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CHAPTER I 

 

BACKGROUND AND RATIONALE 

 

Benign prostatic hyperplasia (BPH) is a common problem in elderly men. 

Historically, almost all symptoms that reflected a micturition disorder in older men 

applied into the term Prostatism. This term unfortunately implied that the cause of the 

problem was the prostate, which was found clearly not to be the case in many instances 

in the later years. The World Health Organization sponsored consultations on BPH and 

has recommended changes to the terminology related to urinary symptoms and the 

prostate in elderly men. The term LUTS (Lower Urinary Tract Symptoms) was introduced 

and has been adopted as the proper terminology to apply to any patient, regardless of 

age or sex, with urinary symptoms but without implying the underlying problem. LUTS 

were divided into “irritative” or “storage/filling” symptoms, which consist of urinary 

urgency, urge incontinence, frequency and nocturia. Another entity was “obstructive 

symptoms” or “emptying/voiding” symptoms which are hesitancy, poor stream, 

intermittency or dribbling, etc.  

 BPH is mostly a quality of life issue. We uncommonly see complication related to 

BPH at the present time except acute urinary retention. Pharmaceutical treatment is the 

first choice in the significant, troublesome symptoms. The two commonly used classes 

of drugs are alpha-blocker and 5AR inhibitors. Both are aimed at relieving the condition 

of bladder outlet obstruction. However detrusor overactivity is quite common in the 

patients with BPH and related to the symptoms of overactive bladder (frequency, 

urgency and nocturia) 

 Anticholinergic drugs are widely used in treatment of overactive bladder, 

especially in women. In this study, we prospectively evaluated the effectiveness and 

safety of combined therapy with alpha1-Antagonist (Tamsulosin) plus a new 

anticholinergic (Solifonacin) in a select patients with symptoms of BPH 

 

 

 



LITERATURE REVIEW 

 

It is know that BPH is very common in elderly men, but many do not understand 

is that Benign Prostate Hyperplasia (BPH) is not a medical problem it self, it is a 

histological diagnosis, which can be the medical problem related to micturition 

 The incidence of BPH increases with age, there is clinically evidence in 50% of 

the male population by age 50 years, and in 80% by age 80 years[1, 2]. The excessive 

cell proliferation associated with BPH causes the condition know as Benign Prostate 

enlargement (BPE), which is not necessary to be a problem but may cause narrowing of 

the urethral lumen BPH also can lead to Bladder outlet obstruction (BOO) and BOO in 

the elderly male is almost always secondary to BPH Moderate to severe Lower urinary 

tract symptoms (LUTS) are described to occur in 18% , 29%, 40% and 56% of men in 

their 40s, 50s, 60s and 70s respectively [1]. The term Benign Prostate Obstruction(BPO) 

actually refers to BOO that occurs concurrently with BPE [3]. 

 While there is significant overlap in the prevalence of LUTS, BPH and BOO, any 

of these condition can exist without the others.  BOO is uncommonly seen from urethral 

structure, bladder neck contracture, bladder neck dysfunction, and striated sphincter 

dyssynergia. 

 LUTS that may be related to BPO include urgency, frequency, Nocturia and 

possibly urge urinary incontinence during the storage stage of micturition. Emptying 

symptoms associated with BPO can include straining to void, weak urinary stream, 

feeling of incomplete emptying and a perceived need for repeat voiding.  With any of 

these symptoms, the patient should be considered for pharmacological or surgical 

treatment only if he has significant or troublesome LUTS associated with BPO, of if the 

situation has created a risk for lower or upper urinary tract dysfunction. It has been 

reported that a mean rate of 13.6% of patients presenting for surgical treatment of BPO 

have upper tract deterioration and azotemia [4]. Potential complications of BPO can 

include urinary retention, renal impairment, urinary tract infection, gross hematuria, 

bladder stone, bladder decompensation and overflow incontinence as a result of 

retention [5].  
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 Detrusor overactivity (DO) or involuntary bladder Contractions occurs in 

approximately 50% of men with documented BPO [6]. The pathophysiology of this 

association is uncertain, but the overactivity disappears in approximately 70% after 

outlet reduction [7]. 

 There are 2 mechanisms by which the prostate can cause bladder obstruction.  

First is by the narrowing of the urethral lumen due to the BPE.  This is described as the 

static component of bladder destruction, because it remains constant related to size.  

The dynamic component consists of Prostatic smooth muscle tone, which is mediated 

by the noradrenergic effect on alpha-adrenergic receptors [8]. Smooth muscle tone is 

found in the prostate stroma (which contains smooth muscle and connective tissue), 

prostatic capsule and urethra. It is mediated by alpha1-adrenergic receptors. Prostatic 

smooth muscle tone can be increased by such agents as systemic decongestants 

containing an alpha-adrenergic agonist which increased tone and may precipitate 

increased symptoms of BPO, urinary retention or decreased flow rate. Smooth muscle 

tone can be decreased with alpha-adrenergic antagonists (also known as alpha-

blockers). This is the basis of one type of pharmacological treatment of LUTS secondary 

to BOO. Commonly prescribed agents include terazosin, doxazosin, tamsulosin and 

alfuzosin. 

 Medical treatment of LUTS related to BPO is now considered the initial choice 

and alpha-adrenergic antagonists remain the most widely used pharmacological agent. 

However, most of the therapeutic advances are directed towards relief of bladder 

outflow resistance. In fact, the most bothersome symptoms of BOO are those associated 

with storage symptoms of DO (or overactive bladder (OAB)), although voiding 

symptoms are more prevalent [9] Thus, treating these bothersome symptoms is an 

important goal for the management of co-morbid symptomatic DO and BOO. 

 It has been previously suggested that the addition of an anticholinergics to BPH 

therapy would lead to urinary retention. It is now believed that this is not the case unless 

the patients are already very close to being in retention. 

 Abrams et al found that 2 mg tolterodine twice daily did not significantly affect 

maximum flow rate, detrusor pressure or Post-voided residue urine (PVR) in men with 

urodynamically proven BOO, OAB, and PVR less than 40% maximum cystometric 



 4

capacity [10]. The study population was not receiving concomitant alpha-adrenergic 

antagonists or 5AR inhibitors. 

 Athanasopoulos et al [11] evaluated the addition of 2 mg tolterodine twice daily 

to 0.4 mg tamsulosin daily and found the combination therapy to significantly improve 

QOL in patients with OAB and BOO, compared to patients treated with tamsulosin 

monotherapy (p=0.0003). No patients experienced acute urinary retention, and 

tolterodine did not affect urine flow or PVR. Based on these studies, it is considered safe 

to offer antimuscarinic therapy to those patients on alpha-adrenergic antagonists with or 

without 5AR inhibitors who are still experiencing troublesome symptoms of OAB. It 

should be noted, however, that patients with significant PVR (more than 350ml) should 

not receive this therapy because there is potential for increased risk of infection, further 

bladder decompensation or renal insufficiency. 

 Lee et al [12] evaluated the combination of doxazosin GITS (alpha-adrenergic 

antagonists) and propiverine hydrochloride in BPO with OAB patients. They found 

improvement rates with regard to urinary frequency (23.5% vs 14.3%, p=0.004), 

average micturition volume (32.3% vs 19.2% p=0.004). Patient satisfaction rates were 

found to be significantly higher in combination group (p=0.002). However, post-void 

residual urine and overall adverse event rates were also higher in combination therapy. 

 Kaplan SA et al [13] conducted the first randomized, double-blind, placebo-

controlled trial to evaluate the efficacy of combination of tolterodine (anti-muscarinic 

drug) and tamsulosin (alpha-adrenergic antagonists). They found that in the combined 

group (n=172) showed benefit by week 12 compared with 132 patients receiving 

placebo and tamsulosin. Patients receiving tolterodine ER plus tamsulosin experienced 

significant reductions in urgency incontinence, urgency episodes and nocturia 

compared to patients receiving tamsulosin plus placebo. 

 Solifenacin is a new bladder-selective, muscarinic (M1 and M3) receptor 

antagonist. In animal studies, the selectivity of solifenacin for the bladder over the 

salivary glands was greater than that of tolterodine, oxybutynin, darifenacin or atropine 

[14-16]. In large, 12- week, randomized, double-blind, multi-centre clinical trials, 

solifenacin 5 and 10 mg once daily improved symptoms of OAB and increased 

functional bladder capacity to a significantly greater extent than placebo [17-19]. In the 
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STAR study, solifenacin 5 or 10 mg once daily was non-inferior to tolterodine extended 

release (ER) 4 mg daily for improving urinary frequency and had significantly greater 

efficacy than tolterodine ER for improving other symptoms of OAB (episode of urgency, 

incontinence and urge incontinence) and increasing functional bladder capacity [19]. 

 Regarding the physiology of alpha-adrenergic receptors at bladder outlet and 

muscarinic receptors at detrusor muscle, the combined use of adrenergic antagonists 

and anticholinergic medications to treat voiding symptoms would potentially be more 

beneficial than either alone, especially effective in certain patient population. However, 

there were only 2 open-labeled randomized controlled studies that showed improvement 

of LUTS in selected patients who had OAB related to BPH. In this study, we 

prospectively evaluate the efficacy and safety of combined therapy with an alpha1-

adrenergic antagonist(tamsulosin) plus a new anticholinergic(solifenacin) in a select 

group of patients with OAB related to BPH. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER II 

 

RESEARCH METHODOLOGY 
 

2.1 Research Questions 

 3.1.1 Primary research question 

Do men with OAB related to BPH who received tamsulosin and 

solifenacin for 4 weeks have at least 2.0 difference in mean change of irritative 

symptom scores compared with tamsulosin alone? 

 3.1.2 Secondary research question 

1. Do men with OAB related to BPH who received tamsulosin and 

solifenacin for 4 weeks have any change of Overactive Bladder Screener scores 

and overall satisfaction scores compared with tamsulosin alone? 

2. Do men with OAB related to BPH who received tamsulosin and 

solifenacin for 4 weeks have any difference in mean change of urinary flow rate 

and post-voided residue urine compared with tamsulosin alone? 

3. Do men with OAB related to BPH who received tamsulosin and 

solifenacin for 4 weeks have any difference in adverse events compared with 

tamsulosin alone? 

 

2.2 Research Objectives 

3.2.1 To compare the efficacy of tamsulosin plus solifenacin and 

tamsulosin alone in men with OAB related to BPH 

3.2.2 To compare urinary flow rate and post-voided residue urine 

between patients who received tamsulosin plus solifenacin and tamsulosin 

alone. 

3.2.3 To compare adverse events between patients who received 

tamsulosin plus solifenacin and tamsulosin alone. 

 

2.3 Research hypothesis 

There are differences in change of irritative symptom scores between men with 

OAB related to BPH who received tamsulosin and solifenacin for 4 weeks. 
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2.4 Statistical hypothesis 

 Null Hypothesis 

There are no significant differences in mean change of irritative symptom 

scores between men with OAB related to BPH who received tamsulosin 

and solifenacin for 4 weeks. 

 Alternative hypothesis 

There are significant differences in mean change of irritative symptom 

scores between men with OAB related to BPH who received tamsulosin 

and solifenacin for 4 weeks. 

 

2.5 Keywords  

prostate, prostatic hyperplasia, cholinergic antagonists, adrenergic alpha-

antagonists, overactive bladder 

 

2.6 Operation definition 

 OAB is a condition that results from sudden, involuntary contraction of the 

muscle in the wall of the urinary bladder. OAB causes a sudden and unstoppable need 

to urinated (urgency) with or without urge incontinence, including frequent urination 

(more than 8 times in 24 hours) and nocturia (waking to go to toilet more than once at 

night) 

 Men with OAB related to BPH are defined as ones who have OAB secondary 

from BPH. 

International Prostate Symptom Score (IPSS) is adopted from AUA symptom 

score. It has 7 questions to evaluate the severity of lower urinary tract symptoms plus 

one question to evaluate the general quality of life. 

Irritative symptom scores are sum score of question number 2, 4 and 7from IPSS 

which is the sub-score to evaluate the severity of storage symptoms of patients with 

BPH. 

  

2.7 Research design 

 Randomized double-blinded placebo controlled trial 
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2.8 Research methodology 

 Population and sample 

  Target population 

   Men with OAB related to BPH 

  Sample population 

Male patients who were in eligible criteria recruited from 

urological outpatient department at King Chulalongkorn Memorial 

Hospital.  

  

Inclusion criteria 

� Elderly male patients who had lower urinary tract symptoms and 

were clinically diagnosed to be benign prostate hyperplasia from 

history and physical examination by urologists 

� Any eligible patient who received any alpha-adrenergic blocking 

agent or anti-muscarinic agent needed to stop this/these 

medication for 3 weeks (wash-out period)  

� total IPSS scores more than 7 

� Age more than 50 years 

� Irritative symptom scores more than 3 

� Written informed consent had been obtained. 

 

Exclusion criteria 

� Maximum urinary flow less than 8 ml/sec 

� Significant post-void residual volume (PVR more than 200ml) 

� Serum PSA more than 4 ng/dl or Abnormal prostate finding from 

digital rectal examination that required prostate biopsy. 

� Abnormal urinalysis (microscopic hematuria or pyuria) 

� Patient with a neurological cause for abnormal detrusor activity. 

� Diabetic neuropathy 

� History of postural hypotension or syncope 

� Evidence of a symptomatic urinary tract infection, chronic 

inflammation such as bladder stones, previous pelvic radiation 
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therapy or previous or current malignant disease of the pelvic 

organs 

� Uncontrolled narrow angle glaucoma, urinary or gastric retention 

or any other medical condition which in the opinion of the 

investigator makes the use of anticholinergics contra-indicated 

� Known hypersensitivity to alpha-adrenergic antagonists or 

anticholinergics 

 

Sample size calculation 

 The primary outcome of the study was mean change of irritative 

symptom scores from IPSS. And therefore the null and alternative hypotheses were as 

follows: 

 

H0 = μ1- μ2 < 2 

  Ha = μ1- μ2 � 2 

 

� μ1 = Mean of irritative symptom scores in patients received tamsulosin plus 

placebo at 4 weeks. 

� μ2 = Mean of irritative symptom scores in patients received tamsulosin plus 

solifenacin at 4 weeks. 

Sample size estimation is based on Analysis of Covariance (ANCOVA) 

according to the following formula. 

 

 
 

Where �=0.05 (two-tailed), �=0.2  (Z0.025 =1.96, Z0..2 =0.84)  

 μ1 = 8, μ2 = 6, r = 0.5 

 

μ1 μ2 SD1 SD2 n/group Compare μ1 and 

μ2 estimate 2 

points difference 

8 6 3.0 3.0 27 
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For the estimation of 10% dropouts, the estimated sample size in each should be 

30 cases.  

 

Randomization and allocation concealment 

The patients who meet the eligible criteria would be randomized in an 

1:1 ratio to on of two treatment groups 

  Tamsulosin and placebo group  

Tamsulosin and solifenacin group 

The randomization list would be computer-generated random sequence. 

The allocation would be concealed and blinded to urologist, patients and 

all other personnel involved in this study.  

Intervention 

 This would be a study to compare two treatments. The study would be 

conducted during 6 weeks period. 

 Four visits were planned: 

 D0 (an inclusion visit): All patients received tamsulosin (0.2mg) once 

daily at night. 

 D14: Patients were randomized to receive either tamsulosin (0.2mg) and 

placebo or tamsulosin (0.2mg) and solifenacin (5mg). Study medications were 

packaged in a concealed card to maintain blinding. 

 D28: Intermediate visit 

 D4: End-point visit 

Practical conduct of the study  

Day 0 (D0): Inclusion visit 

� Patients were asked to give their written consent to participate in the study 

after having received an explanation of the protocol. 

� Collection of demographic data, disease history (onset of LUTS, previous 

and concomitant LUTS treatments), associated diseases, relevant 

concomitant medications, Measurement of blood pressure and heart rate, 

body weight, digital rectal examination, UA, serum PSA, serum creatinine, 
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Assessment of urinary symptoms by patient (IPSS and OAB screener 

questionnaire),  uroflowmetry and PVR 

� Verification of inclusion and exclusion criteria 

� The patients were prescribed tamsulosin (0.2mg) once at night. 

Day 14 (D14): Treatment visit 

� Patients were randomized to receive either tamsulosin (0.2mg) and 

placebo or tamsulosin (0.2mg) and solifenacin (5mg). 

� Measurement of blood pressure and heart rate, Assessment of urinary 

symptoms by patient (IPSS and OAB screener questionnaire), 

uroflowmetry and PVR 

Day 28 (D28): Intermediate visit 

� This visit took place 14 days(±3days) after the inclusion visit  

� Measurement of blood pressure and heart rate, collection of any report 

of adverse events, assessment of patient compliance 

� The patients were prescribed the study medication for 14 days 

Day 42 (D42): Final visit 

� Measurement of blood pressure and heart rate, Assessment of urinary 

symptoms by patient (IPSS and OAB screener questionnaire), 

uroflowmetry and PVR, Overall satisfaction questionnaire 

� collection of any report of adverse events, assessment of patient 

compliance 
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Table 1 : Study schedule 

 Day0 Day14 Day28 Day42 

Informed consent X    

Demographics X    

Disease history X    

Medical history, associated diseases & 

medication 

X    

Physical Examination (including DRE) X    

Vital signs (BP, Heart rate) X X X X 

UA, serum PSA, serum creatinine X    

IPSS & OAB screener X X  X 

Adverse events  X X X 

Uroflowmetry & PVR X X  X 

Overall satisfaction questionnaire    X 

 

Adverse events (AE) were defined as any unfavorable or unintended sign, 

symptom or disease temporally associated with the use of this medicine, whether or not 

considered related to this medicine. 

As soon as a serious adverse event was observed, at anytime during the study, 

the doctor informed ethic committee immediately or within 24 hours. 

 

Serious adverse events (SAE) were defined as any untoward medical 

occurrence that any dose: 

� Results in death 

� Requires in-patient hospitalization or leads to prolongation of 

hospitalization 

� Results in persistent or significant disability/ incapacity 

� Is life threatening 

� Requires intervention to prevent permanent impairment or damage. 
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Drop-out: The patients might drop out of the study if they decided to do so, at 

any time and irrespective of the reason, or this might be the doctor decision. All the 

drop-outs were recorded and given the reason. For patients lost to follow up, the case 

record form was filled in up to the last visit performed. The doctor would make every 

effort to discover the reason why the patient failed to attend the visit and to determine 

state of health. 

 

Compliance: the doctor asked at each visit for the treatment was taken on a 

regular basis and the remaining of the drugs was counted. 

 

 
Figure 1: Flow of the study 

 

Outcome assessment 

 Patient population 

The primary population was defined as all patients who were 

randomized and took at least 1 dose of double-blinded study medication 

after randomization. 
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  Primary efficacy variable 

The primary efficacy variable was improvement in irritative 

symptom scores from IPSS and OAB screener scores after 4 weeks of 

treatment. The primary comparison was the mean change of irritative 

symptoms score between 2 groups. The more negative mean change 

was the more efficacious. 

The secondary variable was any change in maximum flow rate 

and PVR. The mean change of both variables showed safety of 

combination treatment group compare to tamsulosin and placebo group. 

The more negative mean change of urinary flow rate or the more positive 

mean change of PVR would be the adverse events from solifenacin.  

2.9 Data collection 

 Desmographic data, baseline characteristics 

  Age(year), weight(kg), UA, PSA, Cr, IPSS, maximum urinary flow rate 

(ml/sec), PVR(ml) 

 Outcome 

  Irritative symptom scores from IPSS 

  OAB screener questionnaire 

  maximum urinary flow rate (ml/sec) and PVR(ml) 

  Adverse events 

   

2.10 Data analysis 

 All data was analyzed as intention-to-treat basis composed with all included 

patients who had at least one study drug intake after randomization. Missing data would 

be checked in the data management report. The decision to replace a missing item for 

the calculation would be taken prior to the end of the study. The demographic and 

baseline quantitative data were presented as mean, standard deviation, min, max. For 

the descriptive statistics used for the qualitative data (adverse events) were n and 

percentages. 

 For the primary efficacy endpoint of mean change of irritative symptom scores 

and OAB screener scores, analyses of co-variance (ANCOVA) or Mann-Whitney U test 
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of difference would be used, based on whether there were assumption about parameter 

or not, to compare with the two treatment groups.  

 The endpoint of mean change of urinary flow rate and PVR, ANCOVA or t-test of 

mean difference would be used. 

 Regarding adverse events, Chi-square test or Fisher’s exact test was used to 

analysis. 

 All statistical analysis would be calculated using SPSS/PC version 11.5. A two 

sided significant level of 0.05 was used for all analysis. 

 

Table 2 : statistical analysis in each type of data 

 

Type of data Scale Statistical analysis 

� Irritaive symptom 

score/IPSS 

� OAB screener 

scores 

� Bladder sensation 

      scale 

Continuous 

 

Continuous 

 

Ordinal  

ANCOVA 

or Mann-Whitney U test of difference 

ANCOVA 

or Mann-Whitney U test of difference 

Chi-square test or  

Fisher’s exact test 

Maximum flow rate Continuous ANCOVA,  

or Mann-Whitney U test of difference 

Post-void residue urine Continuous ANCOVA 

or Mann-Whitney U test of difference 

Adverse drug events 

� Constipation 

� Dryness 

� Blurred vision 

� Dizziness 

� other 

 

Ordinal 

Ordinal 

Ordinal 

Ordinal 

Ordinal 

 

Chi-square test or Fisher’s exact test 
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2.11 Ethical consideration 

 The researcher submitted the documents required by the regulations according 

to Ethics Committee and obtained their opinion in writing. Patients were not included 

until the approval of the Ethics Committee had been received. During the trial, any 

amendments or modifications to the protocol should be sent to the Ethics Committee. It 

should also be informed of any event likely to affect the safety of patients or compromise 

the continuation of the trial. 

 The trial conducted in accordance with ICH guidelines for Good Clinical 

Practice. All eligible patients received detail of the study protocol and research 

assistants would explain the protocol thoroughly to the patients. All patients had to be 

given written informed consent before enrollment. The patient’s right to confidentiality 

was maintained during data collection and processing. 

 Tamsulosin was registered by Thai FDA to be used for the indication of LUTS in 

men suggestive of BPO. Solifenacin was also registered by Thai FDA to be used for the 

indication of OAB both men and women. If the trial medication fails to improve patient 

symptoms, alpha-adrenergic antagonists would be used alone. If the trial medication 

was beneficial, it would be the treatment of these patients. We used placebo with 

tamsulosin to compare with combination treatment because there might be some 

placebo effects in the treatments and they did no harm in the treatment because only 

alpha-adrenergic antagonist alone was still a treatment of choice at the present time. 

 

2.12 Limitation 

 The subjects in this study did not represent all men with symptoms of OAB from 

BPH because we used the combination treatment in mild to moderate LUTS to prevent 

any possible adverse events. 

 The primary outcome of this study should also involve in quality of life 

assessment because it would reflect the real benefit to the patients. However, at the 

present time, there was no disease-specific QOL in this group of patients. 
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2.13 Implication 

 The results obtained from this study would be on of the information in the 

treatments of overactive bladder symptoms related to BPH in clinical urologic practice. 

 

2.14 Obstacle 

 Budget might be the problem of this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



CHAPTER III 

 

Results 
 

3.1 Basic characteristics of patients and baseline data 

 Sixty patients were included in the study between July 2007 and February 2008. 

Five patients were excluded from the study before randomization because of high serum 

prostatic specific antigen (4 cases) and poor compliance (1 case). Fifty five patients 

were received randomization allocation into placebo (tamsulosin and placebo) group 

(27 patients) and treatment (tamsulosin and solifenacin) group (28 patients). All patients 

completed study. Demographic and baseline clinical characteristics are summarized in 

Table 3 and Table 4. 

 Mean age were 68.7 yr-old and 64.6 yr-old in control and treatment group 

respectively. The most common presented symptom was urinary frequency and the 

second most common symptom was urgency. Most patients had duration of symptoms 

more than one year. Maximum flow rate at baseline was 17.32(9.7) ml/s and postvoid 

residual volume was 52.8(50.4) ml. 

 Median (range) of irritative symptom score which was primary end point was 

7(3-13)and 8(4-15) in control and treatment group respectively. Baseline OAB screener 

score and bladder sensation scale were showed in Table 4. Both groups had the same 

median and range of Quality of life score from IPSS questionnaire (median=5, range=2-

6). 
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Table 3 : Demographic data and baseline characteristics   

 

 Mean (SD) or Number 

 

Tamsulosin 

& Placebo 

(n=27) 

Tamsulosin 

& Solifenacin 

(n=28) 

Both 

(n=55) 

Age (Yr) 68.7(8.1) 64.6 (7.9) 66.6(8.2) 

Systolic BP (mmHg) 139.8 (16.4) 136.5(18.2) 138.1(17.3) 

Chief complaint    

Incomplete emptying 1 2 3 

Urgency 7 9 16 

Poor stream 0 1 1 

Nocturia 7 5 12 

Frequency 10 11 21 

Straining 2 0 2 

Duration of symptom    

1-3 mo 3 3 6 

3-6 mo 3 2 5 

6mo-1yr 4 6 10 

>1 yr 17 17 34 

Qmax (ml/s) 18.2(8.2) 16.5(11.1) 17.32(9.7) 

PVR (ml) 46.9(49.6) 58.4(51.4) 52.8(50.4) 

 

Qmax : maximum urinary flow rate 

PVR : post-void residue urine 

IPSS : International Prostate Symptom Score 

OAB score : Overactive Bladder screener score 
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Table 4 : Baseline clinical characteristics 

 

 Median (range) 

 

Tamsulosin 

& Placebo 

(n=27) 

Tamsulosin 

& Solifenacin 

(n-28) 

 

Both 

(n=55) 

IPSS 16(7-33) 18.5(8-33) 16(7-33) 

Irritative symptom  

score 7(3-13) 8(4-15) 8(3-15) 

OAB score 21(2-35) 19(2-32) 20(2-35) 

Bladder sensasion 

 scale 3(2-5) 2(2-5) 3(2-5) 

IPSS QOL 5(2-6) 5(2-6) 5(2-6) 

 

IPSS : International Prostate Symptom Score 

OAB score : Overactive Bladder screener score 

IPSS QOL : Quality of life assessment from IPSS questionnaire 
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3.2 Primary outcome analysis 

 Treatment effectiveness for overactive bladder symptoms was assessed using 

data from IPSS questionnaire and OAB screener score. Irritative symptom score was 

derived from IPSS questionnaire by score summing only question 2, 4 and 7 which were 

the symptoms of OAB. Bladder sensation scale was created to classify the severity of 

overactive bladder symptoms, especially urinary urgency. In the primary effectiveness 

analysis, sum IPSS score and irritative symptom score of both control and treatment 

group, including OAB screener score, were not distributed in normal distribution. So I 

chose nonparametric statistic (Mann-Whitney U test) to analyze the outcome by 

comparing the difference of each score from second visit to last visit between control 

and treatment group. Compared with placebo, significant reduction for irritative 

symptom score was demonstrated in tamsulosin and solifenacin group (P=0.005). Total 

IPSS score was also reduced in treatment group than control group but there was no 

statistical significant (P=0.076). At the end of the study, Bladder Sensation scale in 

treatment group was significantly less than in control group (P=0.049). There was no 

different in OAB screener score in both groups. (Table 5). Considering 

Table 5 : effectiveness outcomes 

 Median (range) 

 Placebo Solifenacin P value 

IPSS reduction 2(-10 to 21) 4(-2 to17) 0.076 

Irritative symptom 

score reduction 1(-5 to 21) 3(-1 to 13) 0.005 

OAB screener 

score reduction 2(-11 to 15) 3(-8 to 25) 0.302 

Bladder sensation 

scale 2(2-5) 2(2-4) 0.049 

IPSS QOL 2(0-5) 1.5(0-5) 0.034 

IPSS QOL diff 0(-4-4) -1(-4-1) 0.031 

* Score before treatment minus with score after treatment 
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Figure 2 : Distribution of the reduction of IPSS scores after treatments in each       

      group. 
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Figure 3  :  Distribution of the reduction of irritative symptom score after                            

       treatment in each group. 
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Figure 4 : Reduction of the irritative symptom scores after end of treatments    
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Figure 5  : Distribution of Bladder sensation scale at the end of treatments in        

each group 
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3.3 Safety and tolerability outcome 

 All patients were well tolerated. After randomization allocation, there was no drop 

out of all patients. Both groups demonstrated slight changes in maximum urinary flow 

rate compared with baseline (second visit) (tamsulosin plus placebo, -1.49; tamsulosin 

plus solifenacin, -0.28). But there was no statistical significant between two groups 

(P=0.627). Patients treated with tamsulosin plus placebo and those treated with 

tamsulosin plus solifenacin demonstrated 5.2 and 21.61 ml reduction of post-void 

residual urine. These decreases were not statistically or clinically significant and there 

were no significant differences in the change in post-void residual volume between 2 

groups. No patient in both groups reported urinary retention or increased voiding 

difficulty during the study. 

 

Table 6 : Safety outcomes  

 

 Mean (SD) 

 Placebo Solifenacin P value 

Qmax diff (ml/s) -1.49(6.95) -0.28(10.87) 0.627 

PVR diff (ml) -5.2(48.43) -21.61(81.96) 0.37 

Qmax diff : Difference of maximum flow rate (Qmax of last visit minus with Qmax of    

        second visit)  

PVR diff : Difference of post-void residual urine (PVR of last visit minus with PVR of 

second visit)  

 

All adverse events in this study were primarily related to cholinergic blockade 

(dry,mouth, constipation, blurred vision) and adrenergic blockade (Postural 

hypotension). In tamsulosin and solifenacin group showed significantly increased in 

adverse events especially dry mouth (P=0.005) and constipation (P<0.001) compared to 

tamsulosin and placebo group as shown in Table 7. Similar trend was found with blurred 

vision in treatment group but no statistical difference was observed. Other adverse 

events were not found difference between two groups.  

 



 25

Table 7: Adverse events 

 

All adverse events Number (%) 

 

Tamsulosin & 

Placebo (n=27) 

Tamsulosin & 

Solifenacin (n=28) P value 

Dry mouth 7(25.9) 18(64.3) 0.005 

Constipation 2(7.4%) 20(71.4) <0.001 

Dizziness 12(44.4) 13(46.4) 0.549 

Indigestion 3(11.1) 7(25) 0.163 

Difficult voiding 2(7.4) 4(14.3) 0.352 

Blurred vision 5(18.5) 9(32.1) 0.198 

Postural 

hypotension 10(37) 13(46.4) 0.333 

 

 Most patients who had experience of adverse events were in mild degree and 

did not disturb with their quality of life. Even though the patients who responded in 

moderate and severe degree of adverse events, they refused to discontinue the study. 

The data of all adverse events had classified into two groups (no or mild symptom, 

moderate or severe symptom), there was no significant difference in both placebo and 

treatment group (Table 8) 
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Table 8 :  Clinical significant adverse events 

 

Adverse events Number of cases (%) 

 

Tamsulosin & Placebo 

(n=27) 

Tamsulosin & Solifenacin 

(n-28) P value 

Dry mouth    

moderate to severe  1 (3.7%) 4 (17.3%) 0.352 

Constipation    

moderate to severe  2 (7.4%) 4 (14.3%) 0.669 

Dizziness    

moderate to severe  5 (18.5%) 2 (7.1%) 0.252 

Indigestion    

moderate to severe  2 (7.4%) 1 (3.4%) 0.611 

Difficult voiding    

moderate to severe  1 (3.7%) 0 (0%) 0.491 

Blurred vision    

moderate to severe  2 (7.4%) 4 (14.3%) 0.669 

Postural 

hypotension    

moderate to severe  4 (14.8%) 1 (3.4%) 0.193 

Any adverse events    

moderate to severe 9 (33.3%) 6 (21.4%) 0.375 

 

 

 

 

 

 

 

 



CHAPTER IV 

 

Discussion 

 

 The mainstay of treatment for BPH patients is primarily to provide a rapid and 

sustained improvement in lower urinary tract symptoms (LUTS) and reduce the long 

term complications such as acute urinary retention or upper urinary tract deterioration 

[20]. LUTS can divide into storage symptoms and obstructive symptoms. Storage 

symptoms consist of urgency, urge incontinence, frequent urination and nocturia. It is 

usually accepted that storage symptoms are more bothersome and significantly impact 

the quality of life to the BPH patients as measured by appropriate questionnaires. 

Detrusor overactivity is considered an obvious cause of storage symptoms. Obstructed-

induced detrusor overactivity with irritative voiding symptoms (Storage symptoms) has 

been attributed to denervation supersensitivity because increased contractile responses 

of the bladder smooth muscle to cholinergic agonists and electrical stimulation have 

been observed [21]. 

 At the beginning of this study (August 2006), there was no other randomized, 

double-blind, placebo-controlled study to evaluate the efficacy of an antimuscarinic 

agent and an alpha-adrenergic antagonist in BPH patients bothered by LUTS including 

overactive bladder symptoms. In this study, we evaluated the combination of tamsulosin 

(alpha-adrenergic antagonist) and solifenacin (antimuscarinic agent) in BPH patients 

with OAB symptoms. The primary end point in this study was irritative symptom scores 

which was derived from IPSS questionnaire by summing only symptoms of urgency, 

frequency and nocturia. Compared with placebo group, significant reductions for 

irritative symptom score and bladder sensation scale were observed in solifenacin plus 

tamsulosin group by week 4. No significant difference in total IPSS score and OAB 

screener score were demonstrated. These results suggest that combination treatment of 

alpha-adrenergic blocker and antimuscarinic agent may have some advantages in 

elderly men who have BPH an overactive bladder. In the present study, quality of life 

score from IPSS questionnaire also demonstrated significantly better in treatment group 

than in placebo group. The finding of reduction in irrtative symptom scores may indicate 
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that the patients who received both active drugs may reduce the frequency of 

overactive bladder symptoms. Moreover, perception and quality of life of these patients 

may improved by the reduction of Bladder Sensation scale and quality of life score from 

IPSS in combined drug group. Similar trend was observed from total IPSS scores; the 

sum scores were reduced in combined group but could not demonstrate statistical 

significant difference. At the time of study, many patients were confused with some 

questions in OAB screener questionnaire; it was a possible cause that the result could 

not be evaluated properly.  

Nevertheless, it is difficult to determine how much change in patient- reported 

outcome measure. The validated overactive bladder-specific health-related QOL 

questionnaire, the Overactive Bladder questionnaire [22] is not available in Thai 

language. The QOL score from IPSS questionnaire is too rough to precisely differentiate 

the change of quality of life of these patients.  Moreover the minimally important 

difference for how patients perceive treatment benefit has not been determined. 

However, it is likely that patients reporting improvement from QOL score should 

experience advantage in their general quality of life perception. 

Kaplan SA et al [13] reported the first large-scale, randomized, double-blind, 

placebo-controlled study to investigate the efficacy of an antimuscarinic agent 

(Tolterodine ER) and alpha-adrenergic blocker (tamsulosin) at November, 2006. They 

used patient perception of treatment benefit at week 12 as primary efficacy end point 

based on the assumption that the patient provides a global response that weighs the 

risks and benefits of treatment. Eighty percent of 215 patients receiving tolterodine ER 

plus tamsulosin reported treatment benefit by week 12 compared with 60% of 214 

receiving placebo (P<0.001), 65% of 209 receiving tolterodine ER (P=0.48 vs placebo), 

or 71% of 207 receiving tamsulosin (P=0.03 vs placebo). They found that the tolterodine 

ER group (single agent) could reduce urgency urinary incontinence episodes per 24 

hours significantly, but no difference in treatment benefit and IPSS scores were 

demonstrated. Whereas in tamsulosin monotherapy group, urge incontinence and 

micturition per 24 hours were significantly reduced but overall perception of treatment 

benefit was significantly less than combination group. These findings confirm that 

antimuscaric agent can use as an additional agent for BPH patients who experience 
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overactive bladder symptoms. However we need further studies to classify who are 

really benefited from the incremental advantages of an antimuscarinic agent. 

The benefits and the risks of any treatment should be weighed before applying 

to the clinical practices. Adverse events of any antimuscarinic agent were primarily 

related to cholinergic blockade (dry mouth, constipation, blurred vision), but the most 

serious side effect from previous belief was aggravation of acute urinary retention. 

However this event may occur only in case of impending bladder decompensate from 

prolong bladder outlet obstruction, not in the usual circumstances of BPH patients. The 

low incidence of acute urinary retention was found from previous reports of men enrolled 

in 3- to 6-month studies of tolterodine ER monotherapy [23-25] or in addition to alpha-

adrenergic blockers. In this study, the patients with significant post-void residual volume 

(more than 200ml) and Maximum urinary flow rate less than 8 ml/s were excluded from 

the study and no any event of acute retention or impending retention was observed at 

the end of study. Moreover, No difference in post-void residual urine and maximum flow 

was demonstrated in both placebo and treatment groups.  

Regarding other adverse events, dry month and constipation were observed in 

treatment group more often than in control group with statistical significant difference. In 

addition to Indigestion and blurred vision, similar trends of increasing in treatment group 

were observed.  Even in the control group, the patient did not receive any 

antimuscarinic agent but the incidence of antimuscarinic-related adverse events was 

higher than expectation. This finding may explain by all patients were received the 

information of all possible adverse events at the beginning of study and asked for each 

adverse event in every visit. Considering the severity, no difference in clinically 

significant adverse events (from moderate to severe) were observed with statistical 

significant.    

In some previous studies [11, 12], invasive urodynamic studies such as 

cystometry or pressure-flow study were used to demonstrate detrusor overactivity or 

degree of bladder outlet obstruction. These guidelines were useful in research practices 

but irrelevant to most clinical practices. In this study, only uroflowmetry and residual 

urine measurement with ultrasonogram were used to monitor only the safety outcomes.  
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In the present study, alpha-adrenergic blocker was started for 2 week before 

random allocation into two groups was initiated. This strategy was carried on because of 

safety consideration by opening the bladder outlet before starting the agent to suppress 

bladder contraction. However, the appropriate guideline to administer the combined 

treatment is not determined because adequate information is still lacking. There were 

several studies demonstrated some insight into which men will respond to alpha-

adrenergic blocker monotherapy and which men may require antimuscarinic 

combination. For example, the higher baseline IPSS scores appear to be mostly driven 

by storage subscale or irritative symptom scores [26]. In addition, patients who did not 

respond to alpha-adrenergic blockers had a trend of more severe symptoms at 

baseline, including the symptoms that characterize overactive bladder. These patients 

may benefit in the combination of alpha-adrenergic blocker and antimuscarinic agent. 

However, future studies are necessary to determine the best methods to identify this 

group of candidates. 

In conclusion, the results of this study demonstrate that some men who had 

problems of LUTS from BPH especially including overactive bladder symptoms might 

respond with combined treatment of alpha-adrenergic blockers and antimuscarinic 

agents as demonstrated by statistically and clinically significant treatment benefit. 

However adverse events should be weighed in on the decision because the goal of the 

treatment is to improve the quality of life of these patients  
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APPENDIX A 
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APPENDIX B 

 

 

 

 

 

 

 

 

Case Report Form 
 

 

 

 

 

Study: A randomized controlled trial comparing the 
efficacy of the combination treatment with tamsulosin plus 
solifenacin and tamsulosin alone for overactive bladder 
related with benign prostatic hyperplasia 
 
 
Investigator………………………………….. 
Hospital……………………………………… 
Patient ID………………………. 



 38

Inclusion criteria 
� Elderly male patients who have lower urinary tract symptoms 

and are clinically diagnosed to be benign prostate hyperplasia 
from history and physical examination by urologists  

� Age more than 50 years 
� Irritative symptom scores more than 3 
� Written informed consent has been obtained. 

Exclusion criteria 
� Maximum urinary flow less than 8 ml/sec at Day 14 
� Significant post void residual volume (PVR more than 200ml) 
� Evidence of prostate cancer 
� Abnormal urinalysis  
� Patient with a neurological cause for abnormal detrusor activity. 
� Diabetic neuropathy 
� History of postural hypotension or syncope 
� Evidence of a symptomatic urinary tract infection, chronic 

inflammation such as bladder stones, previous pelvic radiation 
therapy or previous or current malignant disease of the pelvic 
organs 

� Uncontrolled narrow angle glaucoma, urinary or gastric 
retention or any other medical condition which in the opinion of 
the investigator makes the use of anticholinergics contra-
indicated 

� Known hypersensitivity to alpha-adrenergic antagonists or 
anticholinergics 
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Study schedule 
 Day0 Day14 Day28 Day42 
Informed consent X    
Demographics X    
Disease history X    
Medical history, associated diseases & 
medication 

X    

Physical Examination (including DRE) X    
Vital signs (BP, Heart rate) X X X X 
UA, serum PSA, serum creatinine X    
Prostate volume, protrusion X    
IPSS & OAB screener X X  X 
Adverse events  X X X 
Uroflowmetry & PVR X X  X 
Overall satisfaction questionnaire    X 
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First visit 

(Day 0) 

   |__|__|                         |__|__|__|__|__|__|__|__|                    |__|__|      
  Doctor No.                    Patient No.                    Patient’s initial 

Visit Date :  |__|__| /  |__|__| /  |__|__|   
                       DD            MM            YY 

Has the patient met all criteria for inclusion to the registry    �  Yes             �   No 

Please tick if completed                  �  IPSS                 �  OAB screener       �  UFM+RU  
�Prostate volume 

Blood pressure  |__|__|__| / |__|__|__| mmHg 

1. Patient : 

 1.1 Age……………years 

 1.2 Education 

  �  ��������	
� (1)  �  ������	
� (2)  �  �������	
� (3) 

  �  �������	
� (4)  �  �������������	��� (5) �  ���!# (6) �$'…………………………

    

 1.3 Income……………………………Baht 

 1.4 Marital status 

  �  *�� (1)  �  @�����! (2) �  ���� (3) �  ����� (4) �  ���!# (5) �$' 

  

 1.5 Occupation 

  �  �$��	�����\�����	�^ (1) �  `!�	��!$�
�{}�	�! (2) 

  �  ~�	 �̂��*���! (3) �  {��}	
�	� (4) 

  �  ������ �'	�^���!��� (5) �  @��$��! (6) 

  �  !�	}��! !���� !�	��	
� (7) �  ���!# (8) �$'……………………………  

     

2. Charateristics: 

 2.1 What are the chief complaint for the consultation? 

  �  Incomplete emptying                     � Urgency  � Weak stream 

  �  Nocturia   � High frequency voiding 

  �  Intermittency  � Straining 

  �  Other………………………………………………… 

 2.2 How long has the patient experienced the above symptoms? 

  � < 1 mo.      � 1-3 mo.       �3-6 mo.     �  6 mo.-1yr.       �1yr.     
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2.3 Did the patient receive any treatment previously? 

  �  No  �  Yes, please Specify 

     � Surgery…………………………….. 

� Medication & 

Dosage……………………………………………… 

 2.4 Uroflowmetry: Qmax………ml/s, TV………ml, RU………ml 

        2.5 IPSS……………score, Irritative score………………score, OAB screener 

score……………….score 

       2.6 Prostate vol…………ml., Prostate protrusion……………mm 

 

        2.7 Bladder Sensation Scale 

� 1 � No sensation of needing to pass urine but passed urine for "social reasons" 
(e.g., just before going out, unsure where next toilet is); no urgency.  

� 2 � Normal desire to pass urine; no urgency.  

� 3 � Urgency but urgency passed away before had to visit bathroom; went later 
with normal desire to pass urine.  

� 4 � Urgency but managed to get to bathroom still with urgency but did not leak 
urine.  

� 5 � Urgency and could not get to bathroom in time so leaked urine.  
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Second visit 

(Day 14) 

  |__|__|                    |__|__|__|__|__|__|__|__|                        |__|__|    
Doctor No.                  Patient No.                    Patient’s initial 

Visit Date :  |__|__| /  |__|__| /  |__|__|    Blood pressure  |__|__|__| / |__|__|__| mmHg 

                       DD            MM            YY 

1.  Has there been any adverse event since 1st visit �  yes �  No 

2.  If yes, please specify adverse events and probable cause 

  2.1         

  

  2.2         

   

3.  Allocation number    

4. Uroflowmetry: Qmax………ml/s, TV………ml, RU………ml 

 5. IPSS……………score, Irritative score………………score, OAB screener score……………….score 

 6. Bladder Sensation Scale 

� 1 � No sensation of needing to pass urine but passed urine for "social reasons" 
(e.g., just before going out, unsure where next toilet is); no urgency.  

� 2 � Normal desire to pass urine; no urgency.  

� 3 � Urgency but urgency passed away before had to visit bathroom; went later 
with normal desire to pass urine.  

� 4 � Urgency but managed to get to bathroom still with urgency but did not leak 
urine.  

� 5 � Urgency and could not get to bathroom in time so leaked urine.  
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���?�!���'%� 
 

Third visit 

(Day 18) 

 |__|__|           |__|__|__|__|__|__|__|__|           |__|__|                  |__|__|    
Doctor No.           Patient No.        Patient’s initial           Allocation 

Visit Date :  |__|__| /  |__|__| /  |__|__|    Blood pressure  |__|__|__| / |__|__|__| mmHg 

                       DD            MM            YY 

1.  Has there been any following adverse event since 2nd visit 

 

 Dry mouth  �  No  �  yes [�  mild     �  mod     �  severe] 

 Constipation  �  No  �  yes [�  mild     �  mod     �  severe] 

 Dizziness  �  No  �  yes [�  mild     �  mod     �  severe] 

 Indigestion  �  No  �  yes [�  mild     �  mod     �  severe] 

 Difficult  voiding  �  No  �  yes [�  mild     �  mod     �  severe]  

 Blurred vision  �  No  �  yes [�  mild     �  mod     �  severe] 

 Postural hypotension �  No  �  yes [�  mild     �  mod     �  severe] 

 Other   �  No  �  yes      
      
2. Number of untaken drugs: Harnal………….capsule 

          Solifenacin……………tab. 

3. Bladder Sensation Scale 

� 1 � No sensation of needing to pass urine but passed urine for "social reasons" 
(e.g., just before going out, unsure where next toilet is); no urgency.  

� 2 � Normal desire to pass urine; no urgency.  

� 3 � Urgency but urgency passed away before had to visit bathroom; went later 
with normal desire to pass urine.  

� 4 � Urgency but managed to get to bathroom still with urgency but did not leak 
urine.  

� 5 � Urgency and could not get to bathroom in time so leaked urine.  
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Fourth visit 

(Day 42) 

    |__|__|           |__|__|__|__|__|__|__|__|        |__|__|               |__|__|      
Doctor No.           Patient No.                   Patient’s initial       Allocation 

Visit Date :  |__|__| /  |__|__| /  |__|__|    Blood pressure  |__|__|__| / |__|__|__| mmHg 

                       DD            MM            YY 

1.  Has there been any following adverse event since 2nd visit 

 Dry mouth  �  No  �  yes [�  mild     �  mod     �  severe] 

 Constipation  �  No  �  yes [�  mild     �  mod     �  severe] 

 Dizziness  �  No  �  yes [�  mild     �  mod     �  severe] 

 Indigestion  �  No  �  yes [�  mild     �  mod     �  severe] 

 Difficult  voiding  �  No  �  yes [�  mild     �  mod     �  severe]  

 Blurred vision  �  No  �  yes [�  mild     �  mod     �  severe] 

 Postural hypotension �  No  �  yes [�  mild     �  mod     �  severe] 

 Other   �  No  �  yes     

   

2. Uroflowmetry: Qmax………ml/s, TV………ml, RU………ml 

 3. IPSS……………score, Irritative score………………score, OAB screener score……………….score 

4. Number of untaken drugs: Harnal………….capsule 

            Solifenacin……………tab. 

5. Bladder Sensation Scale 

� 1 � No sensation of needing to pass urine but passed urine for "social reasons" 
(e.g., just before going out, unsure where next toilet is); no urgency.  

� 2 � Normal desire to pass urine; no urgency.  

� 3 � Urgency but urgency passed away before had to visit bathroom; went later 
with normal desire to pass urine.  

� 4 � Urgency but managed to get to bathroom still with urgency but did not leak 
urine.  

� 5 � Urgency and could not get to bathroom in time so leaked urine.  
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