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Finasteride, a 5-�-reductase inhibitor, dramatically suppresses the production
of dihydrotestosterone in men; thus, attention has turned to this agent for the
treatment of benign prostatic hyperplasia (BPH). A number of randomized
clinical trials have studied finasteride’s effects on prostate size, BPH symptoms,
flow rate, and prostate-specific antigen (PSA) level. Although the decrease 
in symptoms with finasteride therapy has been modest compared with more
invasive treatments, its use has resulted in sustained reductions in prostatic
volume and PSA level with minimal adverse effects. Fewer surgeries for BPH,
as well as a decreased incidence of acute urinary retention, have also been
seen with finasteride therapy. More research is needed to maximize the 
effectiveness of such medical therapy for BPH.
[Rev Urol. 2003;5(suppl 4):S28-S33]
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The impetus for the development of a 5-�-reductase inhibitor to reduce dihy-
drotestosterone (DHT) production stemmed from an “experiment in nature,"
whereby men with congenital 5-�-reductase deficiency were found to have

the absence of a palpable prostate.1,2 A later study in a cohort of men from New
Guinea with 5-�-reductase deficiency revealed undetectable prostate-specific
antigen (PSA) levels, only a rudimentary central prostatic zone on transrectal ultra-
sound, and no identifiable prostatic epithelial glandular tissue on biopsy.3 Moreover,
studies showed that intervention with luteinizing hormone–releasing hormone
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agonists can reduce prostate size by
approximately 25% to 30%, even in
men with established prostatic
enlargement.4,5 In addition, interfer-
ence with DHT function utilizing a
number of compounds was shown to
alter prostatic glandular cell forma-
tion and function in dogs.6 Although
there are species differences in pro-
static 5-�-reductase among dogs,
rats, and humans, the stage was set
for the use of a 5-�-reductase
inhibitor in humans.

Early Studies of Finasteride
Early studies of finasteride in healthy
men showed a dramatic decrease 
in circulating DHT without clinical 
side effects or biochemical changes.7

Subsequently, McConnell and col-
leagues8 found similar reductions in
DHT in men with benign prostatic
hyperplasia (BPH) who received
finasteride at dosages ranging from 
1 mg/d to 100 mg/d. To further inves-
tigate the effects of finasteride, the
Finasteride Study Group was formed.
The group conducted 6- and 12-month
randomized, double-blind studies of
finasteride, 5 mg/d, in an open pro-
tocol of 67 men with BPH. A number
of important observations were made.
First, the mean decrease in DHT level

(approximately 80%) was sustained
over a 12-month period. Second,
there was no significant change in
circulating testosterone levels and
minimal side effects. Third, the
decrease in prostate volume, approx-
imately 20%, was also maintained
throughout the year. Finally, a mod-
est increase in maximum urinary
flow rate, 4 mL/s, was demonstrated
and symptoms were improved.9

The results of this 1-year study were
confirmed by a large US and interna-
tional cooperative study, in which
both 1-mg and 5-mg daily doses of
finasteride were evaluated.10 The
reduction in symptoms, as measured
by Boyarsky symptom score, was 2.7
points in the 5-mg group; the 1-mg
group did not have a significant
reduction. Accordingly, the 5-mg
dose was chosen for subsequent open
extension and additional study. The
reduction in symptoms was related
to severity of baseline symptoms:
patients with the lowest baseline
symptom scores did not show a sig-
nificant response (Figure 1). This
result is compatible with the
American Urological Association
(AUA) Guidelines, which recommend
only lifestyle modification and
observation in patients with an AUA
symptom score of less than 7.11

In 1999, the North American
Finasteride Study Group and cowork-
ers reported the results of an open-
label extension study of finasteride,
5 mg, in 186 patients.12 At 5 years,
prostate volume had decreased 22.7%

C
h

an
g

e 
in

 S
ym

p
to

m
 S

co
re

Baseline Symptoms

1

0

�1

�2

�3

�4

�5

�6

�7
Mild Moderate Severe

Placebo
Finasteride

Figure 1. Reduction in symp-
toms, as measured by Boyarsky
symptom score. Adapted, with
permission, from Gormley GJ
et al. N Engl J Med. 1992;
327:1185-1191.10 ©1992 Mass-
achusetts Medical Society. All
rights reserved.
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Figure 2. Change from baseline in prostate volume over time with finasteride treatment. Adapted, with permission,
from Vaughan ED et al. Urology. 2002;60:1040-1044.13
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from baseline; maximum flow rate
had increased by 2.3 mL/s; and 
the quasi-AUA symptom score had
decreased by 4.3 points. Of interest,
there was no increase in the preva-
lence of adverse sexual effects, which
was 10.1% at year 5. 

More recently, the long-term (7- to
8-year) results have been reported

for more than 70 patients who 
were included in the early studies.13

Remarkably, all parameters remained
similar to those originally reported.
This group of patients had sustained
decreases in DHT level (80%), PSA
level (54%), and prostate volume
(28%) (Figure 2) and an increase in
flow rate of 2.5 mL/s.

Taken together, these studies show
that the initial effects of finasteride
are sustained without tachyphylaxis
and with minimal side effects. The
modest change in symptoms suggests
the need for combined treatment
strategies. In addition, the 28% reduc-
tion in prostate volume strongly sug-
gests that other factors responsible for
the maintenance of prostatic integrity
in the setting of an 80% reduction in
DHT need to be elucidated.

Finasteride and the 
Natural History of BPH
Unfortunately, during the era of sur-
gical management of BPH, little infor-
mation was collected concerning 
the natural history of this condition.
It was known that about 20% of men
with BPH would eventually undergo
a surgical procedure.14 However, little
was known about the increase in
prostate size, change in symptoms or
reduction in quality of life caused by
BPH, or the incidence of acute uri-
nary retention (AUR). The develop-

ment of medical management and
the need for randomized clinical trials
provided the opportunity to learn more
about the natural history of BPH and,
more important, to determine whether
medical intervention could impact
this natural history.

Thus, a 4-year investigation was
conducted in more than 3000 men

with BPH. Subjects were randomized
to receive placebo or finasteride, 
5 mg/d, and the occurrence of outcome
events was reported every 4 months.
The most important findings were 
a 55% reduction in surgery for 
BPH and a 57% reduction in the
development of AUR in the subjects
who received finasteride. Mean
decrease in symptom score was 3.3
in the finasteride group and 1.3 in

the placebo group (P < .001); the
patients who received finasteride
also had significant improvement in
urinary flow rates and reduced pro-
static volume (P < .001).15

Moreover, for the first time, the
increase in prostate size in patients
not receiving treatment was docu-
mented over a 4-year period. Among
men who completed the study, the
overall increase in prostate size in
the placebo group was 14%, whereas
the finasteride group had an 18%
decrease in prostate volume (Figure 3).
Although the decrease in prostate
size with finasteride treatment did not
continue throughout the study peri-
od, neither did prostate size begin to
increase. This was the first study to
report a decrease in the incidence of
AUR and the need for surgery in a
large group of patients over time.

Finasteride and Hematuria
Puchner and colleagues16 were the first
to observe that finasteride reduced

Studies show that the initial effects of finasteride are sustained without
tachyphylaxis and with minimal side effects.
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Figure 3. Change in prostate volume over time in patients receiving finasteride or placebo. Adapted, with permission,
from McConnell JD et al. N Engl J Med. 1998;338:557-563.15 ©1998 Massachusetts Medical Society. All rights reserved.
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bleeding of prostatic origin. These
early observations were confirmed
with additional controlled studies
involving larger numbers of patients.
Finasteride is now used in patients
with idiopathic prostatic bleeding,
bleeding during anticoagulation, or
bleeding after instrumentation.17

These clinical observations led to
the interesting hypothesis that an
additional action of finasteride is the
inhibition of vascular endothelial
growth factor (VEGF) in the prostate,17

leading to atrophy and programmed
cell death. The implications of this
theory give further credence to the
hypothesis that 5-�-reductase inhi-
bition may be a viable chemopreven-
tive strategy for prostate cancer. It is
known that prostate cancer is associ-
ated with increased microvascular
density, which may be influenced by
VEGF inhibition. 

Limitations of 
5-�-Reductase Therapy
Medical management of BPH with 
5-�-reductase inhibitors results in a
sustained beneficial effect, reducing
not only symptoms but also the inci-
dence of AUR and the need for 
surgical intervention. In addition, 

5-�-reductase inhibitors have been
shown to stabilize prostate size and
alter the natural history of BPH.
However, compared with more inva-
sive therapies, the effect on symptom

score and flow rate is modest.
Incomplete involution of the prostate
is obvious from pathologic studies,
the 50% reduction of PSA level, and
the approximate 20% reduction in
prostate size. 

The reason for lack of a more dra-
matic response remains unclear and
may be attributed to several factors
(Table 1). It is known that the patho-
logic appearance of BPH occurs in
men in their thirties. Therefore, inter-
vention trials to date may have been
initiated too late to mimic the findings
in men with 5-�-reductase deficiency.
In addition, because most patients do
not undergo formal urodynamic
studies before the initiation of med-
ical treatment, it is likely that studies
have included patients with lower
urinary tract symptoms who do not
have bladder outlet obstruction.

Furthermore, although data show
that prostate size is an important

Table 2
Important Points for Future Research

Physiology:

• Modulation of prostatic androgen receptor

• Estrogen receptor antagonists

• Progesterone receptor antagonists

• Anti-stromal therapy

• Growth factor inhibition

• Anti-angiogenesis therapy

• Apoptosis enhancement

• Gene therapy

Patient selection:
• Accurate pretreatment characterization of pathology

–Glandular/stromal ratio

• Serum markers for glandular BPH

• Accurate noninvasive determination of prostate size

• Accurate noninvasive differentiation between LUTS and BOO

BPH, benign prostatic hyperplasia; LUTS, lower urinary tract symptoms; BOO, bladder
outlet obstruction.

Table 1
Possible Factors Influencing 5-�-Reductase Therapy

• Percentage of DHT inhibition with increased testosterone

• Pathologic variability

• Variability by prostate size

• Epithelial/stromal ratio

• Lobar distribution of 5-�-reductase

• Time of treatment initiation

• Patient selection (LUTS/BOO)

• Other factors (eg, alpha tone)

• Patient compliance

LUTS, lower urinary tract symptoms; BOO, bladder outlet obstruction.
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variable and that patients with
prostates larger than 40 g respond
better to 5-�-reductase therapy,18

we do not currently have the means 
by which to discriminate between
patients with predominately glandu-
lar BPH and those with primarily
stromal disease. Thus, although PSA
level may be used as a surrogate
measurement of prostate size,19 what
is needed is an index of the glandu-
lar component. Finally, precise lobar

localization of 5-�-reductase in
cohorts of patients who have or have
not responded to 5-�-reductase ther-
apy is needed.20

There are 2 different 5-�-reductase
enzymes, and finasteride is a more
potent inhibitor of type 2 than type 1.21

Although the type 2 enzyme is the
predominant enzyme in prostatic
basal epithelial and stromal cells in
both normal prostates and BPH,22,23

the lack of type 1 enzyme inhibition
may limit the effectiveness of finas-
teride. However, a recent clinical study
with a 5-�-reductase type 1 and type
2 inhibitor showed clinical responses
similar to those seen with finasteride,
as well as a similar reduction in
prostate size, despite a greater reduc-
tion in circulating DHT.24 Based on

these results, failure to inhibit the
type 1 enzyme does not appear to be
a limiting factor of finasteride.

Future Strategies
The success of medical management
of BPH is thus far encouraging and
serves as a strong stimulus for further
research (Table 2). Our understanding
of the pathophysiology of BPH
remains incomplete. Animal studies
suggesting a role for estrogen or

progesterone, as well as information
about stromal-epithelial cell interac-
tion and regulation of cell growth
and programmed cell death, have not
resulted in translational research
leading to clinical trials. 

In addition, we need better means
by which to select patients appropriate
for 5-�-reductase therapy, �-blockade,
or new therapies (Table 2). The devel-
opment of imaging techniques and
the investigation of new serum mark-
ers for glandular BPH will perhaps
aid in this task.                          
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