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NEW PERSPECTIVES ON BPH

Landmark Studies Impacting 
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The treatment of benign prostatic hyperplasia (BPH) has changed dramatically
over the past 10 years. Phase 3 studies of the safety and effectiveness of 
�-blockers (eg, terazosin and doxazosin) and 5-�-reductase inhibitors (eg,
finasteride) for the treatment of BPH began to appear in the literature in
1992. This article reviews the results of landmark studies of these agents,
either separately as monotherapy or as combined therapy, for the treatment of
BPH. The relationship between prostate size and lower urinary tract symptoms
(LUTS) is discussed. Although prostate volume is not as strongly correlated with
these symptoms as was once believed, it has been shown to be an important
predictor of risk for developing acute urinary retention. �-Blockers represent
an effective treatment for LUTS independent of prostate volume; the clinical
benefit of finasteride for LUTS is limited primarily to men with large prostates.
Finasteride decreases the risk of progression to acute urinary retention and
the requirement for surgical intervention; this benefit is greatest in men with
enlarged prostates. 
[Rev Urol. 2003;5(suppl 4):S34-S41]
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The treatment of benign prostatic hyperplasia (BPH) has changed dramatically
over the past 10 years. Before 1992, sporadic reports in the literature claimed
that various �-blockers and agents inhibiting the actions of androgens on

the prostate were effective for the treatment of BPH.1 These studies generally
enrolled small numbers of subjects at single institutions and had poorly defined
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enrollment criteria and outcome
measurements. The effectiveness of
�-blockers and androgen suppres-
sion observed in these studies vali-
dated the overarching hypothesis of
the day—that the pathophysiology of
BPH comprised a dynamic component
related to prostate smooth muscle ten-
sion and a static component related

to prostate size.2 These preliminary
clinical observations provided the
rationale for pharmaceutical compa-
nies to embark on multicenter, ran-
domized, placebo-controlled trials
evaluating the safety and effectiveness
of �-blockers and 5-�-reductase
inhibitors for the treatment of BPH. 

5-�-Reductase Inhibitors
Finasteride, a 5-�-reductase inhibitor,
was the first hormonal agent critically
evaluated for the treatment of BPH.

A landmark, multicenter, placebo-con-
trolled, phase 3 trial that examined
the safety and effectiveness of finas-
teride for the treatment of BPH was
published in The New England
Journal of Medicine in 1992.3 The
theoretic advantage of finasteride
over previously studied hormonal
agents is its ability to selectively

achieve androgen suppression in the
prostate by blocking the conversion
of testosterone to dihydrotestosterone.4

Serum testosterone is minimally
increased in response to finasteride,
thereby eliminating the consequences
of castrate levels of testosterone
achieved by gonadotropin-releasing
hormone analogues5 and the estro-
genic effects associated with antian-
drogens, such as gynecomastia and
breast tenderness, which result from
marked upregulation of testosterone

and its aromatization to estrogens.6

In the landmark study, reported by
Gormley and colleagues,3 895 men
were randomized to receive finas-
teride, 1 mg or 5 mg, or a placebo,
once daily for 12 months. The inclu-
sion criteria for enrollment in the
study specified an enlarged prostate,
although a specific prostate volume
threshold was not established. In ret-
rospect, the study enrolled men with
larger prostates compared with those
of the men in subsequent �-blocker
studies. Targeting men with enlarged
prostates was a reasonable strategy,
because one would expect limited
clinical advantage from shrinking a
prostate that was not enlarged. The
inclusion criteria were also designed
to identify men with bothersome uri-
nary symptoms and low urinary flow
rates (ie, men with bladder outlet
obstruction [BOO]). The primary out-
come measures were improvement in
symptom score and increase in peak
urinary flow rate. The primary end
points were consistent with the ther-
apeutic goals, which were to relieve
lower urinary tract symptoms (LUTS)

The theoretic advantage of finasteride over previously studied hormonal
agents is its ability to selectively achieve androgen suppression in the
prostate by blocking the conversion of testosterone to dihydrotestosterone.
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Figure 1. Trial results comparing placebo and 2 dosing regimens of finasteride in men with benign prostatic hyperplasia. (A) Men who received finasteride, 5 mg, had a significant
decrease in symptom scores at months 2, 7, 10, 11, and 12, compared with placebo. Men who received finasteride, 1 mg, had no significant change in symptom scores. (B) At 6
and 12 months, the maximal flow rates in both finasteride-treated groups were significantly higher than baseline values and rates of the placebo group. Shaded area indicates range
in which urinary flow was considered to be obstructed. Reproduced, with permission, from Gormley GJ et al. N Engl J Med. 1992;327:1185-1191.3 
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and decrease BOO arising from the
enlarged prostate. 

The overall treatment-related ben-
efit of finasteride, 5 mg, relative to
placebo was a 16.3% reduction in
symptom score and a 14.6% increase
in peak flow rate (Figure 1). The
treatment-related reduction in prostate
size was 16.9%. Although the study
was designed to enroll men with
“enlarged" prostates, LUTS, and BOO,
men with minimally enlarged prostates
were included. The relatively modest
treatment-related effectiveness of
finasteride observed in this study
was likely attributable to the enroll-
ment of these men, who had little to
gain from prostate volume reduction.
Finasteride was shown to be extreme-
ly well-tolerated, with rare adverse
events related to sexual function. 

�-Blockers
Lepor and colleagues7 published results
of the first phase 3, multicenter, ran-
domized, double-blind, placebo-con-
trolled study examining the safety
and effectiveness of a long-acting,
selective �1-blocker for the treatment
of BPH. A total of 285 men were ran-
domized to receive placebo or 2 mg,

5 mg, or 10 mg of terazosin daily. The
enrollment criteria were similar to
those of the phase 3 finasteride study,
with the exception that no effort was
made to identify a subset of men
with enlarged prostates. The mean
prostate volume in the terazosin
study was 36.9 cm3, which is approx-
imately 40% lower than that in the
phase 3 finasteride study. 

Treatment-related improvement
with terazosin was shown to be
dose-dependent (Figure 2). Subjects in
the 10-mg terazosin group experi-
enced a 22.4% reduction in symptom 
score and a 24.4% increase in peak 
flow rate.7 Similar treatment-related 
efficacy has been demonstrated 
for other selective �1-blockers.8,9

Terazosin was also shown to have a
favorable safety profile, with dizzi-
ness and asthenia representing the
most common adverse events.

A comparison of the phase 3 finas-
teride and terazosin data suggests
that �1-blockers are more effective at
relieving symptoms. Both drugs have
a modest effect on improving urinary
flow rates; both are well-tolerated;
and finasteride is easier to adminis-
ter, because of the lack of titration 

or potential cardiovascular effects.
Because the overwhelming majority
of men seek treatment for relief of
LUTS, �1-blockers initially gained
greater acceptance for the treatment
of symptomatic BPH.

Veterans Affairs 
Cooperative Study 359
The Veterans Affairs (VA) Cooperative
Study represented the first time 
an �1-blocker and a 5-�-reductase
inhibitor were directly compared and,
also, the first time that the potential
advantage of combination therapy
was explored.10 A total of 1229 men
were randomized to receive placebo,
terazosin, finasteride, or a combination
of terazosin and finasteride for 1 year.
Men with LUTS and diminished uri-
nary flow rates were enrolled inde-
pendent of any prostate volume 
criteria. It is not surprising that,
without an effort to identify men with
enlarged prostates, the mean prostate
volume was 37.3 cm3, similar to that
of the phase 3 terazosin study. 

Overall treatment-related symp-
tom improvement was 21.2%, 5.7%,
and 23.5% in the terazosin, finas-
teride, and combination groups, respec-
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Figure 2. Trial results comparing placebo and 3 dosing regimens of terazosin in men with benign prostatic hyperplasia. The effects of terazosin on (A) American Urological
Association symptom score and (B) peak urinary flow rate were found to be dose-dependent. Reproduced, with permission, from Lepor H et al. J Urol. 1992;148:1467-1474.7
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tively. Treatment-related increase in
peak urinary flow rate was 12.2%,
1.6%, and 17.3% in the terazosin,
finasteride, and combination groups,
respectively. Overall, the treatment-
related improvement with finasteride
in this study was not significantly
better than that with placebo (Figure
3). In addition, finasteride added 

little advantage over terazosin
monotherapy for relieving symptoms
or increasing peak flow rates. Both
drugs were well tolerated: only 5.9%,
4.8%, and 7.8% of subjects receiving
terozosin, finasteride, or combination
therapy, respectively, discontinued
owing to adverse events. A similar
comparative trial that substituted dox-
azosin for terazosin has recently
reported identical results.11

A subset analysis of the VA study
demonstrated that the effectiveness

of terazosin for both relieving symp-
toms and increasing flow rate was
independent of prostate size.12 The
treatment-related symptom improve-
ments with finasteride in men with
prostate volumes of 40 cm3 or less,
40.1 to 50.0 cm3, and greater than 
50 cm3 were 0.30, 0.80, and 1.1
symptom units, respectively. Symptom

improvement in men with prostate
volumes of 40 cm3 or greater was
similar to that in the finasteride
phase 3 study.3

Collectively, the phase 3 finas-
teride and terazosin studies, the VA
Cooperative Study, and other combi-
nation and comparative trials have
demonstrated that �1-blockers are
more effective than 5-�-reductase
inhibitors at relieving LUTS in men
with symptomatic BPH. In men with
smaller prostates, finasteride has 

a negligible clinical benefit at reliev-
ing symptoms. In men with larger
prostates, finasteride effectively
relieves LUTS.

Pathophysiology of LUTS
Before the early 1990s, most experts,
including myself, embraced the par-
adigm that an enlarged prostate
causes BOO, which leads to LUTS.1,2

Therefore, pharmacologically induced
reduction of prostate volume would
be expected to both relieve BOO and
improve symptoms. A strategy to treat
symptomatic BPH by causing selective
androgen suppression at the level of
the prostate was ingenious.3 The prob-
lem, as we have subsequently learned,
is that the paradigm is flawed. 

A study by Barry and colleagues13

showed little correlation between
prostate volume and the severity of
LUTS (r2 = 0.008). Similarly, Girman
and colleagues,14 in a cohort of men
aged 40 to 80 years living in Olmsted
County, Minnesota, demonstrated lit-
tle correlation between the severity of
LUTS and prostate volume (r2 = 0.045).

In men with larger prostates, finasteride effectively relieves lower urinary
tract symptoms.
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Figure 3. Comparison of finasteride, terazosin, and combined dosing regimens for the treatment of benign prostatic hyperplasia. Symptom scores and flow rates are expressed as
adjusted means and 95% confidence intervals. (A) American Urological Association symptom scores, according to treatment group. Symptom scores of subjects who received
terazosin or combination therapy were significantly lower from baseline, as well as from those in the placebo and finasteride groups, at all follow-up visits. (B) Mean peak
urinary flow rates were significantly higher in the terazosin and combination therapy groups than in the placebo and finasteride groups at all follow-up visits. Reproduced, with
permission, from Lepor H et al. N Engl J Med. 1996;335:533-539.10 
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Essentially, only 4.5% and 0.8% of
the variability of LUTS in men aged
40 to 80 years in the general popula-
tion and in men with symptomatic
BPH, respectively, can be explained by
prostate volume. Factors other than
prostate volume are obviously
responsible for LUTS in men.

The Olmsted County study did
show that men with prostate volumes
greater than 50 cm3 are 3 times more

likely than men with volumes less
than 50 cm3 to have moderate or
severe LUTS, suggesting that prostate
volume is not totally disassociated
from LUTS.14 On the basis of these
relationships, one would predict that
reducing prostate volume would have

a minimal effect on LUTS in men
with small prostates and a modest
effect in men with enlarged prostates.
This is exactly what the clinical studies
performed to date have demonstrated. 

Proscar Long-Term 
Efficacy and Safety Study
The objective of the Proscar Long-
Term Efficacy and Safety Study
(PLESS) was to examine the long-

term benefit of finasteride in men
with symptomatic BPH.15 In this study,
3040 men were randomized to receive
finasteride or placebo for 4 years.
The PLESS trial represents the largest
randomized, placebo-controlled trial
of medical therapy for BPH published

to date. Because the protocol was
designed to enroll men with large
prostates, the mean prostate volume
was 54.5 cm3. This is slightly lower
than that of the phase 3 finasteride
study but considerably greater than
those of the phase 3 terazosin study
and the VA Cooperative Study. 

Over 4 years, prostate volume in
the placebo and finasteride groups
increased 14% and decreased 18%,
respectively. Prostate volume in the
finasteride group reached a nadir at
1 year and remained at this level for
4 years. Symptom score and urinary
flow rate in the finasteride group
showed modest and progressive
improvements, in contrast to those of
the placebo group, which were
unchanged between years 1 and 4 of
the study.

Because of the duration of the
study, clinically important end points
other than LUTS and urinary flow
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Figure 4. Probability of (A) surgical intervention or (B) the development of acute urinary retention (AUR) during a 4-year study of finasteride treatment in men with benign
prostatic hyperplasia. Life-table analyses of the proportion of men with each outcome are shown. The numbers of events shown below the graphs are those that occurred dur-
ing each 1-year interval. The numbers of men at risk are those at the beginning of the respective 1-year intervals. Differences in the rates of surgery and AUR were evident within
4 months. Reproduced, with permission, from McConnell JD et al. N Engl J Med. 1998;338:557-563.15

Over 4 years, prostate volume in the placebo and finasteride groups
increased 14% and decreased 18%, respectively.
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rate were analyzed. Over the 4-year
study period, the finasteride group
exhibited a 57% reduction in risk of
episodes of acute urinary retention
(AUR) and a 55% reduction in risk of
progression to surgical intervention,
relative to placebo (Figure 4).15 In
men with very large prostates (58-
150 mL), finasteride reduced the risk
of AUR by 74%.16

The PLESS trial demonstrated that
finasteride prevents progression of
BPH. Because of a lack of long-term,
placebo-controlled trials, similar
claims cannot be made for or against
�1-blockers.

Pathophysiology of AUR
The factors predisposing persons to
AUR are poorly understood. AUR 
has significant consequences, and,
undoubtedly, many men at high risk
for developing postvoid residual
would proactively intervene to
reduce this risk.

In the longitudinal Olmsted County
study, prostate volume was an impor-
tant predictor of risk of developing
AUR.17 Men with prostate volumes
greater than 30 cm3 had a 4 times
greater risk of developing AUR than
men with prostates smaller than 
30 cm3. The PLESS trial confirmed
the relationship between prostate vol-

ume and the development of AUR.16

Based on our knowledge of the patho-
physiology of AUR, it is not surpris-
ing that finasteride was shown to
reduce the risk of AUR and that this
risk was highest in men with the
largest prostates.

Medical Therapy of 
Prostatic Symptoms Trial
The relative effectiveness and safety
of �1-blockers and 5-�-reductase
inhibitors for the treatment of clini-
cal BPH was established by the 
VA Cooperative Study10 and the
Prospective European Doxazosin and

Combination Therapy (PREDICT)
trial.11 The National Institutes of
Health initiated the Medical Therapy
of Prostatic Symptoms (MTOPS) trial
in 1992.18 The MTOPS trial is the
largest and longest clinical study of
medical therapy for BPH to date. Its
primary objective is to address the
impact of medical therapy on the
clinical progression of BPH. Clinical
progression was defined as an
increase of the American Urological

Association symptom score of at
least 4 points relative to baseline,
development of AUR, development
of renal insufficiency, recurrent 
urinary retention, or socially or
hygienically unacceptable urinary
incontinence.19

A total of 3047 men were random-
ized to receive placebo, finasteride,
doxazosin, or combination therapy
for a mean of 4.5 years. The final
results of this study are pending pub-
lication and, therefore, reference can
only be made to elements of the
study previously presented in abstracts
(Table 1).20

The overall reductions in risk of
disease progression relative to placebo
in the finasteride, doxazosin, and com-
bination groups were 39%, 34%, and
67%, respectively. Finasteride and
doxazosin monotherapies were sig-
nificantly superior to placebo, and
combination therapy was significantly
superior to the monotherapies, at
reducing overall risk of progression.
The reductions in risk of AUR in the
finasteride, doxazosin, and combina-
tion groups were 68%, 35%, and 81%,
respectively. The risk reductions for
surgical intervention in the finas-
teride, doxazosin, and combination
groups were 64%, 34%, and 67%,

respectively. The risk reductions for
symptom progression were 30%, 45%,
and 64% for finasteride, doxazosin,
and combination therapy, respectively.
Subset analyses are currently under
way to identify those subgroups of
patients that are at greatest risk for
disease progression who would ben-
efit most from finasteride therapy.

The MTOPS study confirmed the
observation from PLESS that finas-
teride significantly reduces the risk

The reductions in risk of acute urinary retention in the finasteride, doxa-
zosin, and combination groups were 68%, 35%, and 81%, respectively.

Table 1
Disease Progression in the Medical Therapy 

of Prostatic Symptoms Trial 

Progression Rate/100 Patient-Years (% Risk Reduction)

Clinical Combination
Progression Placebo Doxazosin Finasteride Therapy

Overall 4.5 2.7 (39) 2.9 (34) 1.5 (67)

AUA symptom score 3.6 1.9 (45) 2.5 (30) 1.3 (64)

AUR 0.6 0.4 (35) 0.2 (68) 0.1 (81)

Invasive therapy 1.3 1.3 (3) 0.5 (64) 0.4 (67)

AUA, American Urological Association; AUR, acute urinary retention. 
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of progression to AUR and the need
for surgical intervention. Combination
therapy is the superior option to
decrease overall disease progression.

Medical Therapy: What Have
We Learned in 15 Years?
Both finasteride and selective, long-
acting �1-blockers are well-tolerated.
The adverse events associated with

both drugs are few and rarely result
in termination of therapy.

The majority of men initially seek
medical attention to relieve bother-
some LUTS. �-Blockers represent an
effective therapy for LUTS, independ-
ent of prostate volume. The clinical
benefit of finasteride for LUTS is 
limited primarily to men with large
prostates. If relieving LUTS repre-
sented the only relevant clinical
therapeutic objective in the treatment
of BPH, �-blockers would consistently
be first-line therapy, and finasteride
would be reserved for symptom relief

in men with large prostates.
AUR and the requirement for surgi-

cal intervention are well-known and
significant consequences of BPH that
men would proactively seek to avoid.
PLESS and the MTOPS trial provide
compelling evidence that finasteride
decreases the risk of progression to
AUR and the requirement for surgical
intervention. This benefit is greatest

in men with enlarged prostates.
Therefore, men with enlarged prostates
should be counseled regarding their
risk of BPH progression and should
be offered finasteride, both to reduce
the risk of progression and to achieve
symptom improvement. In men with
enlarged prostates and moderate to
severe LUTS, combination therapy
with an �1-blocker will likely provide
optimal management.
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