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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.
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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.

. For personal use only. No other uses without permission.

Copyright © 1998 Massachusetts Medical Society. All rights reserved.



EFFECT OF FINASTERIDE ON THE RISK OF ACUTE URINARY RETENTION AND THE NEED FOR SURGICAL TREATMENT

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-

Downloaded from www.nejm.org on November 8, 2009

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.

Volume 338 Number 9 - 559

. For personal use only. No other uses without permission.

Copyright © 1998 Massachusetts Medical Society. All rights reserved.



The New England Journal of Medicine

TABLE 2. FOUR-YEAR INCIDENCE OF ACUTE URINARY RETENTION
OR SURGERY FOR BENIGN PROSTATIC HYPERPLASIA AMONG MEN
IN THE PLACEBO AND FINASTERIDE GROUPS.*

Risk
PLAcEBO FINASTERIDE RepbucTioN
OuTcoMmE (N=1503) (N=1513) (95% ClI)
no. (%) %
Surgery or acute urinary 199 (13) 100 (7) 51 (38-61)
retention

Surgery 152 (10) 69 (5) 55 (41-65)
Transurethral prostatectomy 125 (8) 64 (4) 49 (33-62)
Acute urinary retentiont 99 (7) 42 (3) 57 (40-69)
Spontaneous 56 (4) 20 (1) 62 (40-76)
Precipitated 48 (3) 23 (2) 52 (23-70)

*Twenty-four men from one center were excluded from the analysis (see
the Methods section). Risk reduction has been calculated with the log-
rank test for the time to a first event. CI denotes confidence interval.

tAcute urinary retention was classified as spontaneous when there was
no evidence of precipitating factors other than benign prostatic hyperplasia
and as precipitated when there was evidence of precipitating factors in ad-
dition to benign prostatic hyperplasia, such as preceding surgery, predis-
posing medications, or urinary tract infection. A single patient may have
had an episode of both spontaneous and precipitated acute urinary reten-
tion at different times, but each man was only counted once in the total.

tion in risk with finasteride, 57 percent; P<<0.001)
(Fig. 2 and Table 2). Finasteride decreased the risk of
both spontaneous and precipitated acute urinary re-
tention (P<<0.001 for both comparisons with place-
bo) (Table 2). Many men with spontaneous acute
urinary retention ultimately underwent surgery (72
percent in the placebo group and 33 percent in the
finasteride group). Fewer men who had precipitated
urinary retention (24 percent in the placebo group
and 10 percent in the finasteride group) ultimately
underwent surgery.

Symptoms, Prostate Volume, and Urinary Flow Rate

Symptom scores decreased in both groups during
the first eight months, with further improvement
over time in the finasteride group but not the place-
bo group (Fig. 3). The mean decreases in symptom
scores (including those in the men who discontin-
ued treatment) were 2.6 in the finasteride group and
1.0 in the placebo group (mean difference between
groups, 1.6; 95 percent confidence interval, 2.5 to
0.7; P<0.001). Among the men who completed the
study, the mean symptom score decreased by 3.3
points in the finasteride group and 1.3 points in the
placebo group (mean difference, 2.1; 95 percent
confidence interval, 2.6 to 1.6; P<<0.001).

The mean prostate volume decreased during the
first year in the finasteride group, with no further in-
crease thereafter (Fig. 3). In contrast, prostate vol-
ume increased continuously in the placebo group.
Among men who completed the study, the overall
mean decrease in prostate volume was 18 percent in
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Figure 2. Probability of Undergoing Surgery for Benign Prostat-
ic Hyperplasia or the Development of Acute Urinary Retention
during the Four-Year Study Period in the Placebo and Finaster-
ide Groups.

The figure shows life-table analyses of the proportion of men
with each outcome. The numbers of events shown below the
graphs are those that occurred during each one-year interval.
The numbers of men at risk are those at the beginning of the
respective one-year intervals. Data on men who died, were giv-
en a diagnosis of prostate cancer, or were lost to follow-up
were censored at the time of death, diagnosis of prostate can-
cer, or discontinuation of therapy.
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Figure 3. The Effect of Finasteride or Placebo on Symptom
Scores (on the Quasi-AUA Symptom Scale), Prostate Volume,
and Maximal Urinary Flow Rate over Time.

Values are mean (*=SE) changes from base line. The numbers
below the panels show the numbers of patients with valid data
who remained in the study.

the finasteride group, as compared with an overall
increase of 14 percent in the placebo group (mean
difference between groups, 32 percent; 95 percent
confidence interval, 28 to 36 percent; P<<0.001).

There was a clear separation between the treat-
ment groups in the maximal urinary flow rate within
the first four months of the study (Fig. 3). Among
men who completed the study, the mean increase in
the maximal flow rate was 1.9 ml per second in the
finasteride group and 0.2 ml per second in the pla-
cebo group (mean difference between groups, 1.7
ml per second; 95 percent confidence interval, 1.3
to 2.1; P<0.001).

Safety

There were no significant differences between the
groups in the incidence of serious adverse effects.
The only drug-related adverse effects that occurred
in 1 percent or more of the men for which the rates
differed significantly between the groups were symp-
toms of sexual dysfunction, breast enlargement or
tenderness, and rashes (Table 3). Decreased libido
and impotence were more frequent in the finasteride
group only during the first year. There were no cases
of breast cancer in the finasteride group, but two
were reported in the placebo group; neither man
had a history of gynecomastia.

The men were carefully monitored for prostate
cancer with serial digital rectal examinations and
measurements of serum prostate-specific antigen.
Prostate biopsies were performed during the study in
325 men in the finasteride group and 320 in the pla-
cebo group. The overall incidence of prostate cancer
was 5 percent in each group.

DISCUSSION

The most important finding of this study is that
finasteride, as compared with placebo, decreased the
need for prostate surgery and the risk of acute uri-
nary retention. The differences were evident within
four months after the start of the study and contin-
ued throughout the four-year study period. On the
basis of these results, 15 men (95 percent confidence
interval, 1 to 23) would need to be treated for four
years to prevent one event (either surgery or acute
urinary retention). Although a-adrenergic—antago-
nist drugs also provide symptomatic relief, a reduced
requirement for surgery has not been demonstrated
with such treatment.!¢ Clearly, a decrease in the need
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TABLE 3. DRUG-RELATED ADVERSE EVENTS
THAT OCCURRED IN 1 PERCENT OR MORE OF MEN
IN YEAR 1 AND YEARS 2 THROUGH 4 OF THE STUDY

AND WHOSE INCIDENCE DIFFERED SIGNIFICANTLY
BETWEEN GROUPS.

ADVERSE EVENT AND Yr YR P
STuDY GROUP 1 2-4 VALUE*

% of patients

Decreased libido 0.002
Placebo 3.4t 2.6
Finasteride 6.4 2.6

Impotence <0.001
Placebo 3.7t 5.1
Finasteride 8.1 5.1

Decreased ejaculate <0.001

volume

Placebo 0.8t 0.5%
Finasteride 3.7 1.5

Ejaculation disorder 0.002
Placebo 0.1 0.1
Finasteride 0.8 0.2

Breast enlargement 0.03
Placebo 0.1§ 1.1
Finasteride 0.5 1.8

Breast tenderness 0.03
Placebo 0.1 0.3
Finasteride 0.4 0.7

Rash 0.04
Placebo 0.2 0.1
Finasteride 0.5 0.5

*P values are for the comparison of the overall (four-year)
incidence of each event between the groups.

1P<0.001 for the comparison with the finasteride group.
P =0.003 for the comparison with the finasteride group.

§P=0.04 for the comparison with the finasteride group.

for surgery has important public health and eco-
nomic implications, since transurethral prostatec-
tomy is the second most common operation in older
men.!”

Although many factors enter into a decision to
operate on a man with benign prostatic hyperplasia,
including the preferences of both the physician and
the patient, the placebo-controlled design of this
study precluded any bias in the choice of surgical
therapy. Although this study was performed in the
United States, the rate of surgery in the placebo
group was similar to that in several worldwide place-
bo-controlled trials.!! In addition, in a controlled
trial of medical therapy, there may be a tendency to
encourage patients to stay in the study. Therefore,
rates of surgery in this study might be lower than the
actual rates among similar patients in clinical prac-
tice. In fact, in a recent four-year cohort study of
men with benign prostatic hyperplasia who were
treated at five North American urology practices, 24
percent of patients with moderate symptoms and 39
percent of those with severe symptoms underwent
surgery.*

Acute urinary retention is often considered the
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most serious outcome of benign prostatic hyperpla-
sia.!8 In this study, 4 percent of the men in the pla-
cebo group had a spontancous episode of acute uri-
nary retention — a rate similar to the incidence in
other U.S. and worldwide trials.”!11® The rate was
1 percent in the finasteride group. No other thera-
pies have been reported to decrease the incidence of
acute urinary retention in long-term studies. In a
six-month placebo-controlled study of the a-adre-
nergic—antagonist drug alfuzosin in 518 men, 7 men
in the placebo group and 1 in the alfuzosin group
had acute urinary retention.2® However, 31 percent
of enrolled men who discontinued therapy prema-
turely were lost to follow-up. In a one-year study of
2084 men given terazosin, another a-adrenergic—
antagonist drug, or placebo, the incidence of acute
urinary retention was 1.3 percent in both groups.!?

The reduction in the risk of spontaneous acute
urinary retention is important in terms of reducing
morbidity and also in terms of decreasing the num-
ber of men who need surgery. Acute urinary reten-
tion is a painful condition and may increase the mor-
bidity of transurethral prostatectomy.2123

In several one- and two-year placebo-controlled tri-
als, the administration of finasteride resulted in symp-
tomatic improvement in men with prostatic enlarge-
ment and moderate-to-severe symptoms.$:10.14,24-26
Men with little or no enlargement of the prostate
gland were less likely to have improvement.1027 The
present study confirms and extends these observa-
tions by demonstrating statistically significant and
clinically meaningful improvements in symptom scores
among men with enlarged prostate glands.

Our study could be criticized for the high rate of
discontinuation of the study drugs. However, in the
one-year study comparing terazosin with placebo,
38 percent of the men in the terazosin group and
46 percent of those in the placebo group discontin-
ued therapy prematurely.’¢ In addition, in the four-
year cohort study of men followed by North Amer-
ican urologists, complete data were not available for
26 percent of men.* When viewed in this context,
the discontinuation rate in the present four-year
study is not surprising. Moreover, the intention-
to-treat analysis included all events during the four-
year period, including those that occurred in men
who had stopped taking the study drug, with com-
plete information available on outcomes for 92 per-
cent of the men.

Another important caveat is that the enrollment
criteria were moderate-to-severe symptoms and an
enlarged prostate on digital rectal examination. Al-
though some men with symptoms have enlargement
of the prostate gland, many others have similar uri-
nary symptoms but no such enlargement.2$ The de-
creased rates of surgery and acute urinary retention
may not be generalizable to the men without pros-
tatic enlargement.
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In summary, among men with symptoms of uri-
nary obstruction and prostatic enlargement, treat-
ment with finasteride reduced the four-year risk of
requiring surgery and of acute urinary retention.
The benefit of finasteride was evident within four
months after the initiation of treatment, and it con-
tinued throughout the four-year study period.
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APPENDIX

In addition to the authors, the other members of the Finasteride Long-
Term Efficacy and Safety Study Group are A. Aigen, R. Anderson, S. Auer-
bach, M. Bamberger, J. Bannow, W. Barzell, D. Bergner, J. Bonilla, R.B.
Bracken, W. Brannan, W. Bremner, T. Brown, R. Castellanos, S. Childs,
K.S. Coftield, T. Cook, C. Cox, E.D. Crawford, B. Dalkin, RW. deVere
White, G. Drach, H. Epstein, C. Ercole, D. Falcone, D. Finnerty, W. Fitch,
M. Flanagan, J. Fowler, H. Fuselier, D. Garvin, J. Geller, R. Gibbons, P.
Gilhooly, M. Gittelman, S. Glickman, J. Gottesman, T. Gray, J. Grayhack,
H. Guess, L. Harrison, R. Herlihy, G.B. Hodge, Jr., R. Huben, P Hudson,
C.L. Jackson, E. Johnson, D. Kadmon, S. Kandzari, S. Kantor, S. Kaplan,
M. Koppel, G. Kornitzer, D. Kozlowski, O. Kurzer, R. Labasky, J. Liberti-
no, R. Lund, S. Luttge, D. Lynch, G. Malek, N. Mangelson, A. Matsumo-
to, W.S. McDougal, A. Melman, D. Milam, R. Milsten, J. Mitchell, D.
Mobley, P Narayan, L. Oppenheimer, F. Pappas, R. Parra, L. Peterson, J.
Rajfer, P Reddy, M. Resnick, O.F. Rigby, N. Romas, S. Rosenberg, S.
Rosenblatt, S. Rous, C. Rowe, J. Roy, B. Saltzman, W.P. Sawyer, P Schell-
hammer, J. Schmidt, K. Short, T. Shown, D. Siegel, M. Soloway, T.
Stanisec, B. Stein, E. Stoner, D. Sussman, L. Tenover, F. Wei, S. Weiner, G.
Wells, H. Wessells, C. White, H. Wise, and G. Zhang.
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