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Objective: The objective of this study was to evaluate the safety and efficacy of tamsulosin
hydrochloride 0.2 mg (TAM) and its combination with solifenacin succinate 5 mg (SOL) after
transurethral resection of the prostate (TURP).
Patients and methods: The patients were randomized into three groups: TURP (group 1),
TURP plus TAM (group 2), and TURP plus TAM + SOL (group 3). Patients in group 2 and
group 3 received medication for 4 weeks. The primary efficacy end points were the mean change
in total International Prostate Symptom Score (IPSS) and IPSS subscores. The secondary end
points included quality-of-life score, Overactive Bladder Symptom Score, and short-form voiding and storage score of International Continence Society.
Results: In total, 37 men (31.8%) in group 1, 37 men (31.8%) in group 2, and 42 men (36.2%)
in group 3 completed the study. In total IPSS, no significant improvement was seen from baseline to the end of treatment in groups 2 and 3 compared with group 1. However, in group 2,
the decrement in the IPSS storage score was smaller than group 1 (P=0.02), and in group 3,
the decrement in the IPSS voiding score was smaller than group 1 (P=0.05). In groups 2 and 3
compared with group 1, improvements in the quality of life score, total score of Overactive
Bladder Symptom Score, and short-form voiding score and storage score of International Continence Society were not statistically significant.
Conclusion: Treatment with TAM and combination of TAM and SOL did not have significant additional benefits for lower urinary tract symptoms during the early recovery period
after TURP.
Keywords: benign prostate hyperplasia, tamsulosin, solifenacin, combination, transurethral
resection of the prostate

Benign prostatic hyperplasia (BPH) is a common condition generally associated with
aging. It is estimated that the prevalence of BPH already reaches 43% between 50 years
and 59 years of age, 70% at 61–70 years of age, and as high as 82% in men .71 years of
age.1 Lower urinary tract symptoms (LUTS) are commonly observed in BPH-associated
bladder outlet obstruction and overactive bladder. Bladder outlet obstruction resulting
from BPH can directly lead to voiding and postvoiding LUTS.2 Additionally, LUTS
have adverse effects on health-related quality of life (QoL), including interference
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with daily activities and decreased psychological well-being,
which worsens with symptom severity.3
Current treatment options for BPH include medication
and surgery, and transurethral resection of the prostate
(TURP) is known to be the most effective among the traditional surgical methods. Within this context, TURP has
become the standard treatment option, and it is regarded as an
effective tool for the removal of obstructive prostatic tissue.4
However, not all patients demonstrate successful resolution of these symptoms after the prostate intervention. The
morbidity of TURP is more or less inevitable in the clinical
setting, and most patients complain of voiding and storage
symptoms, hematuria, painful urination, and incontinence,
leading to a negative impact on health-related QoL within
the first 4–6 weeks after TURP.5
Some patients with persistent urinary symptoms may
benefit from medical therapy even after TURP. However,
there has been little research as to whether antimuscarinics
and α-blockers can alleviate voiding and storage symptoms
and other symptoms in the patients during the early postoperative period after TURP. Therefore, we conducted an
open-label, controlled, randomized clinical trial to evaluate
the efficacy and safety of tamsulosin hydrochloride 0.2 mg
(TAM) and combination of TAM plus solifenacin succinate 5 mg (SOL) in men who underwent TURP due to
LUTS/BPH.

Patients and methods
Study design and patients
This was a randomized, open-label, controlled study in men
who underwent TURP due to BPH/LUTS with moderate-tosevere voiding and storage symptoms. All study materials
were reviewed and approved by the Institutional Review
Board of Chonbuk National University Hospital. All patients
provided written informed consent before screening. Patients
with more than 3 months of prior treatment with TAM or
administration of antimuscarinics or 5-alpha-reductase
inhibitors were eligible for inclusion in this study.
The inclusion criteria at baseline were total International
Prostate Symptom Score (IPSS) $8, maximum urinary flow
rate (Qmax) #15 mL/s, voided volume $125 mL, and prostate
volume $30 mL and ,100 mL.
The sample size was estimated by the following
formula:
2

 α

2  z + zβ  σ 2
 2

n=

(uc − ut )2
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According to this formula, 43 patients were taken for each
group. In consideration of 20% of dropout rates, 55 patients
were taken in each group to obtain a significant value. Thus,
165 patients were taken in our study for three groups.
All the patients underwent a general and urological
standard evaluation prior to surgery, including urine analysis
and digital rectal and transrectal ultrasound (B&K 2102;
Brüel & Kjær, Nærum, Denmark) evaluation of prostate size,
and they were tested for prostate-specific antigen levels and
performed self-assessments using the total IPSS and IPSS
subscores, QoL score, Overactive Bladder Symptom Score
(OABSS) questionnaire, and short-form voiding and storage
score of International Continence Society (ICS). Additionally, all patients were older than 55 years, candidates for
TURP, and lacked any evidence of symptomatic urinary tract
infections and urinary stones.
The patients were excluded if they had a postvoid residual
volume (PVR) .150 mL, evidence of suspected prostate
cancer, a diagnosis of urinary retention, any previous surgery
of the bladder neck or prostate, and any other relevant disease
history, as determined by the investigator.

Surgical procedure
TURP was performed using a standard technique: bipolar
resectoscope (Richard Wolf, Knittlingen, Germany) and
standard bipolar wire loop. A 20 Fr Foley catheter was inserted
at the end of the procedure. The catheter was removed when
gross hematuria had resolved, 2–5 days post operation. After
the patients were able to urinate, they underwent uroflowmetry, PVR, and transrectal ultrasonography. The patients
were discharged from the hospital after the Foley catheter
was removed.

Medications
After removal of the Foley catheter, all the patients were
randomized into three groups: TURP (group 1), TURP plus
TAM (group 2), and TURP plus TAM + SOL (group 3).
Patients in group 2 and group 3 received treatment once daily
for 4 weeks as open-label treatments. The usual dose of TAM
is 0.4 mg once daily; however, in our study, we used 0.2 mg
of TAM once daily.

Efficacy assessments
The primary end point was the change in total IPSS and IPSS
storage and voiding subscores. The secondary end points were
QoL score, total OABSS questionnaire, and short-form voiding
and storage score of ICS. Additionally, mean changes in measures were evaluated at baseline and the end point of therapy
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after TURP and also at 4 weeks and 8 weeks after removal of
the Foley catheter. Micturition diary variables included volume
voided (Vvoid) per micturition. Safety parameters included
patient-reported adverse events, PVR, and Qmax.
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Statistical analysis
Statistical analyses were performed on an intention-to-treat
basis for all patients who were randomized and who completed the open-label study. Mean and proportion values
for patient demographics and baseline characteristics were
compared using one-way analysis of variance followed by
Tukey’s post hoc test.
In each step, comparisons were made by variance analysis by using the treatment group as a fixed factor to analyze
each of the secondary efficacy end points. We assessed the
mean change in total IPSS and IPSS subscores, QoL score,

OABSS total score, short-form voiding and storage score
of ICS, Qmax, Vvoid, and PVR from baseline to end point
(8 weeks) for medication treatment groups compared with
group 1. Unless otherwise stated, efficacy data are expressed
as mean ± standard error. Statistical calculations were
performed using the SPSS software (Version 21.0; IBM
Corporation, Armonk, NY, USA). P-values ,0.05 were
considered to indicate statistical significance.

Results
Patients and baseline characteristics
Of the 169 men with LUTS who were screened, 151 were
randomized to treatment (group 1, n=52; group 2, n=48; and
group 3, n=51). In total, 37 men (31.8%) in group 1, 37 men
(31.8%) in group 2, and 42 men (36.2%) in group 3 completed
the study (Figure 1).
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Figure 1 Consort study flow diagram.
Abbreviations: IPSS, International Prostate Symptom Score; TURP, transurethral resection of the prostate; TAM, tamsulosin hydrochloride 0.2 mg; SOL, solifenacin
succinate 5 mg; wk, week.
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There were no significant differences in baseline
characteristics among the three groups (Table 1). The majority of men were older than 65 years. In all treatment groups, at
baseline, the range of the total IPSS was 16.35–17.58 and the
range of the Vvoid per micturition was 152.14–162.17 mL
(Table 1).

Efficacy

Primary efficacy end point
All groups showed significant decrement in total IPSS and
IPSS storage and voiding subscores at all points after TURP.
However, there was no statistical significance between the
groups in total IPSS and IPSS storage and voiding subscores
from baseline to discharge day, week 1, and week 4. Also,
with respect to total IPSS, no significant improvement was
achieved from baseline to the end of treatment in group 2
compared with group 1 (P=0.73; Table 2). Decrement in
total IPSS from baseline to the end of treatment was smaller
in group 3, with no significant difference between groups 3
and 1 (P=0.69; Table 2). However, in group 2, decrement
in the IPSS storage score from baseline to the end of treatment was smaller than group 1 (P=0.02; Table 2). Also, in
group 3, decrement in the IPSS voiding score from baseline
to the end of treatment was smaller than group 1 (P=0.05;

Table 2). TURP plus TAM and TURP plus the combination
of TAM and SOL did not have significant additional benefits
for LUTS during the early recovery period after TURP.

Secondary efficacy end points
In group 2 compared with group 1, improvements as assessed
by mean changes from baseline to the end of treatment in QoL
score (P=0.08), OABSS total score (P=0.36), short-form voiding score of ICS (P=0.42), and storage score of ICS (P=0.99)
were not statistically significant. Also, in group 3 compared
with group 1, improvements as assessed by mean changes
from baseline to the end of treatment in QoL score (P=0.67),
OABSS total score (P=0.51), short-form voiding score of ICS
(P=0.47), and storage score of ICS (P=0.36) were not statistically significant. Numerical improvements were observed in
Vvoid per micturition in group 3 at all time points compared
with group 1; however, the improvements were not statistically significant (P=0.44; Table 2 and Figure 2A).

Safety
In groups 2 and 3 compared with group 1, the mean changes
in PVR from baseline to the end of treatment were significantly higher (P=0.03 and P=0.03, respectively; Table 2 and
Figure 2B). At the end of the treatment, the adjusted mean

Table 1 Demographic and other baseline characteristics
Characteristics

Group 1
(n=37)

Group 2
(n=37)

Group 3
(n=42)

P-value

Age, years
Body weight, kg
BMI, kg/m2
PSA, ng/mL
TRUS
Total prostate volume, cm3
Transition zone volume, cm3
Uroflowmetry
Qmax, mL/s
Vvoid, mL
PVR, mL
IPSS questionnaires
Total score
Storage subscore
Voiding subscore
QoL subscore
OABSS total score
ICS short form
Voiding score
Storage score

70.00±7.93
63.4±8.72
23.8±2.83
4.56±4.04

69.62±6.33
63.5±9.10
23.6±2.74
5.05±4.99

70.14±6.50
63.2±8.30
23.7±3.18
4.17±3.60

0.73
0.69
0.84
0.74

58.25±24.13
36.08±20.01

51.92±18.34
29.13±13.89

51.51±19.88
30.00±15.32

0.96
0.87

10.77±4.95
182.26±109.45
99.56±120.50

9.00±4.68
163.66±81.29
82.26±73.93

10.22±5.70
193.90±112.41
92.32±97.24

0.63
0.59
0.68

17.64±8.40
8.05±3.58
9.59±5.40
3.64±1.25
6.75±3.70

18.52±6.17
7.50±2.99
11.02±4.10
3.86±1.22
7.16±2.87

18.51±7.70
8.09±3.69
11.16±5.39
4.04±1.41
6.90±3.33

0.97
0.57
0.86
0.74
0.53

8.83±5.26
2.78±2.88

9.91±3.79
3.44±2.71

9.75±4.89
3.25±3.13

0.61
0.63

Notes: Group 1, patients who underwent TURP; group 2, patients who underwent tamsulosin hydrochloride 0.2 mg after the removal of the Foley catheter after TURP;
and group 3, patients who underwent tamsulosin hydrochloride 0.2 mg and solifenacin succinate 5 mg after the removal of the Foley catheter after TURP. Data represent
mean ± SD.
Abbreviations: BMI, body mass index; PSA, prostate-specific antigen; TRUS, transrectal ultrasonography; Qmax, maximum flow rate; Vvoid, volume voided; PVR, postvoid
residual; IPSS, International Prostate Symptom Score; QoL, quality of life; OABSS, Overactive Bladder Symptom Score; ICS, International Continence Society; TURP,
transurethral resection of the prostate; SD, standard deviation.
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Table 2 Mean change from baseline to the end of treatment
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Parameters

Group 1
(n=37)

Group 2
(n=37)

Change in efficacy assessments, adjusted mean ± SE
−6.53±1.59
−7.21±1.29
IPSS total score
−2.41±0.73
−2.26±0.90
IPSS storage score
−7.06±0.92
−7.00±1.40
IPSS voiding score
−1.40±0.25
−0.74±0.41
IPSS QoL score
0.39±0.72
−0.55±0.70
OABSS total score
−4.30±0.65
−5.04±0.62
ICS voiding score
0.43±0.50
0.23±0.33
ICS storage score
18.25±8.05
18.17±7.11
Vvoid per micturition, mL
Change in safety variable, adjusted mean ± SE
−1.5±5.99
18.67±6.65
PVR, mL
6.97±1.41
7.01±0.74
Qmax, mL/s

95% CIa

P-value

Group 3
(n=42)

95% CIa

P-value

−0.68 (−4.69, 3.33)
2.15 (0.44, 3.85)
0.06 (−2.57, 2.69)
0.67 (−0.10, 1.44)
−0.93 (−2.91, 1.04)
−0.75 (−2.51, 1.02)
−0.20 (−1.38, 0.97)
−0.08 (−21.13, 20.97)

0.73
0.02
0.96
0.08
0.36
0.42
0.75
0.99

−6.35±1.31
−2.13±0.84
−4.52±4.47
−1.56±0.31
1.04±0.66
−3.58±0.75
1.08±0.50
26.30±6.74

−0.82 (−4.85, 3.21)
1.28 (−0.06, 3.22)
2.54 (−0.05, 5.13)
−0.16 (−0.93, 0.61)
0.65 (−1.27, 2.58)
0.72 (−1.24, 2.67)
0.65 (−0.74, 2.04)
6.77 (−12.53, 28.63)

0.69
0.20
0.05
0.67
0.51
0.47
0.36
0.44

20.17 (2.63, 37.71)
0.04 (−3.08, 3.16)

0.03
0.97

19.46±7.41
7.16±1.70

20.96 (2.28, 39.64)
0.19 (−4.13, 4.51)

0.03
0.93

Notes: Group 1, patients who underwent TURP; group 2, patients who underwent tamsulosin hydrochloride 0.2 mg after the removal of the Foley catheter after TURP; and
group 3, patients who underwent tamsulosin hydrochloride 0.2 mg and solifenacin succinate 5 mg after the removal of the Foley catheter after TURP. Data represent mean ±
SD. a95% CI for the treatment of medications versus TURP. Bold values indicate P,0.05.
Abbreviations: SE, standard error; IPSS, International Prostate Symptom Score; QoL, quality of life; OABSS, Overactive Bladder Symptom Score; ICS, International
Continence Society; Vvoid, volume voided; PVR, postvoid residual; Qmax, maximum flow rate; CI, confidence interval; TURP, transurethral resection of the prostate; SD,
standard deviation.

change in PVR was 19.46 mL in group 3, 18.67 mL in
group 2, and −1.50 mL in group 1 (Table 2 and Figure 2B).
Treatment-emergent adverse events were mild to moderate,
and they occurred in 14.2%, 8.1%, and 8.1% of patients in
groups 3, 2, and 1, respectively. The most common adverse
events in the treatment group that received SOL were dry
mouth and constipation. Treatment-related dry mouth was
reported in five (11.9%) patients in the combination-therapy
group versus one (2.7%) patient in the TAM group and in
none of the patients who underwent TURP alone. Urinary
retention was only seen in one patient of group 2.

Discussion
For decades, TURP has been the gold standard therapy for
elderly men (.60 years old) with LUTS caused by benign
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prostatic enlargement and benign prostatic obstruction.6,7
During the past 20 years, various technical improvements,
such as video TURP, continuous-flow instruments, and
bipolar TURP, have substantially decreased the morbidity
associated with TURP.6 However, some postoperative complications of TURP occur in the patients, although minimally
invasive procedures may be an alternative.5 Dissatisfaction
may be attributable to an increase in the sensitivity of muscarinic receptors to acetylcholine in the smooth muscle of
the bladder as opposed to a prostatic pathology that leads to
overactive bladder after TURP surgery.2,8
Various drugs are available for men with LUTS suggestive of BPH. In 1994, Chapple and Smith9 referred to the
possibility of combination treatment with antimuscarinics
and α-blockers for LUTS. Since then, both antimuscarinics
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Figure 2 Mean change from baseline in Vvoid per micturition (A), and PVR (B) before surgery and at the 1-month and 2-month visits after surgery.
Abbreviations: Vvoid, volume voided; PVR, postvoid residual volume; TURP, transurethral resection of the prostate; TAM, tamsulosin hydrochloride 0.2 mg; SOL,
solifenacin succinate 5 mg.
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and α-blockers have been evaluated for the treatment of
voiding and storage symptoms.9–11 More recent meta-analyses
and systematic reviews have demonstrated that combination of antimuscarinics and α-blockers improved voiding
and storage symptoms in patients compared to those treated
with α-blocker monotherapy.12–16 Also, these medications are
needed in post-TURP patients who have persistent or even
worse urinary symptoms after TURP. Han et al reported ~205
(55.1%) patients who continued their LUTS/BPH medications for .3 months after TURP. Among the patients who
continued their medications after TURP, 13.7% received
α-blocker monotherapy and 12.2% received antimuscarinics.17 A theoretical basis exists for using α-blockers to
treat irritative symptoms in the absence of bladder outlet
obstruction, although antimuscarinics apparently remain the
mainstay of treatment for overactive bladder.
The present study was performed to evaluate the efficacy
and safety of combination therapy with the antimuscarinic
SOL and the α-blocker TAM in the treatment of men with
both voiding and storage symptoms of LUTS/BPH and
bothersome symptoms, such as painful urination, incontinence, and urgency, during the early period after TURP
surgery. Combination therapy did not show significant
additional benefits in total IPSS, IPSS voiding and storage
subscore, QoL score, Qmax, OABSS total score, or Vvoid per
micturition when we compared group 1 vs groups 2 and 3.
Furthermore, treatment with TAM and combination of TAM
and SOL had a potential side effect of an increase in PVR.
In our study, many patients suffered from LUTS immediately after TURP. These bothersome symptoms may have
been induced by inflammation of the prostatic urethra or
edema that occurred during TURP. The major finding of the
present study was that early initiation of LUTS medication
did not have any benefit in patients who suffered from LUTS
during the early recovery period after TURP.
One of the limitations of the study could be that it is a
single-center study. We sought to determine the efficacy of
the α-blockers or α-blockers plus anticholinergic in decreasing the LUTS that occurred within a short time period after
TURP, which could be another limitation of the study.
Further multicenter studies are needed in patients. Despite
these limitations, to the best of our knowledge, the present
study is the first reported prospective, randomized trial that
analyzed the safety and efficacy of TAM and its combination
with SOL during the early period after TURP.

Conclusion
In the present study, treatment with TAM and combination
of TAM and SOL did not have significant additional benefits
1306
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for LUTS during the early recovery period after TURP.
Moreover, treatment with TAM and combination of TAM
and SOL had a potential side effect of an increase in PVR.
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