders to tadalafil after 12 
weeks of treatment. BJU Int. 2016; 118(1): 153-60. doi: 
10.1111/bju.13406.

29.	 Liguori G, Trombetta C, De Giorgi G, et al. Efficacy and 
safety of combined oral therapy with tadalafil and al-
fuzosin: an integrated approach to the management of 
patients with lower urinary tract symptoms and erectile 
dysfunction. Preliminary report. J Sex Med. 2009; 6(2): 
544-52. doi: 10.1111/j.1743-6109.2008.01109.x.

30.	 Nieminen T, Tammela TL, Kööbi T, Kähönen M. The 
effects of tamsulosin and sildenafil in separate and com-
bined regimens on detailed hemodynamics in patients 
with benign prostatic enlargement. J Urol. 2006; 176(6 
Pt 1): 2551-6. doi: 10.1016/j.juro.2006.07.154.


