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EXECUTIVE SUMMARY 

Proscar@ is an azasteroid approved for the treat- 
ment of symptomatic benign prostatic hyperplasia 
(BPH) [1,21. It is a competitive inhibitor of the 
intracellular enzyme a4-3-ketosteroid 5a-reductase 
(5a-reductase), which converts testosterone to 5a- 
dihydrotestosterone (DHT) in the prostate, seminal 
vesicles and other sexual organs, liver, genital skin, 
and frontal scalp. DHT has greater affinity for the 
androgen receptor than testosterone, and the DHT- 
receptor complex in turn has a higher affinity for 
DNA binding sites. The major functions of DHT 
are male sex differentiation in the fetus and devel- 

opment and maintenance of the prostate during 
and after puberty. To illustrate, males with an in- 
herited 5a-reductase deficiency are born with am- 
biguous external genitalia (pseudohermaphrodit- 
ism), and are often raised as girls. With pubertyf 
however, normal testosterone-dependent male de- 
velopment occurs, including increased penis size, 
libido and muscle mass, spermatogenesis, and 
voice change [reviewed in 31. Lack of DHT-medi- 
ated processes is demonstrated by scant beard 
growth, very small prostate gland, and no male 
pattern baldness. More importantly, no cases of 
BPH or prostate cancer have been reported in this 
group despite normal to high serum testosterone 
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levels. Although the specific dependence of pros- 
tate cancer development on DHT has not been 
established, 5a-reductase inhibition appears to be 
a useful strategy for prevention or delay. Because 
of the low frequency of adverse effects, Proscar@ 
was considered for further development as a pros- 
tate cancer chemopreventive drug. 

No preclinical efficacy studies on Proscar@ have 
been sponsored by the CB and none were found in 
the literature. The limited published information 
has shown no effect on the growth rate or final 
weight of implanted rat prostate tumors. However, 
Proscar@ decreased prostate size in normal rats and 
dogs, as well as older dogs with spontaneous pros- 
ta tic hyperplasia. 

Carcinogenicity studies on Proscar@ have been 
performed by Merck, Sharp & Dohme. In a 
19-month mouse study, 250 mg/kg-bw/day 
(671 pmol/kg-bw/day) produced testicular Leydig 
cell adenomas. At a tenth of that dose, Leydig cell 
hyperplasia was obtained, which appeared to re- 
sult from stimulation of these cells to produce tes- 
tosterone by increased luteinizing hormone (LH) 
levels. The NOEL for this effect was 2.5 mg/ 
kg-bw / day (6.7 pmol/ kg-bw / day), 3.5-fold higher 
than the estimated clinical dose (5 mg qd, or ca. 
1.9 pmol/kg-bw qd). In human trials, no signif- 
icant increases in serum LH in Proscar@-treated 
groups DS placebo groups have been observed. 

Reproductive and developmental toxicity studies 
have also been performed by Merck, Sharp & 
Dohme. No effects on fertility, testicular histology 
or mating performance were observed in male rats 
except for defective copulatory plugs in mated 
females. The latter is not relevant for species which 
do not rely on this method of sperm transport (eg.,  
rabbits, humans). Because of the pharmacological 
action of Proscar@, developmental toxicities were 
anticipated. In male offspring of female rats treated 
on gestation days 16 and 17, formation of external 
genitalia was affected, including increased inci- 
dences of hypospadias, cleft prepuce and decreased 
anogenital distance. 

Phase I1 and 111 trials and an extension trial 
sponsored by the manufacturer to determine the 
effectiveness of Proscar@ in BPH treatment have 
demonstrated a low frequency (5-10%) of adverse 
effects. These are primarily related to sexual func- 
tion, such as loss of libido, decreased ejaculate 
volume, and impotence. 

A Phase I11 cancer chemoprevention trial (Pros- 
tate Cancer Prevention Trial) funded by the Coop- 
erative Community Oncology Program and Cancer 
and Leukemia Group B of the NCI is in the accrual 

phase. The endpoints in a projected target popula- 
tion of 18,000 healthy men >55 years of age (9,000/ 
arm) are prostate cancer incidence, grade and 
stage, BPH incidence and severity, mortality, serum 
prostate-specific antigen (PSA) levels, and quality 
of life measurements. Risk factors for prostate can- 
cer will be assessed retrospectively. 

A short-term Phase I1 chemoprevention trial 
with a 5a-reductase inhibitor has been funded by 
the CB. Biopsy-proven prostate cancer patients will 
be treated during the two-week to one-month in- 
terval before a scheduled prostatectomy. The end- 
points are modulation of intermediate biomarkers 
such as PIN grade, ploidy, nuclear mor-phometry, 
and proliferation indices (Ki-67, MIB-1). 

Drug and placebo as 5 mg coated tablets are 
being supplied for the Phase 111 Prostate Cancer 
Chemoprevention Trial by Merck, Sharp & Dohme. 
An agreement with the manufacturer to supply 
drug and placebo will need to be arranged for any 
future clinical chemoprevention trials. 

PRECLINICAL EFFICACY STUDIES 

No preclinical efficacy studies have been spon- 
sored by the CB. All the following data has been 
obtained from the published literature, which in- 
cludes information made available by Merck, Sharp 
& Dohme. These are not chemoprevention studies; 
however, they evaluate the effect of Proscar@ on 
tissue proliferation. This effect may be related to 
inhibition or delay of carcinogenesis. 

In published studies, the effect of Proscar@ on 
male rats implanted (sc) with the Dunning rat 
prostatic carcinoma R-3327 was evaluated [4,51. 
Treatment with 25 mg/kg-bw/day (67.1 pmol/kg- 
bw/day) for up to 42 days had no significant effect 
on tumor growth and final weight, although tumor 
DHT was reduced. In contrast, Proscar@ decreased 
the weight of the ventral prostate in both intact 
rats and castrated rats given testosterone. In addi- 
tion, the drug has been shown to significantly de- 
crease the size of the prostate in young dogs [6,71, 
as well as in elderly dogs with spontaneous pros- 
tatic hyperplasia [61. In humans, BPH is not con- 
sidered a premalignant lesion; however, it may 
respond to similar proliferative influences. 

It should be noted that efficacy studies in rats 
and dogs may not be directly applicable to 
humans. Significant species differences in prostatic 
5a-reductase enzymes exist, including pH profiles, 
affinities for 4-azasteroidal inhibitors, and sensi- 
tivities to mercuric sulfhydryl reagents [81. For ex- 
ample, the IC5,s for Proscar@ inhibition of 5a-re- 
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ductase in prostate homogenates from the three 
species are as follows: rat, 6.8 x M; human, 
1.0 x lo4 M; and dog, 4.0 x M. In addition, rat 
and human enzymes show only 60% amino acid 
sequence homology [9]. In spite of these dif- 
ferences, however, Proscar@ is a potent competitive 
inhibitor of 5ci-reductase in rats, dogs and humans. 

PRECLINICAL SAFETY STUDIES 

No preclinical toxicity studies have been spon- 
sored by the CB. In published studies, no toxicity 
has been reported in males at doses comparable to 
the human dose (5 mg qd or cu. 0.2 pmol/kg-bw 
qd). Leydig cell hyperplasia was reported in mice 
only at doses 35-fold higher than the human thera- 
peutic dose for BPH. Developmental toxicity was 
the only significant effect obtained at doses near 
the human dose; male rat fetuses exposed in utero 
developed abnormal external genitalia. Thus, 
women of reproductive age should avoid even 
dermal exposure to Proscar@. 

ADME Limited preclinical pharmacokinetic 
data are available. In studies by the manufacturer, 
oral Proscar@ is well-absorbed by the rat, dog and 
monkey [lo]. Metabolites were found in the 
plasma, urine and feces of these species and hu- 
mans. In rat hepatic microsomes, Proscar@ is 
hydroxylated at the t-butyl group, which is further 
oxidized to the carboxylic acid in vivo, the major 
metabolite in rat liver and bile and human plasma 
[ll].  The steroid rings are also hydroxylated at the 
6-position; this metabolite has been found in rat 
plasma and human plasma and urine [10,11]. 

Safe$ Several carcinogenicity studies on 
Proscar have been performed by Merck, Sharp & 
Dohme. No carcinogenic effect was observed in 
two-year studies in male (160 mg/kg-bw/day, or 
430 pmol/kg-bw/day) or female (320 mg/kg-bw/ 
day, or 859 pmol/kg-bw/day) Sprague-Dawley 
rats [2,12]. Based on pharmacokinetic parameters 
(AUC), these doses produced systemic exposures 
of 111- and 274-times that in humans receiving 
5 mg qd. In a 19-month study in male CD-1 mice 
given 250 mg/kg-bw/day (671 pmol/kg-bw/day), 
a statistically significant increase in testicular Ley- 
dig cell adenomas was observed [131. At 25 mg/ 
kg-bw/day (67.1 pmol/kg-bw/day), the frequency 
of Leydig cell hyperplasia increased. This effect 
was correlated with a 2-3-fold increase in EH lev- 
els; the latter stimulates the Leydig cells to produce 
testosterone. The NOEL for Leydig cell hyperplasia 
in mice was 2.5 mg/kg-bw/day (6.7 pmol/kg-bw/ 

day), or 3.5-fold the clinical dose. The NOEL in 
rats and dogs treated for one year was 20 mg/kg- 
bw/day (53.7 pmol/kg-bw/day, or 28-fold the 
clinical dose) and 40 mg/kg-bw/day (107.4 pmol/ 
kg-bw/day, or 57-fold the human dose), respec- 
tively. 

Concomitantly, no evidence of mutagenicity was 
observed in an in vitro bacterial mutagenesis assay 
or a mammalian cell mutagenesis assay at maxi- 
mum concentrations of 450-550 pM Proscar@ 12/12]. 
Chromosomal aberrations increased slightly in Chi- 
nese hamster ovary (CHO) cells treated in vitro at 
the same levels [2]; however, these concentrations 
correspond to 4,000-5,000 times the peak plasma 
levels of men administered 5 mg Proscar@. Further, 
no treatment-related increases in chromosomal 
aberrations were obtained in mice given doses of 
671 pmol/kg-bw/day in the carcinogenicity study. 

Proscar@ produces reproductive and develop- 
mental effects in the males of all species tested, 
although effects on fertility were not always ob- 
served. Sexually mature male rats (15-16 weeks 
old) given 80 mg/kg-bw/day (214.7 pmol/kg-bw/ 
day) for 24-34 weeks or young males (4-6 weeks 
old) given 20-80 mg/kg-bw/day (53.7-214.7 p o l /  
kg-bw/day) for 12 weeks produced defective copu- 
latory plugs in mated females [14,15]. This is a di- 
rect result of Proscar@-induced inhibition of pros- 
tate and seminal vesicle secretions; no effects on 
testicular histology, sperm function, or mating per- 
formance were observed. In contrast, mature male 
rabbits treated with doses up to 80 mg/kg-bw/day 
(214.7 pmol/kg-bw/day) for 12 weeks showed no 
effects on fertility [21; this species does not rely on 
copulatory plugs for sperm transport. 

Developmental toxicity was assessed by Merck, 
Sharp & Dohme by administration of 0.01-100 mg 
finasteride/kg-bw/day (0.03-268 pmol/kg-bw/ 
day, ig, suspended in 0.5% aqueous methyl- 
cellulose) to female rats [16,171. Following treat- 
ment on gestation days 16 and 17, dose-related 
incidences of hypospadias, cleft prepuce and de- 
creased anogenital distance in male offspring were 
obtained. The threshold dose was near 0.1 mg/ 
kg-bw/day (0.3 pmol/kg-bw/day), with 100% inci- 
dence at the highest dose. The effects were not 
explained by the slight decreases in maternal body 
weight at doses at or above 3 mg/kg-bw/day 
(8 pmol/kg-bw/day). Thus, 5a-reductase appears 
to be important in the development of male exter- 
nal genitalia, specifically formation of a medial 
mesenchymal plate to push the urogenital sinus to 
the tip of the genital tubercle [171. No abnor- 
malities were observed in female offspring. 
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CLINICAL SAFETY: PHASE I STUDIES 

The CB has not funded any Phase I clinical 
studies of Proscar@. All the following data have 
been obtained from the published literature, which 
includes information made available by Merck, 
Sharp & Dohme. The major adverse effects in men 
were related to sexual function; however, the de- 
crease in PSA levels could mask the presence of 
prostate cancer. With multiple doses, plasma levels 
of Proscar@ rise slowly, and a beneficial effect may 
not be seen for six months. 

Drug Effect Measurement The most obvious 
drug effect measurement is serum DHT; however, 
the dose-response curve is shallow. In healthy male 
volunteers, a dose-related decrease in DHT (50- 
65%) was observed only at single oral doses of 4 0  
mg 112,181; doses between 10 and 100 mg pro- 
duced a 75-82% reduction in circulating androgen 
1191. In BPH patients, maximum suppression was 
reached after 14 days of dosing, and persisted with 
continued treatment [201. After 6-24 months of 
5 mg Proscar@ qd, circulating DHT levels were 
decreased by 70-80% [2,21,221. In addition, this 
biological effect of Proscar@ persists longer than 
plasma drug levels. Serum DHT returned to base- 
line about 12 weeks after discontinuing treatment 
of BPH patients [12]. Although DHT levels may 
not be useful in estimating compliance, serum DHT 
appears to correlate highly with intraprostatic lev- 
els (r=0.92) [231. 

An alternative drug effect measurement is se- 
rum PSA. This measurement decreased 50% and 
48% in BPH patients receiving 5 mg and 1 mg 
Proscar@ qd, respectively, for >3 months. Thus, the 
dose-response curve may also be shallow, and the 
time to effect even longer than that for DHT. 

Safety Male subjects have received single doses 
of Proscar@ up to 400 mg (15.3 pmol/kg-bw) and 
multiple doses up to 80 mg qd (3.1 pmol/kg-bw) 
for three months without adverse effects [21. In 
BPH patients treated with 5 mg Proscar@ 
(0.2 pmol/kg-bw) qd for 12-36 months in U.S. and 
international Phase I1 and I11 clinical trials, the ma- 
jority of adverse reactions were related to sexual 
function. Significantly higher incidences of impo- 
tence, decreased libido, and decreased ejaculate 
volume were reported as compared with placebo 
groups; however, the rates were all 5-10% and 
two-thirds of cases appeared to resolve with ex- 
tended treatment (22 years) [1,12,17,241. The cause 
of these effects is unknown since mean circulating 
testosterone levels increased 10% 121. 

Other possible adverse effects result from inhibi- 

tion of 5a-reductase conversion of other neutral 
steroids, such as cortisol. A year-long Phase I1 
treatment study in BPH patients reported a low 
incidence of laboratory value abnormalities. These 
included increased serum creatinine, calcium, po- 
tassium, and urea nitrogen, or increased red and 
white blood cell counts 1201. Unfortunately, a com- 
parison of the incidence of these effects between 
the treatment and placebo groups was not re- 
ported. 

An additional consideration is that the decrease 
in serum PSA levels in Proscar@-treated BPH pa- 
tients may mask the presence of undetected pros- 
tate cancer. In two Phase I11 efficacy studies in 
BPH patients, three-quarters of men who were 
found to have prostate cancer had reductions in 
PSA levels during 1-2 years of treatment with 
5 mg Proscar@ qd [25]. However, a more recent 
study found that the predictive value of PSA nor- 
malized to MRI-determined prostate volume in- 
creased in BPH patients following treatment with 
Proscar@ for 12 months 1261. This appears to result 
from the greater contribution of adenocarcinoma 
(3.5 ng/ml/g tissue) than BPH (0.3 ng/ml/g tis- 
sue) to circulating PSA [27]. 

ADME The bioavailability of the 5 mg tablet 
formulation of Proscar@ averaged 63% compared 
with constantrate iv infusion [12]. After a single 
oral 5 mg dose, absorption occurred rapidly; a 
C,,, of 37 ng/ml was achieved within 1-2 hrs. The 
AUC,,, was 0.4 pg-hr/ml [2]. With higher doses, 
the C,, AUC,.,, and t,, increased. For example, 
C,,,= 0.92 pg/ml, tm,,=24 hrs, and AUC,.,,= 
12.9 pg.hr/ml after a 200 mg dose [281. Approxi- 
mately 90% of circulating Proscar@ is bound to 
plasma proteins [12]. The majority of this is as the 
lipophilic parent drug, with approximately 12% as 
a less active monohydroxylated metabolite pro- 
duced by the liver. Distribution to peripheral 
tissues (including brain) also occurred as demon- 
strated by a V, of 76 L after constant infusion of 
5 mg over one hour; however, Proscar@ does not 
appear to concentrate in seminal fluid [2,291. 

The plasma elimination t, after a single 5 mg 
dose was 6 hours 121; with doses of 200 mg and 
400 mg, this parameter increased to 17.3 and 
13.4 hrs, respectively 1281. Excretion occurred by 
both the urinary (39% of dose) and fecal (57% of 
dose) routes at doses of 5 3 8  mg [2,301. No parent 
drug was found in urine; the major isolated 
compound was the monocarboylic acid metabolite 
121. 

With multiple doses, the plasma kinetics of 
Proscar@ demonstrated a slow accumulation phase. 
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The AUC and C,,, increased slowly during the 
first four daily doses of 10 mg, but did not accu- 
mulate further after one week [121. After dosing 
with 5 mg qd for 17 days, plasma concentrations 
were 47% and 54% higher than after the initial 
dose in men 45-60 years old and >70 years old, 
respectively [2]. The mean trough concentrations 
after 17 days were 6.2 ng/ml and 8.1 ng/ml, 
respectively, in these two groups. Although the 
elimination rate appeared to decrease in the 
elderly, no dosage adjustment was deemed neces- 
sary. 

CLINICAL EFFICACY: PHASE 11/111 STUDIES 

The CB has not funded clinical efficacy studies 
of Proscar@ as a cancer chemopreventive. A Phase 
111 chemoprevention trial (Drs. C. Coltman and 0. 
Brawley) sponsored by the NCI, DCPC Coopera- 
tive Community Oncology Program is underway to 
determine the effect of Proscar@ treatment for 
seven years on prostate cancer and other endpoints 
in healthy older men. In addition, a manufacturer- 
sponsored Phase I1 trial is examining the effect of 
Proscar@ on PSA levels in men who have under- 
gone radical prostatectomy for non-metastatic 
prostate cancer. Finally, the CB is considering a 
Phase I1 trial in prostate cancer patients scheduled 
for prostatectomy with intermediate biomarkers as 
the endpoints, as discussed below. 

The Phase I11 Prostate Cancer Prevention Trial is 
being coordinated by the Southwestern Oncology 
Group (SWOG) in collaboration with the Eastern 
Community Oncology Group (ECOG) and Cancer 
and Leukemia Group B [31]. This trial will deter- 
mine the effect of 5 mg Proscar@ qd for seven years 
on prostate cancer incidence, grade and stage, BPH 
incidence and severity, overall and prostate-specific 
mortality, quality of life measurements (e.g., sexual 
and urinary function), prostatic transurethral resec- 
tion (TURP) incidence, and serum PSA levels 
[32,33]. An additional aspect of the trial will be a 
retrospective assessment of risk factors for prostate 
cancer. Over the three-year randomization period, 
a total of 18,000 men >55 years of age from 
222 sites will enter the treatment and placebo arms 
(9,00O/arm). Subjects with a normal digital rectal 
exam (DRE) and PSA below 3.0 ng/ml will be 
stratified within each arm by age, race, and history 
of first-degree relative with prostate cancer. A DRE 
and PSA assay will be performed yearly; after 
seven years, a prostate biopsy will be obtained. 
Since the start of the study on October 18, 1993, 

2,500 subjects have been recruited, which is ahead 
of schedule [341. 

A new Phase I1 trial (Dr. S.W. Beenken, Univer- 
sity of Alabama) of a 5a-reductase inhibitor was 
funded in 1994 by the CB. Biopsy-diagnosed pros- 
tate cancer patients are treated with the drug for 
two weeks to one month before their scheduled 
prostatectomy. This placebo-controlled, blinded 
study will evaluate intermediate biomarkers as 
surrogate trial endpoints, plus titrate the dose of 
the 5a-reductase inhibitor ZIS biomarker response. 
Possible biomarkers include grade of PIN, Ki-67, 
MIB-1, ploidy, and nuclear morphometry. 

Merck, Sharp & Dohme is sponsoring a Phase I1 
study in 100 non-metastatic prostate cancer patients 
who have undergone radical prostatectomy 135,361. 
The endpoint is the effect of the drug on serum 
PSA, which is a risk factor for prostate cancer 
recurrence/metastasis. Proscar@ was previously 
found to produce only a 15-20% decrease in PSA 
levels in patients with Stage D (it?., metastatic) 
prostate cancer; none of the lesions demonstrated 
regression 1371. 

PROPOSED STRATEGY 
FOR CLINICAL DEVELOPMENT 

Drug Effect Measurement Issues 

The most obvious drug effect measurement is 
serum DHT; however, the dose-response curve is 
shallow. In BPH patients, maximum suppression is 
reached after 14 days of dosing, and persists with 
continued treatment. In addition, this biological 
effect of Proscar@ persists 12 weeks longer than 
plasma drug levels. Although DHT levels may not 
be useful in estimating compliance, serum DHT 
appears to correlate highly with intraprostatic lev- 
els (r=0.92). More information in BPH-free males is 
needed to determine the utility of serum DHT as a 
drug effect measurement for chronic Proscar@ in- 
take in cancer chemoprevention trials. 

An alternative drug effect measurement is de- 
creased serum PSA. However, this measurement 
also has a shallow dose-response curve and the 
time to effect is even longer than that for DHT. The 
Phase 111 chemoprevention trial should provide 
more information on the effect of Proscar@ on PSA 
levels in normal subjects. 

Safety Issues 

Sufficient toxicity studies for clinical develop- 
ment of Proscar@ appear to have been performed 
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by Merck, Sharp & Dohme. It may be possible to 
rely on approved product labeling information for 
authorized doses, types of adverse events, preclini- 
cal toxicology, etc. Additional data, such as clinical 
chemistry results in an animal toxicity study or 
clinical data supporting higher doses, may be 
available in Merck, Sharp & Dohme's IND or NDA 
files. 

Pharmacodynamics Issues 

Since the dose-response curve for inhibition of 
5a-reductase is shallow, further development of 
Proscar@ should include titration of the tissue effect 
against doses lower than 5 mg qd. Lower doses 
may also decrease the incidence of adverse sexual 
function effects. 

Regulatory Issues 

No studies exist in the published literature or 
the CB preclinical testing program investigating the 
chemopreventive efficacy of Proscar@ against pros- 
tate carcinogenesis. Negative data exists regarding 
the drug's effect on established tumors. Conversely, 
the safety of the drug during chronic intake has 
been established in several Phase I1 and I11 treat- 
ment trials in BPH patients, and a seven year 
Phase I11 chemoprevention trial is in progress. No 
regulatory obstacles to further clinical development 
of Proscar@ appear to exist. 

Supply and Formulation Issues 

Merck, Sharp & Dohme holds the rights to 
Proscar@, and is supplying the drug and placebo 
for the Phase I11 chemoprevention trial funded by 
the NCI. An agreement with the manufacturer to 
supply drug and placebo will need to be arranged 
for any future NCI-sponsored clinical trials. An 
alternative is the use of another 5a-reductase inhib- 
itor, such as Epristeride (SmithKline Beecham) or 
4-hydroxy-4-androstene-3,17-dione (Sigma Chemi- 
cal Co.). 

Intermediate Biomarker Issues 

The only intermediate biomarker which has 
been assessed with Proscar@ is serum PSA; how- 
ever, it is of limited value as a surrogate trial end- 
point. PSA is a protease produced by normal, hy- 
perplastic and neoplastic prostatic epithelium for 
secretion into the seminal fluid. Increased leakage 

of PSA into the circulation is a result of loss of the 
basal cell layer in prostatic intraepithelial neoplasia 
(PIN) and cancer or the increased prostate volume 
secondary to BPH. Thus, it is a marker of the pres- 
ence of a tumor or hyperplasia, rather than a caus- 
ative factor in carcinogenesis. 

Additional intermediate biomarkers need to be 
evaluated in reclinical and short-term clinical tri- 
als if Proscar is developed further as a cancer che- 
mopreventive drug. As suggested at a recent work- 
shop, potential biomarkers include PCNA, MIB-I, 
ploidy, morphometry (cell size, number of nucleoli, 
texture, nuclear roundness, apoptotic bodies, chro- 
matin distribution), c-erbB-2, and PIN 1381. 

B 

Clinical Studies Issues 

The efficacy of Proscar@ in treating BPH has 
been studied in two 12-month Phase 111 trials [re- 
viewed in 12,391. The 5 mg daily dose decreased 
prostate volume by a mean of only 20%, although 
serum DHT decreased 80%. The latter effect is the 
same as that obtained from surgical castration. 
Symptom improvement, such as increased urinary 
flow rate, was unpredictable. An open-label exten- 
sion trial at the completion of the Phase 111 trials 
suggested that slight declines in prostate volume 
and symptoms continued during an additional 
year of treatment 1121. The lack of a large effect 
may result from several considerations which may 
also affect its chemopreventive efficacy. First, two 
isozymes of 5a-reductase exist in the epithelial 
cells [401, but Proscar@ inhibits only one type 2 
[reviewed in 381. This is the reason that serum and 
prostatic DHT are not reduced by 100%. It may be 
necessary to inhibit both isozymes. Second, intra- 
prostatic testosterone increases significantly since 
it is not metabolized further [41 I; this high concen- 
tration may overcome its weaker association with 
the androgen receptor compared with DHT 1421 
and perhaps promote tumor growth [61. Finally, 
normal and hyperplastic prostatic tissues appear to 
contain more 5a-reductase activity than cancer tis- 
sues [61, and enzyme activity does not correlate to 
tumor p d e .  Thus, it is unclear what effect 
Proscar may have on prostatic adenocarcinoma 
development. Except for dose-titration and short- 
term biomarker studies, further clinical develop- 
ment of Proscar@ by the CB will await results of 
both the NCI-funded Phase I11 prostate cancer pre- 
vention trial in healthy older men and the manu- 
facturer-funded trial in prostate cancer patients 
after radical prostatectomy. 
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