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AN OPEN STUDY OF THE EFFICACY, SAFETY AND TOLERABILITY
OF DOXAZOSIN IN THE SYMPTOMATIC TREATMENT OF BENIGN
'PROSTATIC HYPERPLASIA

EGYPTIAN MULTICENTER STUDY GROUP®
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ABSTRACT

A total of 333 patients, 50 years or older, were included in this 12-week, multicenter
(30 investigational sites), baseline placebo-controlled study to determine the efficacy
and safety of doxazosin, a selective o -adrenoceptor antagonist, in the treatment of
benign prostatic hyperplasia (BPH). The diagnosis was based on clinical manifesta-
tions, digital rectal examination and uroflowmetry. The treatment duration included a
2-week placebo washout phase and a 12-week active treatment phase (6 visits).
Twenty-one patients were lost to follow-up during the placebo run-in phase and 312
patients completed the study. During the active treatment phase, the starting dose
was 1 mg/day for 2 weeks that was titrated to 2 mg/day for 5 weeks. Titration was
further increased to 4 mg/day if there was no increase in the peak flow rate (Quay) >
3ml/sec and / or no reduction in the mean International Prostate Symptoms Score (I-
PSS) >30%. The blood pressure was assessed at baseline and at each subsequent
visit. At the end of the treatment phase, doxazosin showed a remarkable effect on the
efficacy parameters with 1-PSS improving from 19.55+5.27 to 9.25+3.77 (p < 0.0001).
The peak flow rate (Q.x) increased from 8.92+3.51 to 13.27+7.41 (p< 0.0001) and the
average mean flow (Q..:) rate increased from 4.56+2.53 to 6.65+5.85 (p< 0.0001).
Doxazosin caused a mean reduction in blood pressure in hypertensive patients,
(n=131) of 13.5 / 7.5-mmHg (p< 0.0001), while clinically insignificant changes were
observed in the biood pressure of normotensive patients (n=181). In those patients
the mean reduction in blood pressure was 4.2 / 2.5-mmHg (p< 0.0001). Adverse events
were experienced by 24 patients (7.69%), in form of headache, dizziness, fatigue and
somnolence, which were generally mild to moderate in intensity. Only 4 patients
(1.28%) were withdrawn due to side effects (dizziness, somnolence or fatigue). We
conclude that doxazosin, a third generation o4-adrenoceptor antagonist, is an
effective agent for the treatment of BPH and is well tolerated by the majority of
patients.
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Table 1: Patient Assessment

Assessment at Baseline Visit

Assessment at Follow-Up Visits

PSA & digital rectal examination (DRE)

Blood pressure

Uroflowmetry parameters:
* Maximum flow rate (Qmax)
* Mean flow rate (Qmean)

I-PSS symptom score

Blood pressure at each follow-up visit

Uroflowmetry parameters at weeks 2, 7 and 12:

* Maximum flow rate (Qmax)

* Mean flow rate (Qmean)

I-PSS sympom score at weeks 2, 7 and 12

INTRODUCTION

Benign prostatic hyperplasia (BPH) occurs
in 40% to 70% of men aged between 60 and
70 years. Nearly 80% of men will have BPH
within their lifetime and nearly 30% will undergo
surgery from the condition'. Increasingly, pa-
tients decide against surgery to manage their
BPH. Medical therapy offers refief of BPH
symptoms with a minimal risk to the patients.

It is histologically known that the enlarged
prostate gland is not only composed of glan-
dular epithelial tissue but also has a large
stromal component, the latter containing a pre-
ponderance of smooth muscle. The prostatic
capsule contains striated muscle that is con-
tinuous with that of the bladder external sphinc-
ter. Although the volume of the glandular tissue
may lead to the static component of obstruc-
tion, much influence on the autonomic and
somatic innervation of the smooth muscle in
the prostate may lead to so-called dynamic
constriction. It is well known that the size of the
prostate does not correlate with the degree of
the obstruction. Transurethral resection of the
prostate (TURP) is particularly effective as it
removes obstructing tissue contributing to both
the static and dynamic component’.

Controlled clinical trials have shown phen-

oxybenzamine, a nonselective as-antagonist, to
be effective in increasing the flow rate and
decreasing the frequency of micturition in pa-
tients with BPH*>*. Its use, however, is limited
by adverse reactions. These adverse events
are primarily the result of a non-selective
blockade of a,-receptors and include postural
hypotension, which is often accompanied by
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tachycardia. In addition, a non-selective
blockade may induce inhibition of ejaculation
and aspermia of the ejaculate due to impaired
smooth muscle contraction in the vas deferens
and ejaculatory duct®®.

Clear clinical advantages have been
achieved through the development of long act-
ing, third-generation, selective «y-adrenoceptor
antagonists such as doxazosin’. It offers the
advantage of a rapid onset of action in the
treatment of BPH. Significant urodynamics and
symptomatic improvement take place as early
as 1-2 weeks after initiation of treatment®.

While adverse events may occur with any
selective o4-adrenoceptor inhibitor, doxazosin
seems generally well tolerated. The prolonged
time to achieve peak plasma concentration and
the longer half-life may confer advantages in
terms of tolerability over the more rapidly ab-
sorbed and eliminated selective a,—inhibitorsg,

This multi-center study has been performed
to assess the efficacy and safety of doxazosin.
We report the results on patients with symp-
toms of outflow obstruction due to BPH who
were followed up for a period of 12 weeks.

PATIENTS AND METHODS

A total of 333 male patients aged >50 years
were enrolled in .an open non-comparative
study to evaluate the efficacy and safety of
doxazosin in the treatment of symptoms of
BPH. The study was conducted at 30 investiga-
tional sites in Egypt. Inclusion criteria in this
study required male patients aged between 50
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Table 1: Maximum Flow Rate Before and After Treatment

Maximum Flow Rate P-Value
MeantSD
Week — 2 (Visit 1) 8.81+3.0
Placebo run-in phase
Week 0 (Visit 2) 8.92+3.51 0.563
Week 2 (Visit 3) 10.374£3.95 <0.001*
Week 7 (Visit 5) 11.53+4.26 <0.0001*
Week 12 (Visit 7) 13.2717.41 <0.0001*
* = significant
Table 2: Mean Flow Rate Before and After Treatment
Mean Flow Rate P-Value
MeantSD
Week - 2 (Visit 1) 4.43+2.56
Placebo run-in phase
Week 0 (Visit 2) 4.56+2.53 0.233
Week 2 (Visit 3) 5.27+2.98 <0.001*
Week 7 (Visit 5) 5.76+3.14 <0.0001*
Week 12 (Visit 7) 6.6545.85 <0.0001*
*= significant
Table 3: I-PSS Before and After Treatment
I-PSS P-Value
MeantSD
Week — 2 (Visit 1) 19.9915.37
Placebo run-in phase
Week 0 (Visit 2) 19.5515.27 <0.001*
Week 2 (Visit 3) 14.761+4.84 <0.0001*
Week 7 (Visit 5) 12.12.14.57 <0.0001*
9.25+3.77 <0.0001*

Week 12 (Visit 7)

*= significant
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Table 5: Adverse Events Reported During the Study*
(24 Patients or 7.69%)

Adverse Events Percent
Headache 4.5%
Dizziness 1.3%
Fatigue 3.2%
Somnolence 1.3%

*= more than one adverse event in one patient

and 80 years of whom informed consent was
obtained before participating in the study, a
daytime frequency > 8 times, nocturia > 2
times/night, 1-PSS > 12 and a peak flow rate >
5 ml/sec and < 12 ml/ sec in a total voided
volume > 150 mi/sec. Patients were excluded
from the study if they had been subjected to

prostate surgery or any urological surgical’

intervention within the previous 6 months, if
their urinary symptoms and / or the reduction in
the urinary flow rate were caused by other
diseases than BPH, if they were suffering from
acute urinary retention, gross haematuria,
bladder stones, recurrent urinary tract infection
and / or a large bladder diverticuium, or if the
serum prostate specific antigen (PSA) was >
10 ng/ml and prostate cancer was not ruled out
by biopsy. Exclusion criteria aiso included
clinically significant hepatic or renal dysfunc-
tion, cardiovascular disorder, hypotension (BP
< 95/60 mmHg), a cardiovascular stroke within
the past 6 months or hypersensitivity to alpha-
adrenergic blocking agents.

The study protocol called for a phase |
during which a placebo was administered for
two weeks. Any alpha-blockers, cholinergic or
anticholinergic drugs were discontinued. The
dose of any concomitant diuretic and / or beta-
blocker was kept unchanged during the study.
A baseline assessment of BPH variables was
made at screening and throughout the study.

Phase Il included a 12-week active medica-
tion period. Patients received the medication at
8.00 a.m. each day. They began therapy with 1
mg doxazosin once daily for two weeks (weeks
1 & 2). The dose was then increased to 2 mg/
day for another 5 weeks (weeks 3 - 7).
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If by the end of week 7 the reduction in
symptoms score was less than 30% and / or
the increase in urinary flow rate was iess than
3 mlisec, the dose was titrated up to 4 mg/day
for the remaining five weeks. Otherwise, the
dose was continued as 2 mg daily for the rest
of the treatment period.

Assessment of the patients was made
according to the schedule given in Table 1.

RESULTS

A total of 333 patients with mild to moderate
symptoms of outflow obstruction due to BPH
were enrolled in the study. Twenty-one patients
were lost to follow-up during the placebo run-in
phase. 312 patients completed the study. Their
age ranged from 50 to 80 years with a mean of
62.61+6.73 years. Their serum PSA levels
ranged from 0.2 to 5 ng/ml with a mean of
2.17x1.2.

The peak flow rate, mean flow rate and |-
PSS showed progressive improvement during
weeks 2, 7 and 12 compared to the pre-
treatment values (Tables 2-4) (Fig 1& 2). At the
end of week 7, 54 patients (17.3%) showed a
reduction in symptom score of more than 30%
and / or an increase in urinary flow rate of more
than 3 mi/sec and, therefore, the dose was
maintained at 2 mg/day untii the end of the
study period. In the remaining 258 patients
(82.7%), the dose had to be increased up to 4
mg/day for the rest of the treatment period.

There was a clinically insignificant decrease
in mean systolic and diastolic blood pressure of
normotensive patients (n=181) from 131.52+
9.6 to 127.34+10.63 mmHg and from 83.21+
6.8 to 80.7+6.93 mmHg, respectively. (Fig 3).

Doxazosin caused, however, a significant
reduction in mean systolic and diastolic blood
pressure in hypertensive patients, (n=131) from
154.69+10.9 mmHg'to 141.22+10.6 and from
93.6946.69 to 86.16+5.2 mmHg, respectively.

(Fig 4).

Adverse events occurred during the treat-
ment in 24 of our patients (7.69%), as shown in
Table 5. These were generally mild to mo-
derate in severity and included headache,
dizziness, fatigue and somnolence, which oc-
curred in 4.5%, 1.3%, 3.2% and 1.3%, re-
spectively. Only 4 patients (1.2%) discontinued
treatment because of these side effects.
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placebo*

1mg

Improvement in IPSS with Doxazosin

*

2mg*

2 or 4mg*

change in IPSS

Fig. 1: Diagram iliustrating the improvement in [-PSS with Doxazosin (p<0.001)

DISCUSSION

Benign prostatic hyperplasia (BPH) is one of
the most common disease processes affecting
the aging male. It is now clear that significant
portions of the symptoms are due to obstruc-
tion and age-induced detrusor dysfunction.
Moreover, obstruction may induce a variety of
neural alterations in the bfadder and prostate
that contribute to the symptoms’.

Surgery was the standard approach to BPH
treatment for many years. However, there re-
mains a moderate potential for complications,
and some patients judge the outcome of their
surgery unsatisfactory. Increasingly, patients
decide against surgery to manage their BPH.
Medical therapy including alpha-adrenergic
blockers offers retief of BPH symptoms with
minimal risk to the patients

The rationale for alpha-blockers in the treat-
ment of BPH is based on the hypothesis that
clinical BPH is, in part, due to prostate smooth
muscle mediated bladder outlet obstruction®.
Shapiro and associates reported that the
smooth muscle is one of the dominant cellular
constituents of BPH, accounting for 40% of the
area density of the hyperplastic prostate’.
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Caine and co-workers reported that the human
prostate contracts in the presence of the alpha-
adrenergic agonist norepmephrme The most
definitive evidence that blockade of o4 -
adrenoceptors relieves bladder outlet obstruc-
tion is the direct relationship between the area
density of the prostate smooth muscle and
change in peak flow rate observed in 26
subjects undergoing prostate biopsy before
initiating terazosin therapy in a study carried
out by Shapiro et al.*,

Alpha adrenoceptor antagonists may also
reduce irritative symptoms not only by relieving
obstruction, but also by blocking a4-adreno-
ceptors in the bladder®. Effects of the drugs on
the central nervous systern may contrlbute to
the action on irritative symptoms®. Moreover,
oq-adrenoceptor blockers have been shown to
depress sphincter activity and reduce firing in
the pudendat afferent pathway

Phenoxybenzamine, a non-selective alpha-
blocker was shown to be highly effective in the
management of BPH but was associated W|th a
high incidence of adverse clinical events'
Prazosin was one of the first a1-adrenoceptor
blockers to be investigated for the treatment of
BPH. The efficacy of phenoxybenzamine and
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Improvement in Maximum Flow Rate with 1
Doxazosin

Change in Qmax mi/sec
O-=2NWMMOGOO®

placebo

1mg*

2mg* 2 ordmg*

—

Fig. 2: Diagram illustrating the improvement in maximum fiow rate with Doxazosin (* p<0.001)

prazosin are comparable; however prazasin is
better tolerated, implying that efficacy and
toxicity are mediated primarily by the a4- and -
o, adrenoceptors respective|y13. Prazosin and
other as-blockers including alfuzasin require at
least three-times-daily dosage owing to their
relatively short serum elimination half lives ™.

Doxazosin is a highly selective o4-anta-
gonist and it is almost 100 times more effective
that ag-adrenoceptors'®. It has a mean half-life
of 22 hours and a relatively slow onset of
action with peak serum concentrations being
achieved 2 - 6 hours after dosage. As a result
of these features, doxazosin has a smooth
onset of action when given once daily16.

In an open non-comparative study on 38
male patients with mild to moderate prostatism
treated with doxazosin for three months, Abdel-
Azim et al, 1996," reported that the maximum
flow rate increased by a mean of 2.4 mlisec
and that 54.1% of the patients showed an
improvement of more than 50% in the maxi-
mum flow rate. Similarly, the mean flow rate
increased by a mean of 2.6 mi/sec. At the end
of their study the mean prostate symptom
score had decreased by 10.6 points (63.3%).

In another open non-comparative study
carried out on 27 patients with outflow
obstruction due to BPH treated with doxazosin
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for 12 weeks, Khalaf and El-Gallad, 2000,
reported a progressive significant improvement
of I-PSS, maximum and mean flow rate within
the first two weeks of treatment and throughout
the study period compared with baseline data
[I-PSS from 16.3 to 8.63 mifsec (p<0.001),
Qmax from 8.84 to 13.18 ml/sec (p<0.001)
Qmean from 3.99 to 5.74 ml/sec (p<0.001)] .

A similar efficacy was demonstrated in two
multi-center randomized double-blind placebo-
controlled studies. These trials involved 456
patients, 287 of whom were treated with doxa-
zosin. The maximum urine flow rate increased
by 2.6 mi/sec in patients treated with doxa-
zosin, compared to 1.1 mi/sec in patients treat-
ed with the placebo. In total, 36% of the
patients in the doxazosin group showed an
improvement of more than 50% in the
maximum flow rate, compared to 17% of the
patients in the placebo group. There was also a
significantly greater increase in mean flow rate
in -doxazosin-treated patients compared to
placebo-treated patients (1.1 mi/sec versus 0.2
mi/sec respectively). Overall, doxazosin im-
proved the urinary symptoms of BPH bgy 66.5%
compared to 35.2% using the placebo’#*°.

Our results are consistent with the data
obtained from the previous studies. The
maximum flow rate increased from 8.92+3.51
mi/sec to 13.27+7.41 mifsec, and the mean
flow rate increased from 4.56+2.53 to 6.65+
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Changes in Blood Pressure of Normotensive Patients after
Doxazosin

150
100
:g) E2 Before treatment
g B Aftter treatment
50
0

systole diastole

Fig. 3: Diagram illustrating the changes in blood pressure of normotensive patients after Doxazosin
(p<0.001 — clinically insignificant)

Changes in Blood Pressure of Hypertensive Patients after
Doxazosin
200
150
T
g 1 OO (B Before treatment
B After treatment
50
0
systole diastole

Fig. 4: Diagram illustrating the changes in blood pressure of hypertensive patients after Doxazos\in‘(p<0.0901)
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5.85 ml/sec. Also the I-PSS decreased from
19.565+5.27 to 9.25+3.77. The beneficial effects
of doxazosin were seen within the first 2 weeks
of treatment. This confirms the resuits of other
studies proving that doxazosin is different from
the 5-alpha reductase inhibitor, finasteride,
which needs to be given for at least 6 months
to exert its maximum effect'®

In our study, at baseline, 181 of our patients
(58%) were normotensive and clinically insig-
nificant changes were observed in their blocd
pressure at the end of the study. The mean
systolic and diastolic blood pressure decreased
from 131.5249.6 to 127.34+10.63 mmHg and
from 83.21+6.8 to 80.7+6.93 mmHg re-
spectively. This is because doxazosin lowers
blood pressure when the sympathetic derive is
high. Doxazosin caused a significant reduction
in the mean systolic and diastolic blood
pressure in hypertensive patients, (n=131) from
154.69+10.9 mmHg to 141.22+10.6 and from
93.69+6.69 to 86.16+5.2 mmHg, respectively.
In contrast, the drug has less effect on the
resistance vessel tone in normotensive pa-
tients.

Adverse effects occurred in 24 of our
patients (7.69%). These were generally mild to
moderate and in the form of headache,
dizziness, fatigue and somnolence. This is
similar to the incidence of treatment-related
adverse events reported in other studies®*?'

The once-daily dosage schedule makes do-
xazosin administration convenient, especially in
the elderly with frequently prescribed multlple
medication for a wide variety of ailments®. In
addition, the low rate of discontinuation due to
adverse events (1.28%) enhances patients
compliance.

Similar short-term studies conducted Dby
Ozbey et al., 1999, and Abrams, 1997, con-
cluded that doxazosm is an nmportant treat-
ment option for patients with BPH®* On the
other hand, long-term studies demonstrated
that doxazosin was significantly effective and
well tolerated in the ftreatment of BPH in
normotensive and hypertensive patients

In conclusion, doxazosin has proved to be
effective in the cure of impaired flow and has a
significant and positive impact on symptoms of
BPH. It is safe and well tolerated by patients.
- Moreover, its additional effect on blood pres-
sure is a great advantage for patients with
hypertension as a concomitant disease.
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