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ABSTRACT

Background Finasteride is known to improve uri-
nary symptoms in men with benign prostatic hyper-
plasia, but the extent to which the benefit is sustained
and whether finasteride reduces the incidence of
related events, including the need for surgery and
the development of acute urinary retention, are not
known.

Methods In this double-blind, randomized, place-
bo-controlled trial, we studied 3040 men with mod-
erate-to-severe urinary symptoms and enlarged
prostate glands who were treated daily with 5 mg of
finasteride or placebo for four years. Symptom scores
(on a scale of 1 to 34), urinary flow rates, and the oc-
currence of outcome events were assessed every four
months in 3016 men. Prostate volume was measured
in a subgroup of the men. Complete data on out-
comes were available for 2760 men.

Results During the four-year study period, 152 of
the 1503 men in the placebo group (10 percent) and
69 of the 1513 men in the finasteride group (5 per-
cent) underwent surgery for benign prostatic hyper-
plasia (reduction in risk with finasteride, 55 percent;
95 percent confidence interval, 41 to 65 percent).
Acute urinary retention developed in 99 men (7 per-
cent) in the placebo group and 42 men (3 percent) in
the finasteride group (reduction in risk with finaster-
ide, 57 percent; 95 percent confidence interval, 40 to
69 percent). Among the men who completed the
study, the mean decreases in the symptom score
were 3.3 in the finasteride group and 1.3 in the pla-
cebo group (P<0.001). Treatment with finasteride
also significantly improved urinary flow rates and re-
duced prostate volume (P<0.001).

Conclusions Among men with symptoms of uri-
nary obstruction and prostatic enlargement, treat-
ment with finasteride for four years reduces symp-
toms and prostate volume, increases the urinary flow
rate, and reduces the probability of surgery and acute
urinary retention. (N Engl J Med 1998;338:557-63.)
©1998, Massachusetts Medical Society.

ENIGN prostatic hyperplasia is common

among older men, and its symptoms inter-

fere with normal activities and reduce the

sense of well-being.! It can also be progres-
sive, with a risk of urinary retention, bladder infec-
tion, bladder calculi, and renal failure.2* Although
many men with mild-to-moderate symptoms do well
without therapy, others have gradually increasing
symptoms and require medical therapy or surgery.?
Among 50-year-old men, the lifetime incidence of
surgical or medical intervention for benign prostatic
hyperplasia is estimated to be 35 percent,® and in
one three-year study 24 percent of men with mod-
erate symptoms who were assigned to watchful wait-
ing underwent prostate surgery, and urinary reten-
tion developed in 3 percent.”

Finasteride, a selective inhibitor of 5a-reductase,
decreases the conversion of testosterone to dihy-
drotestosterone, improves urinary symptoms, and
reduces the volume of the prostate in men with
benign prostatic hyperplasia and enlarged prostate
glands.310 A persistent reduction in prostate volume
due to finasteride therapy may prevent the progres-
sion of benign prostatic hyperplasia.!! In the present
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study, we evaluated the long-term effects of finaster-
ide on the symptoms of benign prostatic hyperplasia
and on the incidence of important outcomes related
to it, including the development of acute urinary re-
tention and the need for surgery.

METHODS

Subjects

Between 1990 and 1992, we studied 3040 men with benign
prostatic hyperplasia diagnosed on the basis of moderate-to-severe
symptoms of urinary obstruction (determined by means of a val-
idated symptom-score questionnaire!2), decreased maximal uri-
nary flow rates (<15 ml per second with a voided volume of 150
ml or more; measured with a Urodyn 1000 uroflowmeter, Dan-
tec, Mahwah, N.J.), and an enlarged prostate gland on digital rec-
tal examination. Men who were receiving a-adrenergic—antago-
nist drugs or antiandrogens and those with a history of chronic
prostatitis, recurrent urinary tract infections, prostate or bladder
cancer or surgery, or a serum prostate-specific antigen concentra-
tion of 10 ng per milliliter or more were excluded. Men with se-
rum prostate-specific antigen concentrations of 4.0 to 9.9 ng per
milliliter were required to have had negative results on a prostatic
biopsy in order to be enrolled in the study.

Study Design

The study was approved by the institutional review committees
of all 95 participating centers, and all the men gave written in-
formed consent. This was a four-year, randomized, double-blind,
placebo-controlled trial (Fig. 1). After a one-month single-blind
run-in period in which all men were treated with placebo, men
were randomly assigned to receive 5 mg of finasteride (Proscar,
Merck, West Point, Pa.) or placebo daily according to a computer-
generated schedule, without stratification according to site. They
were subsequently evaluated every four months, at which time
symptoms and side effects were assessed and the urinary flow rate
was measured (the results were excluded from the analysis if the
urine volume was less than 150 ml). Serum prostate-specific an-
tigen was measured every four months for one year and every
eight months thereafter. Physical examinations, including digital
rectal examinations, and routine hematologic and serum-chemis-
try tests were performed yearly. Prostate biopsies were performed
if clinically indicated. At the end of the study, investigators were
asked to perform another biopsy in patients with base-line serum
prostate-specific antigen concentrations of 4 ng per milliliter or
higher. Magnetic resonance imaging of the prostate was per-
formed yearly at 13 centers. A safety committee periodically re-
viewed the data on safety. Men who had serious adverse effects
that were considered drug-related, those who required prostate
surgery, and those in whom prostate cancer was diagnosed were
withdrawn from the study. Other men discontinued the study be-
cause of side effects, lack of improvement, worsening of their dis-
case, or other reasons or were lost to follow-up.

The primary end point, the symptom score, was measured by
means of a self-administered questionnaire that contained ques-
tions about the frequency of lower urinary tract symptoms.!2 After
the study was initiated, the American Urological Association (AUA)
symptom score was adopted as a standard for the assessment of
such symptoms.!3 All seven components of the AUA symptom
score (nocturia, impairment of size and force of stream of urine,
urinary frequency, delayed, strained, or interrupted urination, and
incomplete emptying of the bladder) were components of our
original questionnaire. Since the number of choices for each re-
sponse differed between the two scores, the responses to these sev-
en questions on our questionnaire were adjusted to approximate
the scores on the AUA symptom scale. A “quasi-AUA score” (total
range, 0 to 34; 0 to 5 for each of six questions and 0 to 4 for one
question), similar to the AUA score (total range, 0 to 35; 0 to
5 on each of seven questions), was constructed.!0:14
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Surgery for benign prostatic hyperplasia and the occurrence of
acute urinary retention during the four-year period were the pre-
defined secondary end points. Complete data on outcomes, in-
cluding four-year follow-up information for the men who discon-
tinued treatment, were available for 92 percent of the men in
both treatment groups. In the other 8 percent, complete infor-
mation was available until discontinuation of the study medica-
tion (median time after randomization, 20 months) or up to the
6-month follow-up assessment after discontinuation. One site at
which 24 men had been enrolled was closed prematurely because
of inadequate study documentation. The results for these men
were included in the safety analysis but not in the analysis of
efficacy.

An end-points committee, whose members were unaware of
the treatment-group assignments, reviewed all study documents
for each man who underwent surgery (such as transurethral pros-
tatectomy or open, laser, or incisional prostatectomy) for benign
prostatic hyperplasia or who had acute urinary retention requir-
ing catheterization of the bladder. Acute urinary retention was
then classified as either spontancous (if there was no precipitating
factor) or precipitated (if there was a possible contributing factor
to the development of retention, including preceding surgery, a
medical event such as a stroke or urinary tract infection, or inges-
tion of an a-adrenergic drug). Data on surgical procedures or
acute urinary retention in men with prostate cancer were cen-
sored at the time of the diagnosis of cancer.

All the magnetic resonance images of the prostate were read by
a central radiologist who was unaware of the treatment group and
the time the image was obtained (i.c., at base line or at follow-up).

Statistical Analysis

The data on surgery and acute urinary retention were analyzed
with use of the log-rank test for the time to the first event and
Fisher’s exact test for cumulative incidence. For the analyses of
symptoms, urinary flow rates, and prostate volume, all data were
included (according to the intention-to-treat approach) in a pre-
defined stratified analysis, the strata being the number of years the
men stayed in the study (0 to <1, 1 to <2, 2 to <3, and 3 to <4
years and completion of the study).!® On the basis of the mean
of the last two values for symptom scores and urinary flow rate
and the last value for prostate volume, mean values for the men
who completed the study and those who withdrew were calculat-
ed. The pooled means in the two groups were compared. Adverse
effects and safety were assessed with Fisher’s exact test. All statis-
tical tests were two-sided.

RESULTS
Base-Line Characteristics

A total of 3040 men were enrolled in the study.
The men assigned to the finasteride and placebo
groups were similar in terms of age, base-line dem-
ographic characteristics, symptoms, and other vari-
ables (Table 1). The base-line characteristics of the
men in whom prostate volume was measured were
similar to those of the study group as a whole.

Discontinuation of the Study Drug

During the four-year study, 524 men in the finas-
teride group (34 percent) discontinued treatment,
as compared with 633 men in the placebo group (42
percent, P<<0.001). The most common reasons were
adverse drug effects or treatment failures (Fig. 1).
More men in the placebo group discontinued treat-
ment because of lack of improvement or worsening
of disease or to receive medical or surgical therapy.
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Identification and recruitment
of eligible men with benign
prostatic hyperplasia

| 1-Month placebo run-in |

| Randomization (n=23040) |

Finasteride, 5 mg/day
(n=1524)

Visit every 4 months

Placebo (n=1516)

Visit every 4 months

Withdrawal from trial (n=524)
due to:

Adverse events (n=176)

Lack of improvement (n=99)

Worsening of disease (n=23)

Need for surgery or medical
therapy (n=2380)

Loss to follow-up (n=52)

Other reasons (n=94)

[
I
Complete outcomes data available,
including follow-up of most patients
who discontinued treatment (n=1384)

Completion of
4-year trial
(n=1000)

Withdrawal from trial (n=633)
due to:

Adverse events (n=166)

Lack of improvement (n=104)

Worsening of disease (n=56)

Need for surgery or medical
therapy (n=172)

Loss to follow-up (n=36)

Other reasons (n=99)

[
I
Complete outcomes data available,
including follow-up of most patients
who discontinued treatment (n=1376)

Completion of
4-year trial
(n=883)

Figure 1. Diagram of the Trial, Showing the Numbers of Men Who Entered and Completed the Study and the Numbers Who Dis-

continued Treatment.

Surgery for Benign Prostatic Hyperplasia and Occurrence
of Acute Urinary Retention

Two hundred ninety-nine men either had surgery
or required catheterization for acute urinary reten-
tion during the study: 199 in the placebo group (13
percent) and 100 in the finasteride group (7 per-
cent; reduction in risk with finasteride, 51 percent;
P<0.001) (Table 2). Ditferences in the rates of sur-
gery and acute urinary retention were evident within
four months, with continued divergence throughout
the four-year period (Fig. 2).

One-hundred fifty-two of the men in the placebo
group (10 percent) and 69 of the men in the finas-
teride group (5 percent) underwent surgery (reduc-
tion in risk with finasteride, 55 percent; P<<0.001)
(Table 2 and Fig. 2). The probability of undergoing
the most commonly performed procedure, transure-
thral prostatectomy, was 49 percent lower among the
finasteride-treated men (Table 2).

Acute urinary retention developed in 99 men in
the placebo group (7 percent) and 42 men in the fi-
nasteride group (3 percent) during the study (reduc-

TABLE 1. BASE-LINE CHARACTERISTICS OF MEN
WITH BENIGN PROSTATIC HYPERPLASIA
IN THE PLACEBO AND FINASTERIDE GROUPS.*

PLaceBO FINASTERIDE

CHARACTERISTIC (N=1516) (N=1524)
Age (yr) 64+7 64+6
Race (%)

White 95.5 94.9

Black 3.0 3.0

Other 1.5 2.1
Quasi-AUA symptom scoref 15+6 15+6
Maximal urinary flow rate 11+4 11+4

(ml/sec)

Prostate volume (ml)} 55+26 54+25
Serum PSA (ng/ml) 2.8+2.1 2.8+2.1

*Plus—minus values are means *=SD. There were no significant differenc-
es in base-line characteristics between the treatment groups. PSA denotes
prostate-specific antigen.

1The quasi-AUA symptom score is the symptom score based on an ad-
aptation of the American Urologic Association symptom scale, as described
in the Methods section.

fProstate volume was measured in 312 men, 155 in the placebo group
and 157 in the finasteride group.
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