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CHAPTER 1

BACKGROUND AND RATIONALE

1. BACKGROUND AND RATIONALE
With the present economic crisis in Thailand and other Asian  countries, the most

cost-effective treatment should be chosen. BPH (Benign Prostatic Hyperplasia), the most
common benign neoplasm in the aging male, has a high prevalence that increases
progressively with age. In Thailand as in other countries in Asia, the prevalence of
symptomatic BPH (symptom score ≥ 8 out of 35) is 31% , 50% and 65% in the age groups
of 50 to 59,  60 to 69 and 70 to 79 years, respectively.(1) The symptoms of BPH may consist
of weak stream, frequency of urination during daytime and / or bedtime, urgency, hesitancy,
intermittency and incomplete voiding. Although this condition is rarely lifethreatening, it can
significantly impair the quality of life, disturb the patient’s day-to-day functioning and cause
discomfort and health worries. (2)

There are many modalities of treatment for BPH based on patient’s preference and
clinical need. (3)  Transurethral resection of the prostate (TUR -P)  is the most common surgical
treatment for BPH with complications such  as recurrent  acute retention, chronic retention,
recurrent urinary tract infection, vesical stone and renal failure. For symptomatic,
uncomplicated BPH, there are two alternative forms of treatment. The first one is watchful
waiting or conservative treatment which is an appropriate strategy for the majority of patients
especially for patients with mild to moderate BPH. The second one is medical treatment
which is now very popular for treatment of moderate to severe BPH patients. There are no
definite or recommended criteria or indications to select between two treatment modalities
and it is acceptable to select  either of them but we do not know which one is more effective
and in which condition.
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There are two main groups of drug,  5-alpha reductase inhibitor and alpha blocker.
Finasteride is a 5-alpha reductase inhibitor that blocks conversion of testosterone to
dihydrotestosterone and reduces the size of the prostate gland. Since its maximal effect
requires six months or more (3) and its cost is about  40 Baht per day,  it is not suitable for
study. In the alpha blocker group, there are many kinds of drug such as prazosin, terazosin,
doxazosin and alfuzosin which are available in Thailand. The maximal effect of these drugs
can be demonstrated within four weeks. There is no evidence to suggest that any one alpha
blocker is more effective than the other.(3)  Although prazosin is cheap,  it is just a short
acting alpha blocker that  has to be taken twice a day and the prevalence of orthostatic
hypotension is rather high. Therefore, we have selected doxazosin in our study, which is  a
long acting alpha blocker with a better tolerance and compliance than the  short acting one(4)

and being the cheapest one in the long acting alpha blocker group and it is in the National
Essential Drug List.
       The real effectiveness of doxazosin and its clinical significance is questionable. In
the 29 placebo controlled studies, the difference of peak flow rate of the alpha blocker
compared to placebo is 1.47 ml/sec (15.8%).(4) It means that the effect size is rather small.
The median probability of symptom improvement based on global subjective assessment in
placebo is 45% and 90% CI is 26-65%.(5) In alpha blocker treatment, the median probability
is 74% and 90% CI is 59-86%. Although the mean  improvement between placebo and
alpha blocker is quite different but the range of confidence interval are wide and
overlapping. There has not been any kind of  randomized controlled trial on BPH treatment
in Thailand and if we want to do a cost effectiveness study we need a randomized controlled
trial for effectiveness study in our situation, so we decide to conduct this study.
 We design a randomized double-blind placebo-controlled trial because there is a
considerable symptomatic improvement with placebo,(7) and we want complete blindness in
our study. At the same time, the outcome of the placebo is comparable to the outcome of
watchful waiting or conservative treatment.  The median probability in symptom improvement
of watchful waiting is 42% and 90%  CI is 31-55%.(5)
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Finally the natural history of BPH and the outcome of medical treatment is
unpredictable.  Sometimes patients feel better, sometimes they feel worse. So if we conduct
a short term study, we may demonstrate the factors which predict the outcome and can
select the most appropriate treatment.

In natural history of BPH, symptom can change from time to time and within a short
period.  So the drug which can demonstrate the maximum effect in a short period after
administration will be useful in treatment according to the nature of the disease.  It means
that the doctor can modify the course of treatment which is suitable and cost effective to
each individual.

In conclusion, an important rationale for conducting this study is to demonstrate the
real effectiveness of drug compared to watchful waiting in treatment of symptomatic
uncomplicated BPH in Thai. The result of the study will be benefit  to Thai patients in
selecting their appropriate treatment.
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CHAPTER 2

LITERATURE REVIEW

BPH  is characterized by a group of symptoms usually referred to as prostatism or
lower urinary tract symptoms. For most  patients , these  symptoms are the dominant aspect
of the disease and the motivating factor in seeking medical attention. More than 90% of all
surgical procedures performed for BPH in the United States was done for symptoms or a
combination of symptoms and other indications.(6) Of all the direct treatment outcome,
symptom improvement is of the greatest concern of the patient.
 In the past, improvement of symptom was evaluated by global subjective assessment
by either the patient or his physician. There are three categories of changes in symptom
status  “improved “  “ unchanged “  and  “ worse “ (5). About 40% of the  patients were reported
with global improvement after the placebo treatment and the same following watchful waiting
. Improvement in alpha blocker treatment was  74% and in finasteride treatment was 67%.
By this assessment we could not determine the magnitude of symptom improvement in each
individual.  In this study, we still use global subjective assessment as a main outcome
because it mostly represent the real patient,s concern.

In the present, symptom scores were reported in most of the studies. Many symptom
scores has been developed in the last 20 years such as Boyarsky system in 1976 , Madsen
and Iversen system in 1983 and AUA symptom index in 1992. The AUA symptom index is
clinically  sensible , reliable, valid and responsive. It is practical for use in clinical practice
and for inclusion in research protocols(9). The international consultation on BPH has
developed IPSS (International Prostate Symptom Score) by modification of the AUA
symptom index and adding one question of quality of life score. This  has been
recommended for worldwide use as an initial and outcome evaluation of BPH.(10)
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Some studies demonstrated the mean pretreatment and posttreatment symptom
scores. They compared them with the total score and reported as a percentage of the total
score. The difference of percentage of score in pre and post treatment is the magnitude of
effect of the treatment. By this measurement, the mean improvement in score in alpha
blocker group was 48% compared with 32% in placebo group.(5)

Most of the studies nowadays evaluate the outcome of treatment in term of symptom
score and report the improvement of symptom score in percentage of the group and
compare the difference in percentage of improvement between treatment and placebo. In
review article in 1995(4) Eri reported the weighted average improvement in overall symptom
score was 38.7% for patients receiving alpha blocker and 24.8% for those receiving placebo
with the difference being 13.9%. There is no definite criteria to determine the symptom score
improvement in each individual and we can not relate this objective treatment outcome with
the subjective feeling of the patients, so we can not determine the clinical significance of the
treatment.  In the second and third International Consultation on BPH in 1993 and 1995, the
BPH consultation committee has proposed a tentative concept and response criteria for
evaluation of efficacy,(7,8)  but it is not clear and acceptable now.

From the third international consultation on BPH, the BPH consultation committee
also highly recommended a  peak or maximum urinary flow rate (Qmax), voiding diary
(frequency volume chart), digital rectal examination, urinalysis, renal function assessment
and PSA for initial evaluation in BPH patients. (11)

Peak urinary flow rate  is an indirect treatment outcome determined in many studies.
Although it is recommended in the initial diagnostic assessment and during or after
treatment to determine response,(11) but because of the great intraindividual variability and
the volume dependency, the correlation between peak flow rate and scores on individual
questions were poor.(12)  In our study we will assess urinary flow rate as a secondary
outcome.

In review article in 1995,(4) Eri suggested that there was a dose-response relationship
for alpha  blocker. High dose increased the flow rate and decreased the symptom score but
also increased the chance of adverse effects. So  titration of the dose is recommended. He
also reported that four weeks has been proposed as the minimum duration of treatment
required to obtain full effect of alpha blocker.
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CHAPTER 3

RESEARCH METHODOLOGY

3.1 RESEARCH QUESTIONS

3.1.1 Primary research question :
Does Doxazosin have additional 25 percent of symptom improvement than placebo

in three months treatment of symptomatic uncomplicated BPH in men age ≥  50 years old ?

3.1.2 Secondary research questions :
(1) Is Doxazosin more effective than placebo in term of decreasing symptom score,

increasing quality of life and increasing peak flow rate?
(2) What are the adverse effects of Doxazosin?

3.1.3 Research objectives
 (1)  To determine the effectiveness and adverse effects of Doxazosin in short term

treatment of symptomatic uncomplicated BPH and compare these outcomes with outcomes
of placebo or watchful waiting treatment.

(2)  To determine the appropriate dose in treatment of BPH.
(3)  To determine the reliable measurement of effectiveness of treatment.

3.1.4 Hypothesis
If the percentage of symptom improvement of Doxazosin treatment    =    D,

percentage of symptom improvement of placebo treatment    =    P
Ho    : D  =    P
Ha    : D  >    P
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3.2 OPERATIONAL DEFINITIONS

(1)  Symptom improvement  :  defined as any level of improvement in global
subjective assessment.  So percentage of symptom improvement is a percentage of patient
who has symptom improvement in each group. This is a primary outcome.

(2)  Global subjective assessment : consisted of five categories ,much improved, slight
improved, unchanged, slightly worse and much worse. This assessment was done by the
patients at each visit compared to the feeling about his urination before treatment. (Appendix)

(3) IPSS  or International Prostate Symptom Score  :  is a standard questionnaire
recommended by WHO to evaluate the  symptoms of  BPH  patients. It consists of 7 questions
with 5 scores in each question. The maximum total score is 35 points.  (Appendix)

(4) Urinary flow rate  :  is an indirect outcome most commonly used objectively to
determine the efficacy of  BPH  treatment. It is measured by uroflowmeter in unit of ml./sec.
Each peak and mean flow rate is determined from a total voided volume ≥ 150 ml.

(5)  Quality of life  :  is evaluated by one question  QOL-IPSS questionnaire recommended
by WHO. It has 7 levels with score  0 - 6. (Appendix)

 (6) Adverse effects of the drug: consists of dizziness, headache, syncope, fainting,
orthostatic hypotension, fatigue and other. (Appendix)

(7) Symptomatic uncomplicated BPH : defined as a patient who has lower urinary
tract symptoms similar to BPH and has no complication of BPH such as retention of urine,
hematuria, vesical stone, urinary tract infection and renal failure. (Appendix)

(8) Individual symptom score: is a score for each symptom of IPSS such as nocturia,
frequency and hesitancy. Each symptom is evaluated by scores from 0 to 5.

(9) Intention to treat analysis :  The main outcome (Global subjective assessment)
was analysed according to the treatment assigned at the beginning.

- The patient who could not take the medicine due to adverse effect was
considered as failure of treatment.

- The patient who lost follow up at the beginning was considered as failure of
treatment.

- The patient who lost follow up after 3 weeks was considered according to the
outcome of the last visit.
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3.3 RESEARCH DESIGN
A randomized double – blind   placebo – controlled  trial

3.4 THE SAMPLE

3.4.1 Target population :
The target population was all symptomatic uncomplicated  BPH patients who fit

the eligible criteria.

3.4.2 Sample population
The sample population  was BPH patients who attended urological out-patient unit

in Siriraj hospital in 1998-2000.

3.4.3 Eligible Creteria
Inclusion Criteria  :
• Men 50 years of age and older,  ambulatory condition.
• Have voiding problem
• IPSS ≥ 8
• Peak flow rate ≤ 15 ml/sec. in a total voided volume ≥ 150 ml.
• Prostatic enlargement as determined by digital rectal examination (DRE).
• The patient has given written informed consent for participation
 Exclusion  Criteria  :
• Suspected prostate cancer due to elevation of PSA  and/or abnormal DRE.
• Complicated  BPH for which  TUR-P is indicated  (e.g., urinary retention, bladder

stones, recurrent urinary tract infection or gross hematuria and renal failure).
• Pharmacologic treatments that affect voiding function or BPH. except

discontinuation of the drugs at least one month before entering the study. (There is
no exception for finasteride treatment.)

• Previous prostate surgery,  TUR-P  or minimally invasive surgery.
• Any known causes other than  BPH  for urinary symptoms or reduction in flow

rate.  (e.g., neurogenic bladder, bladder neck contracture,  urethral stricture,
acute or chronic prostatitis, bladder malignancy)

• Hypotension  (sitting  BP.  less than  90/60)  or  orthostatic hypotension
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3.3.4 Sample size estimation
 Because the main outcome is the percentage of symptom improvement of two

independent groups, i.e.  Doxazosin group and placebo group. The formula for sample size
calculation is

 

 n/group = 2 (Z α  +  Z β )2  π ( 1 - π )
    (Pt - Pc )2

 

 π = Pt + Pc

                2
  Specify   α   -  error = 5%

β -  error = 10%
Zα = 1.96  (two -  tail)
Zβ = 1.28

Pt  (percent improvement of Doxazosin) = 0.7
Pc (percent improvement  of placebo)  = 0.45

Outcome difference = .25
n / group = 2 (1.96 + 1.28)2 x 0.575 x 0.425

   (0.25)2

                                                                                                                = 82
Dropout rate = 10%

n / group = 90    cases

3.4.5  Randomization
A computer - generated randomization schedule provided balanced blocks of patient

numbers for each treatment group. Patients were randomized in blocks of four.

3.4.6  Stratification
In order to make sure that the number of patient with different severity balanced in both

groups, before randomization the patient was stratified according to the severity of the disease.
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There were two parameters which determined the severity, IPSS and peak flow rate. They
were independent and not related to each other.

IPSS was stratified into three levels: 8-12, 13-19 and 20-35.
Peak flow rate was stratified into two levels : 12-15 and <12 ml/sec.
There was 6 strata in this study.

3.5  INTERVENTION

The first visit was a screening visit. Screening or initial evaluation consisted of adequate
medical history, IPSS, voiding diary, physical examination and digital rectal examination,
urinalysis, renal function assessment, serum PSA and uroflowmetry.

In the next visit,  if a patient fit the eligible criteria he was stratified into one of six
strata and randomly allocated  into one of the two treatment groups, doxazosin and placebo.
The drug was titrated from small dose to high dose in order to prevent the adverse effects as
recommended by the drug company.  Patients took 1 mg.placebo or 1 mg doxazosin at
bedtime on D1 to D3, 2 mg placebo or doxazosin on D4 -D10 and 4 mg placebo or
doxazosin on D11 to D21. ( D = day )

Patients returned to visit a doctor on D22 and was evaluated for efficacy.  Patients with
an adequate  response maintained at the same dose for the duration of the study. Patients
who did not respond adequately were titrated to the next dose of 8 mg doxazosin or placebo.

An adequate response is defined as having  a “much improved” in global subjective
assessment in the first or 3-week follow up visit.

How to analyse in this condition analyse by the dose that he could maintain.  If some
adverse effects such as fainting occur, the dosage should be reduced by one dose level or
the patient may discontinue the drug but must contact  the investigator.

The patients were followed up at week 3, 6, 9 and week 12. Symptoms, adverse
effects  including blood pressure in sitting position and urinary flow rate were evaluated. At
each visit, pills were counted to assess compliance.  Concurrent medication was
determined. The importance of drug compliance and concurrent medication was stressed.

The treatment period was three  months and the outcomes of the treatment was evaluated
at the end of the study.
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3.6 OUTCOME MEASUREMENT

3.6.1 Baseline data  :  consists of age in years, IPSS (total score and individual symptom
score), quality of life score, peak and mean flow rates (ml/sec), and serum PSA or
prostate specific antigen (ng/ml).  The baseline characteristics of patient in the
doxazosin and placebo groups will be reported in terms of mean and standard
deviation.

3.6.2 Outcomes  :  at the end of study,  the following outcomes will be evaluated :
Therapeutic response  :  consists of post treatment peak flow rate, IPSS and QOL
score.  The absolute change (pre - post ) and relative change (pre-post /pre) will be
calculated. Global subjective assessment will be done. The symptom improvement
which is the main outcome will be evaluated according to the operational definition.
Adverse events  :  consist of complications of BPH and adverse effects of drugs
during the treatment period.

3.7 DATA COLLECTION

A medical history, demographic data and complete physical examination is to be
completed by physician at Visit 1 or screening visit. IPSS and quality of life questionnaire
should be completed by the patient. If the patient can not do this by himself, a trained
resident or nurse will  be responsible for interviewing. Urinary flow rate was determined
using a  uroflowmeter at screening. The peak flow rate will be read manually from the
printout. All baseline data will be recorded in case record form (CRF) and transferred into
the data base in computer.

At a follow up visit, evaluation of the treatment response, adverse effects and
complications of BPH will be done and recorded in the CRF.

In the last visit, outcome evaluation will be done .  All variables will be recorded in the
CRF and computer.
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3.8 DATA ANALYSIS

An intention-to-treat analysis was used in evaluating results. The outcome of patient
who has to discontinue study treatment due to adverse effects or other problems will be
evaluated at the end of the study. For the dropout patients, the reasons for dropout and the
outcome will also be reported.

Comparability of the two treatment groups in respect to baseline and demographic
characteristics will be assessed using mean and standard deviation for age, IPSS,  QOL- score,
peak flow rate and PSA.

For outcome data of the two groups, the mean and standard deviation will be described
for post treatment IPSS, QOL- score and peak flow rate.

The primary outcome  will be determined by symptom improvement  according to the
operational definition . Comparison of the percentage of symptom improvement  of the two
groups will be computed by Chi-square test and 95% confidence interval will be reported. The
null hypothesis will be rejected if  p - value is less than 0.05.

The result of global subjective assessment in each group will be compared by using
histogram to demonstrate the trend of improvement.

The secondary outcomes will be evaluated and compared between two treatment
groups as follows  :

The absolute and relative change of pre - post treatment IPSS, QOL and peak flow
rate in each group will be calculated and described in terms of mean and standard
deviation. The difference of pre and post outcome values in each group will be compared
using paired t - test.  The difference of pre-post treatment change between two treatment
groups will be compared by using unpaired t-test.

The intermediate outcomes ( IPSS and peak flow rate ) at 3, 6 and 9 weeks will be
evaluated to determine the starting point and the progression of the effect.

The incidence of adverse effects and complications of BPH will be reported in
proportion and the difference between two groups will be calculated by the chi -square test
and reported in p - value.



13

3.9 ETHICAL CONSIDERATIONS

The problems which relate to ethical consideration in this study are the placebo
treatment and the adverse effects of Doxazosin. In symptomatic, uncomplicated BPH
patient, both conservative or watchful waiting which is similar to placebo, and medical
treatment are acceptable as treatment depending on the patient’s preference.

The adverse effects of doxazosin in our experience and literature are usually mild
and transient such as dizziness, headache and fatigue. In our study we try to prevent the
adverse effects by careful dose titration, and patients can contact the investigator or
discontinue the drug whenever he feels unwell.

In our study, the patients will be explained about the study and the drug and will be
asked to sign a consent form, and they are completely free to refuse to participate or drop
out at anytime they want without any effects on later treatment.

This study will be conducted in accordance with the ethical principles that have their
origin in the Declaration of Helsinki and that are consistent with ICH GCP. The trial will also
be conducted in compliance with the protocol that has received prior institutional review
board or ethic committee approval.

3.10 LIMITATIONS

(1) Preparation of placebo which was similar to active drug was not possible.  In this
situation we assigned a research assistant to provide the drug and counted the pill in
follow up visit.  This person did not involve  in assessment or treatment of the patient.

(2)  Answering  IPSS and QOL questionnaire was impossible for someone who could not
read.  So the research assistant who was blinded to the study performed a structured interview .

(3)  Voided volume of at least 150 ml for uroflowmetry was a problem for some
patients. So we explained and encouraged them to drink more water and postpone urination
as long as possible.
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3.11 BENEFITS OF THE STUDY

The study of the effectiveness is an important step. The result can be applied to
determine the cost effectiveness in some particular situations or  settings such as in private
hospital or in district hospital. The effectiveness of doxazosin can also be applied to other
alpha blocker drugs. The outcome of placebo group is similar to outcome of conservative
treatment or watchful waiting.

Because  not every patient will response to both treatments, doxazosin or placebo, it
would be helpful if it could be predicted in some way which patients would benefit from the
treatment.  The correlation analysis between each symptoms, total score or peak flow rate
with the outcomes should be performed.

If we know the relationship between subjective assessment and objective assessment
ie. symptom score or peak flow rate, we can set up a definite criteria to assess the treatment
outcome more appropriately.

If Doxazosin is more effective than placebo with clinically significance, but the cost is
high, we can conduct further study to find out another alpha blocker which costs less but has
the same effectiveness or to find out the more cost effective way for long term treatment of BPH.

3.12 OBSTACLES

(1)  The limitation of time and number of patients was an important obstacles.   
We had expected to recruit about 10 cases per month.  Because of unexpected job of the
researcher and the number of the patients who fit the criteria was low so the study could not
finish on schedule.

(2)  Poor compliance of the patients and cointervention of treatment was prevented or
reduced by good doctor – patient relationship and good monitoring.
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CHAPTER 4

RESULTS

4.1 DEMOGRAPHIC DATA OF THE SUBJECTS
The numbers of patients who fulfilled the eligible criteria and were recruited in the

study were 15 for Doxazosin group and 17 for the placebo group.  The demographic data of
the patients including age, IPSS, QOL-score and peak flow rate of both groups was shown in
Table 4.1  These baseline data were not statistically different (P > 0.05) between the two groups.

Table 4.1  Demographic data of Doxazosin and Placebo group in terms of mean ± 2SE (SD).

Doxazosin group
(n=15)

Placebo group
(n=17)

Age  (year) 64.1 ± 2.8 (5.2) 66.8 ± 3.0 (6.2)
IPSS  (score) 16.0 ± 2.8 (5.6) 13.7 ± 1.4 (3.0)
QOL  (score) 3.4 ± 0.6 (1.1) 3.1 ± 0.8 (1.2)
Peak flow  (ml/sec) 9.4 ± 1.4 (2.8) 9.9 ± 1.4 (2.9)

The severity of the patients in this study was determined by the IPSS score and the
peak flow rate and was divided into 6 strata.  The most common subgroup was subgroup
which IPSS was 13-19 and peak flow rate was less than 12 ml/sec.  This subgroup
contributed to 43.8% of the total subjects.  The number of patients in each strata was shown
in Table 4.2.
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Table 4.2  Number of Cases in each Strata.

Strata (IPSS, PF) Number (%)

1. (8-12, 12-15)
2. (8-12, <12)
3. (13-19, 12-15)
4. (13-19, <12)
5. (20-35, 12-15)
6. (20-35, <12)

4 (12.5)
7 (21.9)
2 (6.3)
14  (43.8)
2    (6.3)
3    (9.4)

The treatment had started at the day of randomization.  There were four follow up
visits at 3,6,9 and 12 weeks respectively.  The number of patients who came to each visit
was shown in Table 4.3.  Eighteen patients or 56.3% had completed follow up.  Four patients
lost follow up at the first 3 weeks.  In this situation, the outcome of these cases was
considered as "the same" or failure of treatment.  The number of patients who lost follow up
at 6,9,12 weeks was 1,5,4 respectively. The patients who lost follow up did not come back
again until the end of the study.  The average duration from the start of treatment to the last
visit was 8.2 weeks in Doxazosin group and 9.5 weeks in Placebo group.  Two patients in
Doxazosin group dropped out at 6 and 9 weeks due to untolerated adverse effect and the
outcome of treatment was analysed as failure of treatment.  Other two in the same group
were in the process of study at the time of analysis.

Table 4.3  The number of patients in each visit according to treatment group.

Doxazosin Gr. Placebo Gr.

Randomization 15 17
3 wks FU. 13 15
6 wks FU. 12 15
9 wks FU. 9 13
12 wks FU. 7 11
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4.2 COMPARING THE DOSAGE
The dosage of drugs given in this study was titrated from 1, 2 and 4 mg within 10

days or within the 1st follow up visit.  At the 1st follow up visit, the dosage was titrated to 8 mg.
of Doxazosin or Placebo if the patient was not much improved.  The percentage of 2, 4 and
8 mg dosage in Doxazosin group was 7.1, 21.4 and 71.4% respectively and the dosage in
placebo group was 11.8% in 4 mg and 88.2% in 8 mg.  The percentage of maximum
dosage at 8 mg was not statistically different between two groups. (P > 0.370)

4.3 COMPARING THE GLOBAL SUBJECTIVE ASSESSMENT AND SYMPTOM
IMPROVEMENT RATE

The global subjective assessment was the main outcome in this study.  It was
divided into 5 categories "much improved", "slight improved", "same", "slightly worse" and
"much worse".  The result of overall assessment in both groups at 6 weeks, 12 weeks and at the
last follow up visit of each patient according to the patients in each visit was shown in Table 4.4.

Table 4.4  Percent of patients in each category of global subjective assessment in Doxazosin
and Placebo group according to patients in each visit.

Doxazosin Placebo
I II III I II III

Symptom improvement 84.6 88.9 84.7 66.7 81.8 80.0
-  much improved 30.8 55.6 38.5 26.7 36.3 33.3
-  slight improved 53.8 33.3 46.2 40.0 45.5 46.7
Same 15.4 11.1 15.4 33.3 18.2 20.0
n 12 7 13 15 11 15

Note :   I =  6-week visit
 II = 12-week visit
III = last follow up visit
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Because of operational difinition, the symptom improvement rate was the combination
of "much improved" and "slight improved" categories.  The symptom improvement rate
(success rate) in each group was analyzed at 6 weeks, 12 weeks and at the last visit of each
patient.   The difference in success rate which was the research question was shown in
Table 4.5.  The statistical significance of  the difference between two groups was evaluated
by Fisher's Exact Test and was shown in the same table.

Table 4.5  The symptom improvement rate (Success rate) in Doxazosin group and Placebo
group, calculated by the number of patients in each visit and by intention to treat basis.

Doxazosin Placebo
Difference in
Success Rate

P-Value
(2-sided)

At 6 weeks
At 12 weeks
At last visit
Intention to treat

84.6 (12)
88.9 (7)
84.7 (13)
66.7 (15)

66.7 (15)
81.8 (11)
80.0 (15)
70.6 (17)

17.9
7.1
4.7
-3.9

0.396
1.000
0.572
0.555

Note :  Number in parenthesis was the number of patients in each visit.

4.4 COMPARING THE SECONDARY OUTCOMES
The secondary outcomes were IPSS, QOL and peak flow rate.  The result of pre and

post treatment, the absolute change of these outcomes from pre to post and P-value of
statistical analysis were shown in Table 4.6.  In the process of statistical analysis, the
distribution of data was first analyzed by Kolmogorov Smirnor test.  All the data of secondary
outcomes were normal distribution.
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Table 4.6  Mean ± 2SE of the pre, post, absolute change of IPSS, QOL and peak flow rate in
Doxazosin group and Placebo group and P-value between group and within group.

Doxazosin Placebo P-value
IPSS
-  Pre Treatment 16.0 ± 2.8 13.7 ± 3.0 0.169
-  Post Treatment 10.2 ± 3.0 10.3 ± 1.8 0.913
-  Absolute change ↓ 5.2 ± 0.8 ↓ 3.3 ± 1.8 0.251
-  P-value 0.002 0.003
QOL
-  Pre Treatment 3.4 ± 0.6 3.1 ± 0.8 0.530
-  Post Treatment 2.8 ± 0.8 2.3 ± 0.6 0.238
-  Absolute change ↓ 0.5 ± 0.4 ↓ 0.6 ± 0.8 0.863
-  P-value 0.026 0.206
Peak flow
-  Pre Treatment 9.4 ± 1.4 9.9 ± 1.4 0.628
-  Post Treatment 10.9 ± 1.8 10.6 ± 1.8 0.811
-  Absolute change ↑ 1.2 ± 1.8 ↑ 0.9 ± 1.6 0.816
-  P-value 0.228 0.272

From the Table 4.6, only the change in IPSS and QOL in pre and post treatment in
Doxazosin group and change of IPSS in Placebo group were statistically significant different.

4.5 COMPARING THE ADVERSE EFFECT
The adverse effect which probably related to the drug was dizziness, headache or

fainting.  In Doxazosin group, the incidence of this adverse effect was 28.6% but only 12.5%
in Placebo group.  The difference in adverse effect was 16.1% without statistically significance
(P=0.378).  In 4 patients who had adverse effect in Doxazosin group, one had fainting at 2
mg dose and another one had at 8 mg dose.  Both of them dropped out from the study
because of the adverse effect.  The complication of BPH during 3 months treatment in both
group was not occurred.
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4.6 COMPARING THE CORRELATION OF OUTCOMES
Table 4.7 and 4.8 showed the three outcomes of the treatment and their correlation

in Doxazosin group and Placebo group respectively.  The three outcomes were global
subjective assessment, the change of IPSS before and after treatment (dif. ipss) and the
change of peak flow rate before and after treatment (dif.pf).  The correlation of three
outcomes was the direction of the outcomes.  If the global subjective assessment was
improved, the change of IPSS was decreasing or improvement of IPSS and the change of
peak flow rate was increasing, it meant positive correlation.  If three outcomes went to the
opposite direction it meant negative correlation.  From Table 4.7, it showed 7 in 13 or 53.8%
of positive correlation of three outcomes.  In "much improved" group there was 4 in 5 or 80%
of positive correlation while there was 3 in 6 or 50% in "slight improved" group had positive
correlation.  From Table 4.8, it showed only 4 in 15 or 26.7% of positive correlation.  In "much
improved" group, there was only 1 in 5 or 20% had positive correlation and 3 in 7 or 42.9%
had positive correlation in "slight improved" group.

Table 4.7  The global subjective assessment, the absolute change of IPSS, peak flow rate
and voided volume in Doxazosin group.

dox.no treat global difipss difpf difvol correlation

1 1 DOXAZOSIN much improved -8.00 4.80 -18.00 Yes
2 3 DOXAZOSIN same -1.00 .30 27.00 No
3 5 DOXAZOSIN slight improved 2.00 -4.60 -125.00 No
4 7 DOXAZOSIN slight improved .00 - - No
5 9 DOXAZOSIN much improved -5.00 1.70 -1.00 Yes
6 11 DOXAZOSIN - - - -
7 14 DOXAZOSIN slight improved -8.00 .50 -125.00 Yes
8 15 DOXAZOSIN much improved -4.00 1.50 95.00 Yes
9 18 DOXAZOSIN much improved -7.00 8.30 97.00 Yes

10 23 DOXAZOSIN - - - -
11 26 DOXAZOSIN slight improved -2.00 .40 -103.00 Yes
12 28 DOXAZOSIN much improved -15.00 .00 20.00 No
13 31 DOXAZOSIN same -4.00 -.10 -42.00 No
14 32 DOXAZOSIN slight improved -13.00 -.90 -107.00 No
15 33 DOXAZOSIN slight improved -3.00 1.90 -30.00 Yes
Note : Minus sign in difipss means improvement of IPSS post treatment and minus sign in difpf
means decreasing of peak flow rate post treatment.
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Table 4.8  The global subjective assessment, the absolute change of IPSS, peak flow rate
and voided volume in Placebo group.

dox.no treat global difipss difpf difvol correlation

1 2 placebo Slight improved -3.00 2.30 -50.00 Yes
2 4 placebo Slight improved -2.00 -3.50 -54.00 No
3 6 placebo Slight improved -2.00 -.50 -20.00 No
4 8 placebo Much improved -9.00 -1.80 -11.00 No
5 10 placebo Same 1.00 2.80 258.00 No
6 12 placebo - - - -
7 13 placebo - - - -
8 16 placebo Slight improved -3.00 2.40 98.00 Yes
9 19 placebo Slight improved .00 5.50 81.00 No
10 20 placebo Same -2.00 -.60 -26.00 No
11 21 placebo Much improved -3.00 -2.60 15.00 No
12 22 placebo Much improved .00 1.30 -4.00 No
13 24 placebo Same -4.00 3.00 141.00 No
14 25 placebo Slight improved -2.00 -2.90 - No
15 27 placebo Much improved -12.00 -.40 154.00 No
16 29 placebo Much improved -8.00 6.30 -15.00 Yes
17 30 placebo Slight improved -1.00 1.80 153.00 Yes

Note :  Minus sign in difipss means improvement of IPSS post treatment and minus sign in
difpt means decreasing of peak flow rate post treatment.

4.7 COMPARING THE COMBINATION OF OUTCOMES
Because there was no one ideal outcome to demonstrate the effectiveness of the

treatment and in the treatment, the outcome should have positive correlation.
The combination of the outcomes which is an alternative way to evaluate the

effectiveness of the treatment was proposed after the study.  The three considered outcomes
were the global subjective assessment, the change of IPSS and the peak flow rate post
treatment.  There is no difinite or standard criteria for combination, but the direction of every
outcome in the combination should go in the same improvement direction.  We propose three
criteria or model,  they are: -
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A. The success of the treatment is the combination of (1)Global Subjective Assessment
at any level of improvement,  (2)improvement of IPSS > 3,  (3)improvement of
peak flow rate ≥ 3 ml/sec.  The magnitude of improvement of IPSS and peak flow
rate was proposed by the 3rd International Consultation on BPH.

B. The success of the treatment is the combination of three outcomes in A and the
result of these outcomes must be in the same improvement direction at any
magnitude.

C. The success of the treatment is the combination of
(1) global subjective assessment at any level of improvement
(2) Improvement of IPSS at any score (Post IPSS - Pre IPSS < 0)
(3) Improvement of peak flow rate (Post PF - Pre PF > 0)  when the voided volume

in post treatment did not increase more than 100 ml.

The result of success rate according to three criteria was shown in Table 4.9.  The
statistical method used in comparison of two treatment was Fisher's Exact Test.

Table 4.9  Success rate of Doxazosin and Placebo group according to criteria of combination
of outcomes.

Criteria of combination Doxazosin Placebo Difference in
success rate

P-value
(1-sided)

A 16.7 6.7 10.0 0.414
B 58.3 26.7 31.6 0.102
C 58.3 20.0 38.3 0.049
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CHAPTER 5

DISCUSSION

This study has turned to be a pilot study because of many obstacles but the result
gives a lot of information and this information is very useful in development of a further study
in the future.

COMPARISON OF DEMOGRAPHIC DATA
The baseline data of two treatment groups showed some differences especially in

age and IPSS, but the peak flow rate and QOL was the same.  There was no statistical
difference of the data.  The difference came from a small number of subject and a wide
range of age and IPSS compared to peak flow rate.  In the main study which the population
will be 6 times more or about 180 cases, the difference in baseline data will decrease.  The
method of stratification was also helpful in this situation.

The number of drop out or loss follow up was quite high in this study and most of
them or 10 in 14 patients had no reason.  This situation showed that the project management
and monitoring was weak.  So in a further study, the researcher should be careful in
selecting the participant and should take time to explain the process of the study.  When the
participant does not show face in the appointment visit, the researcher should take action
immediately by calling him by phone.

Although the percentage of complete follow up was only 56.3% but the average
duration of follow up was more than 8 weeks.  Because duration of treatment which can
demonstrate the maximum effect was 4 weeks, so the follow up period was long enough.
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COMPARISON OF DOSAGE
The dosage of Doxazosin or Placebo was titrated from 1 mg to 4 mg and in the first

follow up visit, the dose will increase up to 8 mg if the response was not much improved.
The dosage in Placebo group was a little bit higher than in Doxazosin which is reasonable.
But the dosage in Doxazosin group was quite high compared to clinical practice where
normal dosage is 2 or 4 mg.  This means that the doctors undertreat the patients, so the
result of this study may impact the practice in this point.

One reason that can explain the cause of high percentage in 8 mg treatment is the
design of treatment.  This study designed to increase the dose up to 8 mg. at 3-week follow
up visit if the response was not adequate.  Three weeks of treatment seem to be too short to
see the maximum effect of treatment because the patient received 4 mg dose only 10 days
while it took about 4 weeks to demonstrate the maximum effect.  In a further study, the
adequate response of treatment should be evaluated at 6-week follow up visit.  It means that
a patient will receive 4 mg treatment for at least 4 weeks which it will be long enough to
show the maximum response.

COMPARISON OF GLOBAL SUBJECTIVE ASSESSMENT
Depending on the global subjective assessment, the effectiveness of Doxazosin

compared to the Placebo was not as good as we had expected.  Although the symptom
improvement rate in Doxazosin group was high but in Placebo group the improvement rate
was high too.  The high improvement rate in Placebo group showed that the placebo effect
was higher than we thought.

The high improvement rate in Placebo group may be explained in many ways.  First
is the Thai's culture.  They try to satisfy other people especially if the patients respect the
doctors very much.  Second is the frequency of follow up visit.  In placebo group, the
improvement rate was increased in 12-week visit more than in 6-week visit.  But in Doxazosin
group, this phenomenon did not occur, so the placebo effect may not increase by the
frequency of follow up.  Third is the degree of improvement.  Slight improvement was a little
bit better than the same according to the patient's feeling.  So if the researcher regroups the
improvement or success outcome by considering "same" and "slight improved" as in the
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same group.  By this way, the improvement rate in both treatment group dropped to about
30-40% and there was no difference between two treatments.  So in the further study we
should define the effectiveness of treatment by the "much improved" group in global
subjective assessment.

In clinical practice, most of the doctors evaluate the result of medical treatment by
overall subjective assessment as in this study.  So this study showed that this method of
assessment was too sensitive and may mislead the treatment.  The doctors need more other
evidences to conclude the result and further management.

The improvement rate in each group was analysed according to the duration of
follow up ie. 6-week FU, 12-week FU and at the last FU visit of each patient.  In Doxazosin
group, the improvement rate at six weeks seems to favor this group and showed the
maximum improvement rate but evaluation at the last visit does not, this result confirms
that Doxazosin shows the maximum response within 6 weeks.  In Placebo group, the
improvement rate seems to increase according to the frequency of follow up.  This is
another kind of bias.  In a further study, the frequency of follow up should decrease or the
duration of follow up should be longer than 3 week in order to prevent this bias.

COMPARISON OF OTHER OUTCOMES
Although the magnitude of absolute change of IPSS in Doxazosin group was higher

than Placebo group but there was no statistical significance.  The reason may be due to
small sample size.  The initial IPSS which was higher in Doxazosin group than in Placebo
group may also effect the response of treatment, because the patients who had the more
severe symptoms had tendency to improve more.  So it was difficult to conclude that
Doxazosin was more effective by this outcome only.

In this study, no correlation between IPSS, global subjective assessment and peak
flow rate in some patients had been observed especially in Placebo group.  These outcomes
had a lot of variation in each individual for example, IPSS may be different from the truth due
to misunderstanding, miscommunication and poor memory.  So if the patient can record
voiding chart or voiding diary correctly, this measurement will be helpful and more reliable.
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The QOL was the same between two treatment groups because there was a little
difference between the effectiveness of these groups and the change in QOL needs a long
period of time.  So the treatment was not effect on quality of life as a whole.

The peak flow rate was an objective evidence but unfortunately, it depends on the
voided volume and the voiding situation.  In this study, I found a few patient in Placebo
group had improvement in peak flow rate due to increasing of voided volume.  So in the
further study, we should measure uroflowmetry at least two times in one visit, if it is possible,
and then the researcher can select the peak flow rate of the same voided volume for
comparison.

COMPARISON OF ADVERSE EFFECT
There were two patients in Doxazosin group who had fainting which related to the

drug.  This adverse effect impact on the result of treatment because these patients had to
drop out from the study before the maximum improvement was obtained and there were
considered as failure of treatment.

COMPARISON OF THE COMBINATION OF OUTCOMES
Because there is no ideal individual outcome for evaluation the effectiveness of

medical treatment for BPH as demonstrated in the result of this study.  The outcomes in
Doxazosin group seem to be more correlated than the outcomes in Placebo group.  So the
combination of these outcomes in the positive correlation basis may be more reliable in
evaluation of effectiveness of the treatment as demonstrated by the three models of
combination in the result chapter.

There is no standard recommendation for combination of outcomes in world
literature now.  So in a further study, the researcher should define the combination criteria
which is reliable and applicable before the study start.
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CHAPTER 6

CONCLUSION

Although the improvement rate, global subjective assessment, IPSS and peak flow
rate in Doxazosin group were a little bit higher than Placebo group but the hypothesis could not
be proved from this study.  A further study should be continued because the result may have
impact on clinical practice in at least two issues, one is about the effective dosage of
Doxazosin and another one is about the global subjective assessment of clinical response of
Doxazosin treatment.

In the further study, the effectiveness of treatment should be determined in term of
the combination of more than one outcomes and the researcher should try to develop more
objective outcome such as voiding diary and 2 to 3 times uroflowmetry in each visit.

The management of the project such as time table, research assistant and
monitoring is very important and is the key for success of the study too.
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