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NDA 20-180/S-018 -

Merck & Co., Inc. -

Attention: Tamra L. Goodrow, Ph.D.

Associate Director, Regulatory Affairs

Sumneytown Pike, P.O. Box 4, BLA-20

West Point, PA 19486-004 = an K }'iiﬁ!q

Dear Dr. Goodrow:

Please refer to your pending August 3, 1998, supplémental new drug applicatidn submitted under -
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Proscar ™ (finasteride) Tablets.

- We acknowledge receipt of your submission dated June 14, 1999.

This supplemental new drug apphcatloh provides for changes to the patient package insert by
adding information regarding the use of percent free PSA as an aid in the detection of prostate
cancer.

We have completed the review of this supplemental application, as amended, and have concluded
that adequate information has been presented to demonstrate that the drug product is safe and
effective for use as recommended in the agreed upon labeling text. Accordingly, the
supplemental application is approved effective on the date of this letter. .

Thé final printed labeimg (FPL) fnust be identical to the submitted draft labeling (text for the |
patient package insert submitted June 14, 1999). Marketing the products with FPL that is not
identical to the approved labeling text may render the product mlsbranded and an unapproved
new drug. :

Please submit 20 copies of the FPL as soon as it is available, in no case more than 30 days after it
" is printed. Please individually mount ten of the copies on heavy-weight paper or similar material.
For administrative purposes, this submission should be designated "FPL for approved
supplement NDA 20-180/S- 018 " Approval of this submission by FDA is not requlred before the
labeling is used.

We remmd you that you must comply with the requirements for an approved NDA set forth o
under 21 CFR 314.80 and 314.81. - SRR
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If you have any questlons please contact Evelyn Farinas, Regulatory Project Manager at
(301) 827-4260.

Sincerely,

Ma/u lrvyn, S/RITY
Lisa D. Rarick, MD.
Director, '
Division of Reproductive and
- Urologic Drug Products (HFD- 580)
Office of Drug Evaluation Ill
~ Center for Drug Evaluation and Research

cC: .
Archival NDA 20-180
~ HFD-580/Div. Files.

- HFD-580/Farinas = |

- HFD- 580/Ranck/l\/Iann/Shames/I-Ilrsch/Pauls/Colangleo/Farmas/Rumble -

HF-2/MedWatch (with labeling) :

HFD-002/0ORM (with labeling)

HFD-102/Houn/Ripper (with labeling)

HFD-40/DDMAC/Askine (with labeling)

HFD-613/0OGD (with labeling)

HFD-95/DDMS (with labeling)
‘DISTRICT OFFICE

Drafted by erf/07.13.99 . ‘

Initialed by: LRarick 07.29.99/ NMarks 07. 22 99/DShames 07. 23. 99/MMann 07.23. 99/TRumble
07.21.99/KColangelo 07.19. 99

final: erf/ 07.30.99 o

filename: Merck/NDA/NDA20180/letters
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€29 MERCK & CO, INC.
Whitehouse Station, NJ 08889, USA

PROSCAR®

(FINASTERIDE)
TABLETS

DESCRIPTION

PROSCAR® (finasteride), a synthetic 4-azasteroid com-
pound, is a specificinhibitor of steroid Type Il 5a-reductase, an
intracellular enzyme that converts the androgen testosterone
into 5u-dihydrotestosterone (DHT).

Finasteride is 4-azaandrost-1-ene-17-carboxamide, N-(1,1-
dimethylethyl}-3-oxo-,{5a, ‘I7B)- The empirical formula of
finasteride is C23H36N202 and its molecutar weight is 372.55.
Its structural formula is:

THC(CH:;):;

Finasteride is a white crystalline powder with a melting
point near 250°C. itis freely soluble in chloroform and in lower
alcohol solvents, butis practically insoluble in water.

PROSCAR ({finasteride) tablets for oral administration are
film-coated tablets that contain 5 mg of finasteride and the fol-
lowing inactive ingredients: hydrous lactose, microcrystalline
cellulose, pregelatinized starch, sodium starch glycolate,
hydroxypropy! cellutose LF, hydroxypropylmethyl celiulose,
titanium dioxide, magnesium stearate, talc, docusate sodium,
FD&C Biue 2 aluminum lake and yellow iron oxide.

CLINICAL PHARMACOLOGY

The development and enlargement of the prostate gland is
dependent on the potent androgen, 5a-dihydrotestosterone
(DHT). Type II 5a-reductase metabolizes testosterone to DHT
in the prostate gland, liver and skin. DHT induces androgenic
effects by binding to androgen receptors in the cell nuclei of
these organs.

Finasteride is a competitive and specific inhibitor of Type 11
5a-reductase with which it slowly forms a stable enzyme com-
plex. Turnover from this complex is extremely slow
{ty, ~ 30 days). This has been demonstrated both in vivoand in
vitro. Finasteride has no affinity for the androgen receptor. In
man, the 5a-reduced steroid metabolites in blood and urine
are decreased after administration of finasteride.

In man, a single 5-mg oral dose of PROSCAR produces a
rapid reduction in serum DHT concentration, with the maxi-
mum effect observed 8 hours after the first dose. The sup-
pression of DHT is maintained throughout the 24-hour
dosing interval and with continued treatment. Daily dosing
of PROSCAR at 5 mg/day for up to 4 years has been shown to
reduce the serum DHT concentration by approximately 70%.
The median circulating level of testosterone increased by
approximately 10-20% but remained within the physiologic
range.

Adult males with genetically inherited Type Tl 5a-reductase
deficiency also have decreased levels of DHT. Except for the
associated urogenital defects present at birth, no other clinical
abnormalities related to Type 1I Sa-reductase deficiency have
been observed in these individuals. These individuals have a
small prostate gland throughout life and do not develop BPH.

In patients with BPH treated with finasteride {1-100 mg/day)
for 7-10 days prior to prostatectomy, an approximate 80%
lower DHT content was measured in prostatic tissue removed
at surgery, compared to placebo; testosterone tissue concen-
tration was increased up to 10 times over pretreatment levels,
relative to placebo. Intraprostatic content of prostate-specific
antigen (PSA) was also decreased.

In healthy male volunteers treated with PROSCAR for
14 days, discontinuation of therapy resulted in a return of DHT
levels to pretreatment levels in approximately 2 weeks. in

°Registered tradernark of MERCK & CO., INC.
COPYRIGHT © MERCK & CO., Inc., 1992 1995 1998
All rights reserved.

PROSCAR® (Finasteride) Tablets

patients treated for three months, prostate .volume,,
declined,by approximately 20%,.returned to close to b
value after approximately. three momhs of dnscontlnuatmn of
therapy. . -

:-Fharmacokinetics . T
: ‘Absorpnon :

Ina study-of 15 healthy young subjec!s the mean bioavail-

-ability of finasteride 5-mg tablets was'63% (range 34-108%),

based on'the ratio of area under the curve {AUC) relative to-an
intravenous (V) reférence dose. Maximiuni findsteride plasma
concentration averaged 37 ng/ml {range, 27-49 ng/mL) and
was reached 1-2 hours postdose: Bigavailability-of flnastende

* “was hot affectéd by food.

Distribution Y

Mean steady-state volume of distri n was
(range, 44-96 liters). Approximately 90% of circulating finas-
teride is bound to plasma proteins. There is a slow accumula-
tion phase for finasteride after multiple dosing. After dosing
with 5 mg/day of finasteride for 17 days, plasma concentra-
tions of finasteride were 47 and 54% higher than after the first
dose in men 45-80 years old {n=12) and 270 years old {n=12),
respectively. Mean trough concentrations after 17 days of
dosing were 6.2 ng/mL {range, 2.4-9.8 ng/mL} and 8.1 ng/mL
{range, 1.8-19.7 ng/mL}, respectively, in the two age groups.
Although steady state was not reached in this study, mean
trough plasma concentration in another study in patients with
BPH (mean age, 65 years) receiving 5 mg/day was 9.4 ng/mL
{range, 7.1-13.3 ng/mL; n=22) after over a year of dosing.

Finasteride has been shown to cross the blood brain barrier
but does not appear to distribute preferentially to the CSE.

in 2 studies of healthy subjects (n=69) receiving PROSCAR
5 mg/day for 6-24 weeks, finasteride concentrations in semen
ranged from undetectabie {<0.1 ng/mL} to 10.54 ng/mL. In an
earlter study using a less sensitive assay, finasteride concen-
trations in the semen of 16 subjects receiving PROSCAR 5 mg/
day ranged from undetectable {<1.0 ng/mL} to 21 ng/mL.
Thus, based on a 5-mL ejaculate volume, the amount of finas-
teride in semen was estimated to be 50- to 100-fold less than
the dose of finasteride (5 ng) that had no effect on circulating
DHT levels in men (see also PRECAUTIONS, Pregnancy).

Metabolism

Finasteride is extensively metabolized in the liver, primarily
via the cytochrome P450 3A4 enzyme subfarmily. Two metabo-
lites, the t-buty! side chain monohydroxylated and monocar-
boxylic acid metabolites, have been identified that possess no
more than 20% of the 5a-reductase inhibitory activity of finas-
teride.

Excretion

In healthy young subjects (n=15), mean plasma clearance of
finasteride was 165 mt/min {range, 70-279 ml/min) and mean
elimination half-life in plasma was 6 hours (range, 3-16
hours). Following an oral dose of 1*C-finasteride in man (n=6},
amean of 39% (range, 32-46%) of the dose was excreted in the
urine in the form of metabolites; 57% (range, 51-64%) was
excreted in the feces.

The mean terminal half-life of finasteride in subjects
>70 years of age was approximately 8 hours {range, 6-15
hours; n=12}, compared with 6 hours {range, 4-12 hours; n=12)
in subjects 45-60 years of age. As a result, mean AUC (0-24 hr)
after 17 days of dosing was 15% higher in subjects > 70 years
of age than in subjects 45-60 years of age (p=0.02).

Special Populations
Pediatric: Finasteride pharmacokinetics have not been inves-
tigated in patients <18 years of age.
Gender: Finasteride pharmacokinetics in women are not
available.
Geriatric: No dosage adjustment is necessary in the elderly.
Although the elimination rate of finasteride is decreased in the
elderly, these findings are of no clinical significance. See also
Pharrnacokinetics, Excretion and DOSAGE AND ADMINIS-
TRATION.
Race: The effect of race on finasteride pharmacokinetics has
not been studied.
Renal Insufficiency: No dosage adjustment is necessary in
patients with renal insufficiency. In patients with chronic renal
impairment, with creatinine clearances ranging from 9.0 to
55 mL/min, AUC, maximum plasma concentration, half-life,
and protein binding after a single dose of *C-finasteride were
similar to values obtained in healthy volunteers. Urinary
excretion of metabolites was decreased in patients with renal
impairment. This decrease was associated with an increase in
fecal excretion of metabolites. Plasma concentrations of
metabolites were significantly higher in patients with renal
impairment {based on a 60% increase in total radloactlwty
AUC). However, finasteride has been well tolerated in BPH
patients with normal renal function receiving up to 80 mg/day
for12 weeks, where exposure of these patients to metabolltes
would presumably be much greater.
Hepatic Insufficiency: The effect of hepatic msufﬁmency onfin-
asteride pharmacokinetics has not been studied. Caution
should be used .in the administration of PROSCAR in those
patients with liver function abnormalities, as finasteride is
métabolized extensively in the liver.
Drug Interactions (also see PRECAUTIONS, Drug Interactions)
No drug interactions of clinical importance have been iden-
tified: Finasteride does not appear to affect the cytochrome
P450-linked drug metabotism enzyme system. Compounds
that -have been tested in man have included antipyrine,
digoxin, propranoiol; theophylline, and warfarin, and no clini-
cally'meaningful interactions were found.
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j 5PR(E)SC
Terpn Efficacy and Saféty Study (PEESS),
domized, placebo-controlled 4-year multlcent’er study. 3040
‘patients between the ages ;45 and 78; with moderate to
severe symptoms,of BRH and; an enlarged prostate upon digi-
tal_rectal exammatlon,rwere randomnzed into the study {1524
to firasteride; 1576 to placebo) aid:3016 patiénts were evalu-
able for efficacy. 1883 patients completed the 4-year study

{1000 the findsteride.group, 88310 théplacebo group).

Effect on Symp m Score —
Symptoms wére qqantlf d usmg ‘a’score snmﬂar to the
Americafi Urolagical” TAssociation Symptom “Score, , which
evaluated both obstructive symptoms (impairment ofstze and
force-of stream,-sensation of-incomplete -bladder emptylng,
delayed or mterrupted unnatlon) and irritdtive7sy mptoms
(nocturia, daytime frequency, need to strain or push the flaw
of urine) by rating on a 0to 5 scale for six symptonis ‘andE0to
"4 $cale for one symptom, fora total possible'score of34.
Patients in PLESS, had moderate to severe symptoms at
baseline r(rmaan of aprbro:glmately 15-points on-a-0:34 pomt
scale). PatientS randomized to PROSCAR who remz 1ed:on
therapy for 4 years had a mean (1 SD) decrease in sy 1
score of 3.3 (£.5.8) poihts compared with 1.3:(+ 5.6) pm 15.in
the. placebo group (See Figure 11.) A-statisticaily&i mﬁcant
improvement in symptom score was evident at.1:
"papgnts preatedwrth OSCARVS placebo (=2:3vs =1 ,p;),and
_thisimprovemerit.con nuédthrough Year. 4 .
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Figure 1
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seen in PLESS. Altheugh an: garly lm’br'owf’nent - urindry
symptoms was seen in sgme patientepatherapeuticyrigbof.at
least 6 months was generally necessa
beneﬁcnaFresponse‘l i
improvement in BPH’ I A
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Aent failates. Treatmriefit failiie was prospécttvely defiréd as

BPH-rtelated: urologloalfevents or cliriical déterioration; lack.of

gitnprovément:and/or the heed: for alternative ‘therapy. BPH-

1, related urological events were defined as urological surgical
1 intervention and:acute-urinary rétehition requiring ¢athéteriza-

g tion. Completereventinformation was available fof 92% of the
¢ patients. Thefollowingtable (Table:t}isatmmarizestheresults.
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= T Yable T = = —= through the first year and throughout an additional5 years of
It AN‘Trdatment Failurés i PLESS - - open extension studies.
y  Pater ] o RS N Effect on-Prastate Volume e
Fvent - |Placebe | Finasterids [Relative ssl.cl “p| - ~In PLESS, prostate volume was SSESSed Veaﬂv bv mag-
T N=1503, .| -N=1513 - [Risk™* . |- Valug** netie; resonance .imaging (MR}).in a:subset of:patients..In

- jAR Treatmen't Failures || 303

Surglca TR 101
Interventiofis-for BPH |-~ **

n > patlents treated: with-PROSCAR .who -remainedon :therapy,

068 i i tnu79) <o . prostate volume. was reduged, compared with.both baseline
045 " 1{032t0 063} | <0001 and :placebo. throughout:: the 4-year ;study: ,.PROSCAR
N decreased prostate volume by 17:9% (from 55.9 cc at baseline

Acute Urinary 65 28 043 {02810 086) | <0.001 to 45.8 cc at 4 years) compared with:an .increase. of :14.1%
Retention Requiring . o R . - {from,51.3 cc to 58.5,cc).in the placebo gro 0.001): (See

Catheterization . Figure 4.}

Two ‘(‘.’!‘?“"“"eﬂ'o cez |67 ERS Results seen in earlier Studies were comparable to those
Sy of" scores=. ’ seen in PLESS, Mean, prostate volume at basellne .ranged
Bladder Stone . | 04 | 05 ¢ i
i 21 17
Renal Failure R 08 -
Hom T 57 49" B . - B
. : Flgure4 B

i dueto| 218 133
worsening of BPH, fack .
of mpmvemem 1o
receive other ’
_|westment - -

Prostate Volume in PLESS

pauenls with multip! ents. mav be counted more rhan once, !or each lype of

Hazard ratm hased an log vank test.~

Compared with placebo, PROSCAR was-assotiated with a
-significantly lower risk for acuté urinary tetention ‘orthe need
for BPH:related surgery [13.2% for- platebo- vsii6:6% for
PROSCAR; 51% reduction in risk;*95%C1::(34 10'63%!): Coim-
- pared with placebo, PROSCAR:was asseciated With-
cantly lower risk for surgery {10.1% for placeboivs 4.6%
* PROSCAR; 55% reduction in risk, 95% C1:13716 68%])}and wi
a'significantly Iower risk?of acute urinary retention’[6:6% for
placebo vs 2.8% for PROSCAR; 57% reducllon in r|sk 95% Cl:
| (3Mo 72%); See F:gures 2 and 3.7

. Baseline - - Year1 .

NN HE £155 136 . A9 ‘g8, 85:
| B Flgurez . Finasteide ( 157 - 144 . 130 x. 116, 102
Percent of. Patlents Having Surgery for, BPH T ot O - . NIV EE

. Including TURP -

" Prostate Volume as a Pre J erapeunc Response

e N N A meta-analysis combi ¥ data from seven double-
i : T blind, placebo-controlled studies of simitar design, mcludmg
- B - T v 4497 .patients, with: symptomatic BPH;-demonstrated tbat, in
-, patients treated with PROSCAR,.the magnitude: of:symptom
--response and-degree of improvement.in.maximum urinary

- flow rate weregreater in pattems w1th al enlarged prostate at
i baseline. .70 O

$ummary of Clinical Srudles

s The datafro_m

Parconi o

T T T T ”
¢ a4, B 12 165 20 2 .28 32 3%
! . Observation Time (Month).,

. INDICATIONS AND.USAGE. 5o+ -«
PROSCAR |s indicated for the treatment of symj

prostateto: " -

-lmprove symptoms

-Reduce the risk of acute urinary retention-: .
~Reduce-the fisk-of the need for surgery- mcludmg trans-
. -urethral résectton of the prostatec\(TURP) and prosiatec—

inasteride Graup - .
No. of events, cumulative 18
No.atrisk, peryear. 1513

Acule Unnary

wh
& ‘o’ftﬁe potemlal hazardto
-‘WARNINGS EXPOSURE ‘OF

No. of even cumulanve
No. at isk. 18

..Effect. on Max:mum Urmary FIowRate ENiix RISK.TO MALEEETUS -
sIn the:patients.in PLESS who rémained-on: therapy forthe .:-“Women-: should not: dieicruskied: or»broken'PROSCAR
duration:of the study. and:had:evaluablé: urinary flow data, EX swhen theyare pregmant dr.may potentially be’ pregnant
PROSCAR-increased maximum-urinary flow rate by 1:9-mL/ - because'of rhe poss;bvlltvef absorption;of finasteride.and the
-segipompared) with.0.2mL/sec in the placebo greup.. -~ i sk to"2 male:fetbs. PROSCAR tabléts
: hete was: a.cleardifference betwéen treatment'groupsiin & dictivedingredient
aximum: urinary flowrateinfavor of PROSCAR by month 4 OV at-the tablets have not
+{ 10 vsr0.3:ml/sec) whickriwas: maintained throughout the reefsbroken: oriérushed: (Sée: CONTRAINDICATIONS;. P
~study: livthe: earlier d-year. stutlies, ‘increase in:maximum :uri- AUTIONS;: Information- for Patlems and Pregnah
nary:flowirate was'‘comparablé 16 PLESS:and was maintained ~ HOW SUPPLIED). :

T
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PRECAUTIONS: :
General

Prior to initiating therapy with PROSGAR, apptopriate'eval- *
- uation showld be petfarmed to identify other conditions such

as .infection, ‘prostate caricér, -stricture-disease;: hypotonic
bladderor other neurogenic disorders that might mimic BPH.
«..Patients with lafge résidual urinary velume and/or severely
dlmlnlshed urinary-flow should:‘be carefully monitored for
- obstructive tiropathy. These pat nts ‘may not: be candidates
forfmastende therapy. © .

* Caution should be used'in the admmlstratlon of PRGSCAR :

in those patients with liver function abnormalities, as fmas—
tefideis rnetabohzed extenswely in the Inver

Effects on FSA and mstate Cancer L A

No clinical benefit has been demonstr: ted in-patients with
prostate cancer treated with | PROSCAR. Patients with, BPH and
elevated PSA were monitored in controlled clinical studies
with serial PSAs and prostate biopsies. In these studies,
PROSCAR did not appear.tc:alter the rate of prostate cancer
detection. The_overall incidence of:prostate cancer was not
significantly different in patients treated with PROSCAR or
placebo.

PROSCAR causes a decrease in serum PSA levels by
approximately 50% in patients with BPH, evenin the presence
of prostate cancer. This decrease is predictable over the entire
range of PSA values, although it may vary in individual
patients. Analysis of PSA data from over 3000 patlems in
PLESS confirmed that in typical patients treated with
PROSCAR for six months or more, PSAvalues shoiild be dou-
bled for comparison with normal rang®s in tintreated men.
This adjustment preserves the sensitivity and specificity of
the PSA assay and maintains its abllny to detect prostate can-
cer.

Any sustained increases in PSA ievels while on PROSCAR
should be carefully evaluated, including consxderatlon of non-
compliance to therapy with PROSCAR.--- B

Percent free PSA (free to total PSA ratio) is not sngmflcantly
decreased by PROSCAR. The ratio of free to total PSA remains
constant even under the influence of PROSCAR: If clinicians
electto use percent free PSA as an aid in the detection of pros-
tate cancer in-men undergoing finasteride therapy, no adjust-
mem twits value appea Is pecessary. .

Informat:on for anent
:Women :should-not.handle crus ed or

tabletswhen they are pregnant or may potentially be'pregnant
. betause of-the possibility of absorption of finasteride and the

subsequent potential risktothe'male fetus {see CONTRAINDI-

CATIONS; WARNINGS, EXPOSURE OF WOMEN —=RISK TO

MALE FETUS; PRECAUTIONS, Pregnancy and HOW. SUP-

PLIED,

g:and decreased
PROSCAR (see

el

ADVERSE REACTIONS). L
Physicians should instruct their patienits to fead the patient

.- -package insert before starting therapy with PROSCAR and to

5, -reread it each time the prescription.is renewed-so that they
are aware of current information for patnents regardmg

PROSCAR. e

Drug/Laboratory Test Interactions

:In patients with BPH, PROSCAR has no ef‘fect on cnrculatlng
levels of cortisol, estradiol; prolactin, thyroid-stimulating hor-
mone, or thyroxine. No clinically meaningful effect was
observed on the plasma lipid profile (i.e., total ch Jesterol, low
density lipoproteins, high density hpoprotelns and tnglycer»
ides) or bone :minerai density. Increases of about10% ‘were
observed in luteinjzing hormone {LH} and follicle:stimulating
hormone (FSH‘ patients receiving. PROSCAR, but levels

treatmentwuth PROSCAR dld not al!erthe response o LH and
,FSH o gonadotropm ‘rélea

ecrease in e]aculate
" volume with a cor,xcomntant reduction in totatsperm. jacu-
late, was; observed; These parameters remamed ‘within the
..normal range; and were reversi le- upon discontinuation .of
therapy with an averagelt eto return to baseline of 84 weeks.
Drug interactions

No drug interactions of clinical importance have
" 1ifiéd: Finasteridé' does ot appear to affect
“P450-linked drug metabolizing: enzy)
that have ‘been tested ng man h

cally meaningf linteractions were found.

Other Goncomitant Therapy: -Alth‘dixgh»sp'e ntefaction
studiesvwer&,nob performed;: PROSCAR iWwas: concomitantly
wsed in clinical studies with: acetaminophen;. acetylsalicylic .
- acid;a-blocke ‘anglotensm-convertlng enzymig{ACE) inhibi-
~.tors, analgesics, .anti-convulsants;: beta:adrenergic -blocking

: agents, diuretics, calcium:channel:blockers, cardiac nitrates,

HMG-CoA: reductase inhibitars, nonsteroidat anti-inflamrna- -

enzodiazepines;;Hz:antagonists :ahd

~tory -drugs-{NS,
quinoione.ant

cant adverse interactions.’

infectives without evidence of cllnlcally S|gn|f|- E

9132102
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Carcinogenesis, Mutagenesis, Impairment of Fertility

No evidence of .a tumorigenic.effect was observed in a
24-month- study in Sprague-| Dawley rats receiving doses of
finasteride up to 160.mg/kg/day in ‘males and 320 mag/kg/day
in femalés: These doses produced respective systemic expo-

. $uréinrats of 111 and 274 tihésthosé observed in man receiv-

ing the'recommended human dose of § mg/day:All exposure
calculations were based on.calculated AUC (0-24'hr):for ani-
mals and mean AUC (0-24 hr) for man (0.4 ng- hr/mL)

in'a 19-month carcmogemcny study.in CD-1 mice, a statisti-
cally significant {p<0.05) increase in the incidence of testicular
Leydig cell adenomas was observed at a dose of 250 mg/kg/
day {228 times the ‘human - exposure). In mice at a dose of
25 mg/kg/day {23 times the human exposure, estimated).and
in rats at a dose of 240 mg/kg/day (39 times the human expo-
sure) an increase in the incidence of Leydig cell hyperplasia
was observed. A positive coirelation between the proliferative
changesin the Leydig cells and an increase in seruniLH levels
(2-3fold above control) has been demonstrated in both rodent
species treated with high doses of finasteride. No drug-related
Leydig cell changes were seen in either rats or dogs treated
with finasteride for 1year at doses of 20 mgikg/day and
45 mg/kg/day (30 and 350 times, respectivély, the human
exposure) or in mice treated for 19 months ata dose of 2.5 mgl
kg/day (2.3 times the human exposure, estimated).

No evidence of mutagenicity was observed in an -in vitro
bacterial mutagenesis assay, a mammalian cell mutagenesis
assay, orinan in vitroalkaline elution assay. In an in vitro chro-

. rosome aberration assay, using Chinese hamster ovary cells,

.therewas aslightincrease in chromosome aberrations. These
..concentrations . correspond to - 4000-5000 times the peak
..:plasma levels in. man:given-a total dose of.5mg. In an jn.vivo
.~chromosome aberration assay in mice,.no treatment-related
Jingrease.in chromosome aberratjon was observed with finas-

tende at the maximum tolerated dose of 250 mg/kg/day (228

es:the human exposure) as determlned in the carcmoge-
icity studies.. . - =

In sexually mature male rabblts treated with fnastende at
80 mg/kg/day (543 times the human exposure) for up to
12 weeks, no effect on fertility, sperm count, or ejaculate vol-
ume was seen. In sexually mature male rats treated with
80 mg/kg/day of finasteridex(61 times. the' human exposure),
there were no significant effects on fertility after 6 or 12 weeks
of treatment; however, when treatment was.continued for up
10 24 or 30 weeks, there was an apparent decrease in femhty
fecundity and an associated significant decrease in the
weights of the seminal vesicles and prostate. All these effects
were reversible within 6 weeks of discontinuation of treat-
ment. No drug-retated effect on testes or on mating perfor-
mance has been seen in rats or rabbits. This decrease in
fertility in finasteride-treated rats is secondary to its effect on
accessory sex organs (prostate and seminal vesicles) result-
ing.in failure to form a seminal plug The seminal plug is
essential for normal fertility in rats and is not refevant in man.
Pregnancy
Pregnancy Category X

See CONTRAINDICATIONS.

PROSCAR is notindicated for use in women.

Administration of finasteride to pregnant rats at doses rang-
ing from 100 pg/kg/day to 100 mg/kg/day (1-1000 times the
recommended human dose of 5 mg/day) resulted in dose-
depéndent development of hypospadias in 3.6 to 100% of
male offspring. Pregnant rats produced male offspring with
decreased prostatic and seminal vesicular weights, delayed
prepunal separation and transient nipple development when
given finasteride at 230 pg/kg/day (23/10 of the recommended
human dose of 5 mg/day) and decreased anogenital distance
when given finasteride at 23 ug/kglday {23/100.of the recom-
ménded human dose of 5 mg/day). The critical period during
which these effects can be ‘induced in male rats has been
defined to be days 16-17 of gestation. The changes described
above are expected pharmacological effects of drugs belong-
ing to the class of Type I 5a-reductase inhibitors and are simi-
lar to those reported in male infants with a genetic defluency
of Type II So-reductase. No abnormalities were-observed in
fernale offspring exposed to any dose of finasteride in.utero.

No developmental abnormalities have been observed in
first filial generation (F;) male or female offspring resulting
from mating finasteride-treated male-rats (80 mg/kg/day; 61
times the human exposure) with untreated females. Adminis-
tration. of finasteride at 3 mg/kg/day (30 times the recomn-
mended human dose of 5. mg/day) during the late gestation
and lactation period. resulted in slightly decreased fertility in
Fy male offspring. No effects were seen in female offspnng
No' evidence of malformations has béen observed in rabbit
fetuses exposed to firiastéride in utero from days 6-18 of ges-
tation at doses up to 100 mg/kg/day {1000 times the recom-
mended human dose of 5 mg/day). However, effects on male
geiiitalia would not be’ expected sirice thé rabbits were not
exposed during the critical period of gemta) systern develop-
ment.

The in utero effects of finasteride exposure during the
period of embryonic and fetal development were evaluated in
the rhesus monkey {gestation days 20-100), a-species more
- predictive of humanidevelopmentthan rats or rabbits. Intrave-
-nous administration-of-findsteride-to pregnant- monkeys at
doses as high as 800'ng/day (at least 60 ) to'120times the high-
est estimated exposure. of pregnant women ‘to finasteiide

.from.sgmen-ofimen taking 5 mg/day) resultedin no abnoimal-

ities in-male fetuses. In confirmation of the relevance of the

«fthesus:model for:Human: fetal:development, oral administra-

tion of a dose of finasteride.{2' mg/kg/day:-20 times the recom-
+«mended human dosé;of §mg/day: or:approximately. 1-2
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million times the highest gstimated exposure: to finasteride Starage"an'd‘Ha'ndIing DS E
from semen of men taking 5 mg/day) to pregnant monkeys ‘Store‘at room temperatures bel
resulted in external genital abnormalities in male fetuses. No light and Kgep'container tightly closed:
other abriormalities were observed in male fetuses and ro Women should not handle crushed or
finasteride-related abnormalities " were observed in female tablets when th,

fetuses at any. dose. - - - because of the possibitity of absorption of finasteride and the

Nursing Mothérs ) L e Subsequent. potential risk 0.2 male fetus (see WARNINGS,
© L f . EXPOSURE OF WOMEN —RISK TO.MALE FETUS, and PRE-
PROSCAR is not indicated for use in wormien. CAUTIONS, information for Patien, d .

It is not knows whether finasteride is excreted.in human
milk; - - e e

Pediatric Use
PROSCAR is not indicated for use in.pediatri
Safety and effectivendss in pediatric'patie
eéstablished. - o o o
ADVERSE REACTIONS .
PROSCAR is generally well tolerated; adverse reactions
usually have beén mild and transient. o
4-Year Placebo-Controlled S, tudy oo

C patients.

— Issued August 1999.

Prinfedin USA .. T I ;

périod of 4 years. The most frequently. Féported adveise reac-
tioi's, Were irélated’to” Sexual functior. 3.7% (57. patients)
treated with.PROSCAR and2.1% (32.patients)vtreated.withrpla-
cebo discontinted ‘therapyas* a-résilt of ativerse reactions
related to sexual function, which are the most frequently
reported adverse reactions. AR
. Table 2 presents the only clinic,a_l‘adv(-r,lse»rga:;ﬁons consid-
. ered po,sﬁ_bly,;probably,qr definitely drug related by theinves-
tigator, for which, the.incidence on.PROSCAR was 21%. and
greater than placepo,-_oyer_the ears.of the study, Inyears 2-4
of the study, there was nosignjficant difference between treat-

ment groupsin theinpidehcg impotence, dec, 2ase Iib_i/do/'
»and_ejacula‘tiondisordey.','_ L L :

*Combined Years 2.4 . i
N =1524 and 1516, finasteride vs placebo, respectively

Phase Il Studies and 5- pen Extensions

The adverse experience profile in the 1-year, placebo-con-
trolled, Phase Iif studies, the 5-year open extensions, and
PLESS were similar. .

There is no evidence of increased adverse experiences with
increased duration of treatment with PROSCAR. New reports
of drug-relatéd sexual adverse experiences decreased with
duration of therapy. . o

The following additional advérse effects have been
reportedin post-marketing experience: -

- hypersensitivi:y reactions, including pruritus, urticaria,
and swellingof the lips and face :

- testicuiar pain.

OVERDOSAGE

Patients have received single doses of PROSCAR ‘up to
400 mg and multiple doses of PROSCAR up to 80 mg/day for
three months without adverse. effects. Until further experi-
ence is obtained, no specific treatment oY an overdose with
PROSCAR can be recommended.

Significant lethality was observed in male-and female mice
at single oral doses of 1500 mg/m? (500 mig/kg) and in female
and malerats at single oral doses of 2360 mg/m? (400 mg/kg)

- and 5900 mg/m? {1000 mg/kg), respectively.
"DOSAGE AND ADMINISTRATION

& adjustment s, nec; al
or for the elderly L-
OGY, Pharmacokinetics).

e bldé,‘ r'nodiﬁed
theccode:MSD:72%n
er: They. are supplied:asdol-

-0 31 unitofusebattles of 30
NI 58unitof usebotilesiof:100:
----NDE 0D06:0072:28 unitdose packages 6f 0.
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Medical Offiqer Review of SLR

Drug: Proscar™ (Finasteride) Tablets
Sponsor: Merck Research Laboratories

Background:

Clinical

In men with BPH, treatment with finasteride (Proscar) for approximately 3 to 6 months lowers
serum prostate serum antigen (PSA) levels by approximately 50%. It is generally accepted that
doubling the PSA level in such patients should still permit serum PSA to be effectively utilized as
an aid in the detection of prostate cancer. '

PSA is bound in bodily fluids by a variety of protease inhibitors. The majority of PSA in the
blood is bound to alpha-1-antichymotrypsin (ACT). Another fraction is bound to o-2-
macroglobulin. The third unbound fraction has been labeled “free” PSA.

- Free PSA is measurable in the blood using a recently approved (Hibritech Tandem) assay. The
free PSA assay is intended to be used with the total PSA to calculate the ratio of free to total PSA,
expressed as a percentage. This percentage is known as the percent Jree PSA. There appears to
be clinical utility for the “percent PSA” in predicting the risk of prostate cancer in the group of
men over age 50 years, with a total PSA between 4 and 10, and a negative digital rectal
examination. Lower percent free PSA values (12% or less) appear to indicate a greater risk of
cancer, while higher percent PSA values (18% or greater) may indicate a lower risk.  Some
urologists use this index to determine the need for a prostate biopsy.

Regulatory
At this time, the sponsor wishes to add a 3-sentence paragraph to the PRECAUTIONS section of

the label, which will inform prescribers that in men taking finasteride, the percent free PSA
remains constant, even under the influence of PROSCAR. The sponsor submits 3 reports from
the literature' to support the label revision. The exact label revision reads as follows:

Percent free PSA (free to total PSA ratio) is not significantly decreased by
PROSCAR. The ratio of free to total PSA remains constant even under the :
influence of PROSCAR. |, v |

C ]

'Matzkin, H.; Barak, M.; Braf, Z.: Effect of finasteride on free and total serum prostate-specific-antigen in
men with benign prostatic hyperplasia. Brit. J. Urol. 78: 405-408, 1996.

*Keetch, D.W.; Andriole, G.L.; Ratliff, T.L.; Catalona, W.J.: Comparison of percent free prostate-specific
antigen levels in men with benign prostatic hyperplasia treated with finasteride, terazosin or watchful
‘waiting. Urol. 50(6): 901-905, 1997. . _
’Pannek, J.; Marks, L.S.; Pearson, J.D.; Rittenhouse, H.G.; Chan, D.W ; Sherry, E.D.; Gormley, G.J.;
Subong, E.N.P.; Kelley, C.A.; Stoner, E.; Partin, A.W.: Influence of finasteride on free and total serum
prostate specific antigen levels in men with benign prostatic hyperplasia. J.Urol. 159: 449-453, 1998.



Reviewer’s comments:

All three literature reports submitted by the sponsor support the conclusion that in men taking
finasteride, the percent free PSA remains essentially unchanged. This appears to be due the fact
that both the free and total PSA levels are similarly lowered (approximately 50%) by the
influence of PROSCAR. Therefore the first 2 sentences of the sponsor’s label revision are
supported.

e

,/

Therefore, the reviewer recommends that the sponsor’s proposed third sentence be revised as
follows [

e ————————————

If clinicians elect to use percent free PSA as an aid in the detection of prostate
cancer in men undergoing finasteride therapy, no adjustment to its value appears
necessary. '

Recommended regulatory action: The reviewer’s proposed wording should be conveyed to the
sponsor as appropriate. When the sponsor formally accepts this wording, an approval letter for

this supplement should be issued. W M
W M ¢

Mark S. Hirsch, M.D. : L
Medical Officer /r ‘ ’ é / ?’ 7
Division of Reproductive and Urologic Drug Products Yt
cc: Arch NDA 20,180
HFD-580/Div File
HFD-580/LRarick/MMann/DShames/NMarks/ROlmstead
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DEPARTMENT OF HEALTH & HUMAN SERVICES —— . Public Health Service

'Food and Drug Administration
Rockville MD 20857

AUG - 7 1998

Merck & Co., Inc.
P.O.Box 4, BLA-20
West Point, PA 19486-004

Attention: Robert E. SiIverman, M.D., Ph.D.
Senior Director, Regulatory Affairs

Dear Dr Silverman;

“We acknowledge receipt of your supplemental application for the following:

Name of Drug: - | E Proscar (finasteride) .
NDA Number: 20180 |

| Supplement Number: | S-018
Date of Supplement: - | . August .3, 1998
Date of Receipt: R August 4, 1998

Unless we find the application not acceptable for.filing, this application will be filed under
Section 505(b)(1) of the Act on October 3,1998 in accordance w1th 21 CFR 314. 101(a)

All co_mmumcatlons concerning this NDA should be addressed as follows:

Center for Drug Evaluation and Research :

Division of Reproductive and Urologic Drug Products, HFD- 5 80 -
‘Office of Drug Evaluation IT. :
Attention: Document Control Room 17B-20

5600 Fishers Lane

Rockville, MD 20857

Sincerely,

Chief, PI‘O_]eCt Management Staff
Division of Reproductive and Urologic
- Drug Products, HFD-580
Office of Drug Evaluation II
_ Center for Drug Evaluation and Research



cc:

NDA 20-180/S-018
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riginal NDA 20-180/S-018
"HFD-580/Div. Files
HFD-580/CSO/R. Olmstead
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