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NDA 20-517

TAP Holdings, Inc. DEC 22 1005
Attention: Aruna Dabholkar, M.D.

Regulatory Products Manager

2335 Waukegan Road

Deerfield, IL 60015

Dear Dr. Dabholkar:

Please refer to your December 21, 1994, new drug application submitted under section 505(b) of
the Federal Food, Drug, and Cosmetic Act for Lupron Depot® (leuprolide acetate for depot
suspension) 3-Month, 22.5 mg.

We acknowiedge receipt of your pre-submission dated October 7, 1994, containing chemistry,
manufacturing and controls information, and your amendments dated March 8, April 11 and 21,
Mav 24, June 27, July 28 and 31, August 30, September 11 and 29, December 19 (telefacsimile),
and 21 (telefacsimile), 1995. ’

This new drug application provides for a three-month dosage form to be used for the palliative
treatment of advanced prostatic cancer.

We have completed the review of this application and have concluded that adequate information
has peen presented to demonstrate that the drug is safe and effective for use as recommended in
the draft labeling submitted on October 7, 1994 (vial label), and June 27 (carton and vehicle
ampule labels) and December 21 (package insert), 1995. Accordingly, the application is
approved.

We remund vou of vour Phase 4 commitments specified in vour submission dated December 21,
1995. These commitments. along with anyv corppletion dates agreed upon, are listed below.
Protocois. dat3, and final reports should be submirted to vour IND for this product and a copy
of the cover letter sent to this NDA. Should an IND not be required to meet vour Phase 4
comumitments, please submit protocols. data and final repoPts to this NDA as correspondence.
For administrative purposes, all submissions, including labeling supplements relating to these
Phase 4 commitments must be clearly designated "Phase 4+ Commitments.”

Your Phase 4 commitments are as follows:

1. To perform a muluple-dose {4 doses; 1-vear) pharmacckinetic/pharmacodvnamic
(PK/PD) study including measurements of testosterone. The Division of
Pharmaceutical Evaluation II should he contacted to review the protocol prior to
the initiation of this study.

12

To perform a 6-month studv comparing the 1.month depot vs. the 3-month depot
to determine the possible stimulation with reinjection berween the two
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formulations. The Division should be contacted to review the protocol prior to
the initiation of the study.

In addition, please submit three copies of the introductory promotional material that you

propose to use for this product. All proposed materials should be submitted in draft or mock-up
form, not final print. Please send one copy to this Division and two copies of both the
promotional material and * 3¢ package insert directly to:

Food and Drug Administration

Division of Drug Marketin, Advertising and
Communications, HFD40

5600 Fishers Lane

Rockville, Maryland 20857

Please submit one market package of the drug when it is available.

We remind you that you must comply with the requirements for an approved NDA set forth
under 21 CFR 314.80 and 314.81.

If you have any questions, please contact:
Lana L. Pauls, M.P.\H.

Consumer Safety Officer
(301) $43-351C

Sincerely vours,

\ W Y
- ) .
L
Solomon Sobel, M.D.
Director

Division of Metabolism and

Endocrine Drug Products (HFD-510)
Office of Drug Evaluation II
Center for Drug Evaluation and Research
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. . ’ 7
Jean Fourcroy, M.D., Ph.D. | Medical Officer / /%,/1(

G. Alexander Fleming, M.D.

Medical Teamyl..cadcr

Chien-Hua, Ph.D.

Stephen Moore, Ph.D.

Acting Supervisory
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Chemist Mﬁ(; 1 IL;ZCMJ{uNJw

Chemust I1 /Z L 8 [2‘/3;/95"—
!
Krishan Raheja, D.V.M., Ph logist - .
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Alexander Jordan, Ph.D. Pharmacology Team _//_Z,LJ\’ 2/2 ;/" -
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Division Director's Memo

This NDA will be signed off at the Division level. No memo is required.
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(No. ) 12-21-95

New commodity #
LUPRON DEPOT® - 3 Month 22.5 mg
(leuprolide acetae for depot suspenaion)

3-MONTH FORMUILATION (STATEMENT TO BE PRINTED IN COLOR)

DESCRIPTION

Leuprolide acetate is a synthetic nonapeptide analog of naturally cccurring gonadotopin
releasing hormone (GnRH or LH-RH) The analog possesses greater potency than the
natural hormone. The chemical name is 5-Oxo-L-prolyl-L-lustidyl-L-tryptophyl-L-seryl-L-
tyrosyl-D-leucyl-L-leucyl-L-arginyl-N-ethyi-L-prolinamide acetate (salt) with the
following structural formula:
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LUPRON DEPOT 22.5 mg is available in & vial containing sterile lyophilized
mucrospheres, which when mixed with diluent, become a suspension, which is intended as
an intramuscular injection to be given ONCE EVERY THREE MONTHS (84 days),

The single-dose vial of LUPRON DEPOT 22.5 mg contains leuprolide acetate (22.5. mg),
polylactic acid (198.6 mg), and D-mannitol (38.9 mg). The eccompanying ampule of
diluent contains carboxymethylceliulose sodium (10 mg), D-mannitol (100 mg),
polysorbate 80 (2 mg), water for injection, USP, and glacial acetic acid, USP to control
pH.

During the manufacture of . UPRON DEPOT 22.5 mg, acetic acid s iost leaving the
peptide.




CLINICAL PHARMACOLOGY

Leuprolide acetate, an LLH-RH agomnist, acts as a potent inhidbitor of gonadotropin secretion
when pgiven continuously and in therapeutic doses. Animal and human studies indicate that
following an imtial stimulation, chronic admirustration of leuprnlide acetate results in
suppression of ovarian and testicular steroidogenesis. This effect is reversible upon
discontinuation of drug therapy. Administration of leuprolide acetate has resulted in
inhibition of the growth of certain hormone dependent tumors (prostatic tumors in Noble
and Dunning male rats and DMBA-induced mammary tumors in female rats) as well as
atrophy of the reproductive organs.

In humans, administration of leuprolide ac 2tate results in an initial increase in circulating
levels of luteinizing hormone (LH) and follicle stimulating hormone (FSH), leading to a
transient increase in ievels of the goradal steroids (testosterone and dihydrotestosterone in
males, and estrone and estradiol in pre-menopausal fernales). However, continuous
administration of leuprolide acztate results in decreased levcis of LH and FSH. In males,
testosierone is reduced to castrate levels. In pre-menopausal females, estrogens are
reduced to post-menopausa! ievels. These decreases occur within two to four weeks after
initiation of treatment, anri castrate levels of testosterone in prostatic cancer patients have
been demonstrated for penods of up to Sve years.

Leuprolide acetate i3 not active when given orally

PHARMACOKINETICS

Ahsorption: Following 8 single injection of the three month formulation of LUPKON
DEPOT 22 5 mg in patients, mean peak plasma leuprolide concentration of 48 9 ng/mlL
was obscrved at ¢ hours and then declined to 0.67 ng/mL at 12 weeks. Leuprolide
appeared 10 be released at a constant rate following the onset of steady-state levels dunng
the third week afier dosing, providing sicady plasma concentrations through the 12-week

dosing interval. However, intact leuprolide and an inactive major metabolite could pot be
distinguished by the assay which was emploved io the study. Detectable levels of

leuprolide were present at all messurement pornts in all patients. The initial burst,
followed by the rapid decline to a steady-state level, was similar to the release pattern seen
with the monthly formulation.

Distribution: The mean steady-state volume of distribution of leuprolide following
intravenous bolus administration to heaithy male volunteers was 27 L. In vitro binding to
human plasma proteins ranged from 43% to 49%.

Metabolism: In healthy male volunteers, a 1 mg bolus of leuprolide administered
intravenously revealed that the mean systemuc clearance was 7.6 L/h, with a terminal
climination haif-life of approximately 3 hours based on two compartment model.

In rats and dogs, admunistration of '*C-labeled leuprolide was shown to be
metabolized to smaller inactive peptides, pentapeptide (Metabolite I), tnpeptide
(Metabolite 11 and III) and dipeptide (Metabohite 1V), These fragments may be further
catabolized.




— ——— —

The major metaboliie (M-1} plasma concentrations measured in 5 prostate cancer
patienta reached mean maximum concentration 2 to 6 hours after dosing and were
approximately 6% of the peak parent drug concentration. One week after dosing, mean
plasma M-I concentrations were approximately 20% of leuprolide concentrations.
Excretion: Following administration of LUPRON DEPOT 3,75 mg to 3 patients, less than
5% of the dosc was recovered as parent and M-I metabolite in the urine.

Special Populations: The pharmacokinetics of the drug in hepatically and renally impaired
patients have not been determined.

CLINICAL STUDIES
In clinical studies, serum testosterone was suppressed to castrate within 30 days in 87 of

92 (95%) patients and within an additional two weeks in three patients, Two patients did
not suppress for 15 and 28 weeks, respectively, Suppression was maintained in all of

these patients with the exception of [ransign; :.unimal testosterone elevations in one of
them, and in anothcr an increase in serum testosterone 1o above the castrate range was

represents 3 stimulation of gonadotropin secretion.

An 85% rate of “no progression” was achieved duning the initial 24 weeks of treatment.
A decreasc from baseline in serum PSA of >20% was reported in 71% of the pauents and
a chenge to withun the normal range (<3 99 ng/ml.) in 63% of the patients.

Periodic monitoring of serum testosterone and PSA levels is recommended, especially if
the anticipated clinical or biochemical response to treatment has not been achieved. It
should be noted that results of testosterone detemunations are dependent on assay
methodology. It is adwisable to be aware of the type and precision of the assay
methodology t~ make appropnate clinical and therapeutic decisions.

INDICATIONS AND USAGE

LUT20ON LEPOT 27 % mg is indicated in the palliative treatment of advanced prostatic
cancer. It offers an ai.cnative Lreatment of prostatic cancet when orchiectomy or estrogen
administration are esther not 'ndicated or unaccepiable 10 the patient. In clinical tnals, the
safety and efficacy of LUPRON DEPOT 22.5 mg were similar to that of the onginal daily
subcutaneous injection and the monthly depot formulation.

CONTRAINDICATIONS
A report of an mphyhmc reaction to synthetic GnRH (Factrel) has been reported in the
medical literature.

LUPRON DEPOT is contraindicated in women who are or may become pregnant while
receiving the drug. When admunistered on day 6 of pregnancy at test dosages of 0.00024,
0.0024, and 0 024 mg/kg (1/600 to 1/6 the human dose) to rabbits, the monthly
formulation of LUPRON DEPOT groduced a dose-related increase in major fetal
abnormalities. Similar studies in rats failed to demonstrate an increase in {etal




malformations. There was increased fesal mortality and decreased fetal weights with the
two higher doses of the monthly formulation of LUPRON DEPOT in rabbits and with the
highest dose in rats. The effects on feta! monality are logical consequences of the
alterations in hormonal {evels brought about by this drug. Therefore, the possibility exiats
that spontaneous abortion may occur f the drug is administered during pregnancy.

WARNINGS

Isolated cases of worsening of signs and symptoms dunng the first wecks of treatment
have been reported with LH-RH analogs. Worsening of symptoms may contribute to
paralysis with or without fatal complications. For patients at risk, the physician may
consider initiating therapy with daily LUPRON® (leuprolide acetate) Injection for the first
two weeks to facilitate withdrawal of treatment if that is considered necessary.

PRECAUTIONS
Patients with metasiatic vertebral lesions and/or with urinary tract obstruction should be
closely observed during the first few weeks of therapy (see WARNINGS section).

Laboratory Tests: Response to LUPRON DEPOT 22.5 mg should be monitored by
measuring serum levels of testosterone, as well as prostate-specific antigen and prostatic
acid phosphatase. In the majority of patents, testosterone levels increased above baseline
during the first week, declining thercafier to baseline levels or below by the end of the
second week. Castrate levels were reached within two to four weeks and once achieved
were maintained for as long as the paticnts received their injections.

Drug Interactions: No pharmmacokinetic-based drug-drug interaction studies have been
conducted with LUPRON DEPOT. However, because ‘euprolide acetate is a peptide that
1s primarily degraded by peptidase and not by cytochrome P-450 enzymes as noted in
specific studies, and the drug is only about 46% bound to plasma proteins, drug
interactions would not be expected to occur.

Carcinogenesis, Mutagenesis, Impairment of Ferality: Two-year carcinogenicity
studies were conducted in rats and mice. In rats, 4 dose-related increase of benign pituitary
hyperplasia and benign pituitary »denomas was noted at 24 months when the drug was
administered subcutaneously at hich daily doses (0.6 to 4 mg/kg). There was a significant
but not dose-related increas: of pancreatic islet-cell adenomas in females and of testicular
interstitial cell adenomas in males (highest incidence in the low dose group). In mice no
pituitary abnormalities were observed! at a dose as high as 60 mg/kg for two years.
Patients have been treated with leuprolide acetate for up to three years with doses as high
as 10 mg/day and for two years with doses as high as 20 mg/day without demonstrable
pituitary abnormalities

Mutageuicity studies have been performed with leuprolide acetate using bactenal and
mammalian systems. These studies provided no evidence of a mutagenic potential.

Clinical and pharmacologic studies in adults (> 18 years) with leuprolide acetate and
similar analogs have shown reversibility of fertility suppression when the drug is
discontinucd afier continuous admunistration for periods of up to 24 weeks.

Pregrancy Category X. (See CONTRAINDICATIONS section.)

WX,
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Pediatric Use: Sce LUPRON DEPOT-PED® (Jeuprolide acetate for depot suspension)
{abeling for the safety snd cffectiveness of the monthly formulation in children with centrsl
precocious puberty.

ADVERSE REACTIONS \
in the majonty of patients testosterone levels increased above paseline during the first
week, declining thereafter .0 aseline lovels of below by the end of the second wevk of i
treatmont.
Potential exacerbations of signs and symptoms during the first few weeks of
treatment is a concern in patients with vertebral metastases and/of urinary obstruction or
hematuria which, if aggravated, may lead to neurological problems such as temporary
weakness and/or paresthesia of the lower limbs o worsening of unnary symptoms (see
WARNINGS section).
{n two climical tnals of LUPRON DEPOT 22 5 mg, the following adverse
reactions were reported to have 8 possible or probable relationship 10 drug as ascribed by
the treating physician in 5% or more of the patients receiving the drug. Often, causality
is difficult to mascst in patients with metastatic prostate cancer. Reactions connidered
not drug related are excluded.

LUPRON DEPOT ﬁﬁ
N-=94 (Pgreent)
Body As A Whole
Asthenia 7 (7.4%)
Genera! Pain 25 (26.6%)
Headache 6 ( 6.4%)
Injection Site Reaction 13 (13.8%)
Cardiovascular System
Hot flashes/ Sweats® 85 (58.5%)
Digestive System
Gl Disorders 15 (16.0%) p
Musculoskeletal Sysiem
Joint Disorders 11 (11.7%)
Central/Periphersl Nervous Sysiem
Dizzinesy Vutigo ) ( 6.4%)
Insommnia/Sleep Disorders 8 ( 8.5%) '
Neuromuscular Disorders 9 (9.6%)
Respiratory System
Respiratory Disorders b (6.4%)
Skin and Appendages
Skin Resction 8 ( 8.5%)
Urogenital System
Testicular Atrophy® 19 (20.2%)
Urinary Disorders 14 (14.9%)
K i
5 TN



In these same studies, the following adverse reactions were reported in less than 5% of the
patients on LUPRON DEPOT 22.5 mg.

Body As A Whole — Enlarged abdomen, Fever, Cardiovascular System -
Arrhytlimia, Bradycardia, Heart failure, Hypertension, Hypotension, Varicose vein,
Digestive System — Anorexia, Duodenal uicer, Increased appetits, Thirst/dry mouth,
Hemic and Lymphatic System — Anenua, Lymphedema, Merabolic and Nutritional
Disorders - Dohydration, Edema; Central/Periphcral Nervous System - Anxiety,
Delusions, Depression, Hypesthesia, Libido decreased*®, Nervousness, Paresthesia,
Respiratory System - Epistaxis, Pharyngitis, Pleural effusion, Pneumonia; Special Senses -
Abnormal vision, Amblyopia, Dry eyes, Tinntus; {Jrogenital System - Gynecomastia,
Impotence?®, Penis disorders, Tests discrders.

Laboratory: Abnormalities of cerain parameters were observed, but are difficult to assess
in this population. The following were recorded in > 5% of patients. Increased BUN,
hyperglycemia, Hyperlipidemia (total cholesterol, LDL-cholesterol, triglycerides),
Hypcrphosphatemia, Abnormal liver function tests, Increased PT, 'ncreased PTT.
Additional laboratory abnormalit:cs reported were: Decreased platelets, Decreased
potassium and Increased WBC.

The following additional adverse reactions have been reported with other
formulations of leuprolide acetate. Reactions considered by the treating physician as not
related to drug are excluded.

Body As A Whole - Body odor, Infection/inflammatior, [njection site abscess;
Cardiovascular Systern - Angina, Congestive heart failure, ECG changes/ischema,
Myocardial infarction, Murmur, Palpitations, Phlebitis/thrombosis, Pulmonary embols,
Transient ischemic attack/stroke, Digestive System - Appetite changes, Constipation,
Dysphagia, Gastrointestinal bieeding/disturbance, Gingivitis, Hard nodule in throat,
Hepatic dysfunction, Pepiic uicer, Rectal polyps, l-ndocrine System - Accelerated sexual
maturity, Androgen-like effects, Diabetes, Thyroid enlargement, Hemic and Lymphatic
System - Lymphadenophathy, Metabolic and Nutritional disarders - Growth disorder,
Hypoglycemia, Weight gainlloss, Musculoskeletal System - Ankylosing spondylosis,
Myaigia, Pelvic fibrosis, Central/Periphcral Nervous System — Emotional lability, Libido
increase, Lethargy, Memory disorder, Numbness, Penpheral neuropathy, Personality
disorder, Spinal fracture/paralyms, Syncope/dlackouts, Respiratory System - Cough,
Hemoptysis, Pleural rub, Pulmonary fibrosts, Pulmonary infiltrate, Sinus congestion; Skin
and Appendages - Acne/Seborrhea, Carcinoma or skin/ear, Dermatitis, Dry skin,
Ecchymosis, Erythema Multiforme, Hair loss/Growth/Disorders, itching, Pigmentation,
Skin lesior:s, Skin striae, Spectal Senses - Heaving disorders, Ophthalmologic disorders,
Taste disorders; Urogenet! Systein  Bladder spasma, bicast tenderness/pan, Cervix
disorder, Lactation, Penile swelling, Prostate pain, Testicular pmn, Urinary incontinence,
Urinary obstruction, Vaginitia/bleeding/discharge, Miscellane ous - Swelling (temporal
bone).
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Laboratory - Hypoproteinenua, Increased creatimne, Increased calcium, Increased uric
acid,
*Physiologic effect of decreased testosierone.

OVERDOSAGE
In rats subcutaneous adiminstration of 250 to 500 umes the recommended human dose,

expressed on a per body weight basis, resulted in dyspnea, decreased activaty, and local
irritation at the injection site. There is no evidence at present that there is a clinucal
counterpart of this phenomenon. in carly clinical trials with daily subcutaneous leuprolide
acetate, doses as high as 20 mg/day for up to two years caused no adverse effects diffening
from those observed with the | mg/day dosc.

DOSAGE AND ADMINISTRATION
LUPRON DEPQOT Must Be Administered Under The Supervision Of A Physician.

The recommended dose of LUPRON DEPOT 22.5 mg to be administered is one
injection every three months ($4 days). Due to different release characteristics, a
fractional dose of this 3-month depot formulaton is not equivalent to the same dose of the
monthly formulation and should not be given. (THIS PARAGRAPH TO BE PRINTED

IN COLOR)

Incorporated in a depot formulation, the lyophilized microspheres are to be reconsttuted
and administered every three months as a singlc intramuscular injection, in accord with the
following directions:

1. Using a syringe with a 23 gauge needie, withdraw [.5 mL of difuent from the
ampule, and inject it into the vial (Extra diluent is provided, any remaining should be
discarded. )

2. Shake well to thoroughly disperse particles to obtain a uniform suspension. The
suspension will appear milky.

3. Withdraw the entire contents of the vial into tie syninge and inject it at the time
of reconstitution. The suspension settles very quickly following reconstitution, therefore,
it is preferable that LUPRON DEPQOT 22.5 mg be mixed and used immedijately. Reshake
suspens:on if settling occurs.

Although the potency of the reconstituted suspension has been shown to be siable for 24
hours, since the product does not contain a preservaiive, the suspension should be
discarded if not used immediately.

As with other drugs administered by injection, the injection site should be vaned
periodically,

The vial of LUPRON DEPOT 22.5 mg and the ampule of diluent may be stored at
room temperature.




HOW SUPPLIED

LUPRON DEPQT - 3 Month 22.5 mg (NDC 0300-xxxx-xx) is available in a single use
kit. Each kit contains a vial of sterile lyophilized microspheres which is leuprolide acetate
incorporated in a biodegradable polymer of polyiactic acid. When mixed with 1.5 mL of
accompanying diluent, LUPRON DEPOT 22.5 mg is administered as a singie IM injection
EVERY THREE MONTHS (84 days).

No refrigeration necessary Protect from freezing,

Caution: Federal (U.S.A)) law prohibits dispensing without & prescription.
REFERENCE
1. Macleod TL, et al. Anaphylactic reaction to synthetic luteiniziug hormone-releasing

hormone. Fertil Steril 1987 Sept, 48(3):500-502.

U.S. Patent Nos. 4,005,063, 4,652,441, 4 728,721, 4,849,228, 4,917,893,
4,954,298, and 5,130,767,

™

Manufactured for TAP Pharmaceuticals Inc.
Deerfield, 1L 60015, U.S A,

by Takeda Chemical Industries, Ltd

Osaka, Japan 541
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Single Dose
Administration Kiy
NDC 0300-3x33-3x

Contien:

Foderal {USA} low prohdbns

NO REFRIQERATION NECESSARY
PROTECT FROM FREEZING

EXr
LOT

K!Y CARTON COpPY

——————

LUPRON DEPOT®.3 MONTH

22.5 MG

Includes:

One Vial Lurpon Depor®
NDC 0300-o00c-xx
(Leuprolide Acetare 22.5mg)
One 2.0 ml, Ampule Sterife
Dituent NDC 0300-xxxx-xx
One Syringe with 23 Gauge
Needle

One 23 Gauge Needle

TAP Pharmaceuticals Inc.

Deesfield IN 6001 s
by Takeda Chemical Industries [ 14
Osaka, Japan 541

LEUPROLIDE ACETATE FOR DEPOT SUSPENSION
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VIAL CARTON COPY BY Y35/
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FRONT FANEL
SINGLE DOSE VIAL

LUPRON DEPOT® - 3 Month 22.5 mg
leuprolide: acetate for depot suspension

Each vial contains: i
leuprolide acetate, 22.5 mg,
polylactic acid, 198.6 mg; ——
ID-mannitol, 38.9 mg.

Usual Dose: After mixing with diluent, administer entire contents of vial by intramuscular
injection once every 3 months under physician’s supervision. See
enclosure for full mixing and prescribing information.

BACK PANEL

NDC 0300-x00¢-xx
SINGLE DOSE VIAL

LUPRON DEPOT® - 3 Month 22.5 mg
leuprolide acetate for depot suspension

leuprolide acetate 22.5 mg
For intramuscular injection after mixing
CAUTION: Federal (U.S.A.) law prohibits dispensing without prescription.

SIDE PANEL

Protect from freezing. ~
See bottom of carton for expiration date and lot number.

Vial label bears coded expiration date and lot number. Do not use after first day of
month/year stamped.

STIDE PANEL,

Manufactured for TAP Pharmaceuticals Lne.

Deerfield, IL. 600:5
by Takeda Chemical Industnes, Ltd
Osaka, Japan 541




VIAL LABEL COPY

FRONT Of VIAL LABEL

NDC 0300-xo0cx-xx
SINGLE DOSE VIAL

LUPRON DEPOT® - 3 Month 22.5 mg
leuprolide acetate for depot suspension

SIDE OF VIAL LABEL

leuprolide acetate 22.5 mg

Usual Dose: After mixing with diluent, administer entire contents of vial by
intramuscular injection. See enclosure.

SIDE OF VIAL LABEL

Coded expiration date and lot number,

Manufactured for

TAP Pharmaceuticails Inc.
Deerfield, IL 60015

by Takeds Chemical Industnes,
Ltd. Osaka, Japan 541

Commodity #0x-x000-XX.
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Lupron Depot®-3 Month

Patent information on any patent that claims the Drug:

U.S. PATENT EXPIRATION
NO. DATE
4,005,063 January, 1996
4,954,298 March 24, 2004
5,330,767 March 24, 2004
4,652,441 March 24, 2004
4,917,893 March 24, 2004
4,728,721 March 1, 2005
4,849 228 July 18, 2006
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EXCLUSIVITY SUMMARY FORNDA # __20-517 SUPPL #

Trade Name _Lupron Depot®, 22.5 mg Genenc Name_(Jeuprolide acetate)
Applicant Name_TAP Holdings. In¢. HFD#_3510 CSO: Pauls

Approval Date If Known_December 22, 1995

PART I IS AN EXCLUSIVITY DETERMINATION NEEDED?

1. An exclusivity determination will be made for all original applications. but only for certain supplements.
Complete PARTS II and III of this Exclusivity Summary only if you answer "yes" to one or more of the
following question about the submission.

a) Is it an original NDA?
YES /X / NO/_/

b) Is it an effectiveness supplement?
YES /_/ NO/ X/

If yes, what type? (SE1, SE2, etc.)

¢) Did it require the review of clinical data other than to support a safety claim or change in labeling
related to safety? (If it required review only of bioavailability or bioequivalence data, answer "no.”)

YES/X / NO/_J

If your answer is "no" because you believe the study is a bioavailability study and, therefore, not
eligible for exclusivity, EXPLAIN why it is a bioavailability study, including your reasons for
disagreeing with any arguments made by the applicant that the study was not simply a bioavailability
study.

If it is a supplement requiring the review of clinical data but it is not an effectiveness supplement,
describe the change or claim that is supported by the clinicai data:




EXCLUSIVITY SUMMARY FOR NDA # _20-517 SUPPL # Page 2

d) Did the applicant request exclusivity?
YES/__/ NO/ X/

If the answer to (d) is "yes," how many years of exclusivity did the applicant request?

IF YOU HAVE ANSWERED "NO" TO ALL OF THE ABOVE QUESTIONS, GO DIRECTLY TO
THE SIGNATURE BLOCKS ON PAGE 8.

2. Has a product with the same active ingredient(s), dosage form, strength, route of administration, and
dosing scheaule, previously been approved by FDA for the same use?

YES/_/ NO/ X/

If yes, NDA # Drug Name

P

IF THE ANSWER TO QUESTION 2 IS "YES," GO DIRECTLY TO THE SIGNATURE BLOCKS
ON PAGE 8.

3. Is this drug product or indication a DESI upgrade?

YES/_/ NO/ X /

IF THE ANSWER TO QUESTION 3 IS "YES,"” GO DIRECTLY TO THE SIGNATURE BLOCKS
ON PAGE 8 (even if a study was required for the upgrade).

Form OGD-011347 Revised 8/7/95
cc: Original NDA  Division File  HFD-85 Mary Ann Holovac

g




EXCLUSIVITY SUMMARY FOR NDA # _20-517 SUPPL # Page 3

/ PART II FIVE-YEAR EXCLUSIVITY FOR NEW CHEMICAL ENTITIES

i

(Answer either #1 or #2 as appropriate)

1.

tD

inele active ingred; .

Has FDA previously approved under section 505 of the Act any drug product containing the same
active moiety as the drug under consideration? Answer "yes" if the active moiety (including other
esterified forms, salts, complexes, chelates or ciathrates) has been previously approved, but this
particular form of the active moiety, e.g., this particular ester or salt (including salts with hydrogen
or coordination bonding) or other non-covalent denvative (such as a complex, cheiate, or clathrate)
has not been approved. Answer "no" if the compound requires metabolic conversion (other than
deesterification of an esterified form of the drug) to produce an already approved active mciety.

YES/ X/ NO/__J/

If "yes,” identify the approved drug product(s) containing the active moiety, and, if known, the NDA
#(s).

NDA Drug Dosage Ferm Strength Indication
19-010 Lupron Injection 1.0 mg Prostats Cancer
19-732 Lupron Depot 7.5 mg Prostate Cancer
19-94) Luproe Depot 378 mg Uterine Fibroids
20-011 Lupron Depot 375 mg Endometriosis
243 Lupron inpecoos s.0mg Central Precocous

Puberty
Lupreo Depot-PED 7.5.11.25, & 15.0 mg

If the product contains more than one active moiety(as defined in Part II, #1), has FDA previously
approved an application under section 505 contaiming any one of the active moieties in the drug
product? If, for example, the combination contains one nevci-before-approved active moiety and
one previously approved active moicts., answer "yes.” (An active moiety that is marketed under an
OTC monograph, but that was never approved under an NDA, is considered not previously

approved.)

YES/_/ NO/__/
If "yes.” identify the approved drug product(s) containing the active moiety. and, if known, the NDA
#(s).

NDA#

NDA#

NDA#
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EXCLUSIVITY SUMMARY FOR NDA # _20-517 SUPPL # — Faged

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART 1118 "NO,” GO DIRECTLY TO THE
SIGNATURE BLOCKS ON FAGE 8. IF "YES" GO TO PART IIIL

PART III THREE-YEAR EXCLUSIVITY FOR NDA'S AND SUPPLEMENTS

To qualify for three years of exclusivity, an application or supplement must contain "reports of new clinical
investigations (other than bioavailability studies) essential to the approval of the application and conducted
or sponsored by the applicant." This section should be completed only if the answer to PART 11, Question
] or 2 was "yes."

1. Does the application contain reports of clinical investigations? (The Agency interprets "clinical
investigations” to mean investigations conducted on humans other than bioavailability studies.) If
the application contains clinical investigations only by virtue of a right of reference to clinical
investigations in another application, answer "yes," then skip to question 3(a). If the answer to 3(a)
is "yes” for any investigation referred to in another application, do not complete remainder of
summary for that investigation.

YES /. X / NO/__/

i¥ "NO,” GO DIRECTL..’ TO i HE SIGNATURE BLOCKS ON PAGE 8.

2. A clinical investigation is "essential 1o the approval” if the Agency could not have approved the
application or supplement without relying on that investigation. Thus, the investigation is not
essential to the approval if 1) no clinical investigation is necessary to support the supplement or
application in light of previousiy approved applications (i.¢., information other than clinical trials,
such as bioavailability data, would be sufficient to provide a basis for approval as an ANDA or
505(bX2) application because of what is aiready known about a previously appreved product), or
2) there are published reports of studies (other than those conducted or sponsored by the applicant)
cr other publicly available data that independently would have been sufficient to support approval
of the application, without reference to the clinical inygstigation submitted in the appilication.

(a) In light of previously approved applications, is a clinical investigation (either conducted by

the applicant or available from some other source, including the published literature) ~

- necessary to support approval of the application or suppiement?

YES/ X/ NO/__/

If "no,” siate the basis for your conclusion that a clinical trial is not necessary for approval
AND GO DIKECTLY TO SIGNATURE BLOCK ON PAGE 8:

{b) Did the applicant submit a list of published studies relevant to the safety and effectiveness
of this drug product and a statement thet the publicly available data would not independently
support approval of the application?

,’-"‘\

— . <



EXCLUSIVITY SUMMARY FOR NDA # _20-517 SUb¥L ¥  _____ Page$
YES /_/ NG/ X/
(1) If the answer to 2(b) is "yes,” do you personally know c¢f any reason to disagrec
with the applicant's conclusion? If not applicable, answer NO.
YES/__/ NC/__/
If ves, explain:
(2) If the answer tu 2(b} 1s "no,"” are you aware of published studies not conducred or

sponsored by the applicait or other publicly available data that could
independently demonstrate the safety and effectiveness of this drug product?

YES/__/ NO/_X ./

If yes, explain:

{(c) If the answers to (b)Y 1) and (b)2) were both "ac,” identify the clinical investigations submitted
in the application that are essential to the approval:

M9i-581

MO1-65:

Studies comparing two products with the same ingredient(s) are considered to be bicavailability studies for
the purpose of this section.

3.

e

In addition to being essential, investigations must be "new" to support exclusivity. The agency
interprets "new clinical investigation” to mean an investigation that 1) has not been relied on by the
agency to demonstrate the effectiveness of a previously approved drug for any indication and 2) does
not duplicate the resuits of another investigation that was relied on by the agency te demonstrate the
effectiveness of a previously approved drug product, i.e., does not redemonstrate something the
agency considers to have been demonstrate2 {in an already approved application.

a) For each investigation identified as "essential to the approval,” has the investigation been
relied on by the agency to demonstrate the effectiveness of a previously approved drug
product? (If the investigation was relizd on only to support the safety of a previously
approved drug, answer "no.”)

Investigation #] YES/__/ NO/_X_/

Investigation #2 YES/__ NO/_ X/
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EXCLUSIVITY SUMMARY FOR NDA # _20-517 SUPPL #_

Page 6

If vou have answered "yes” for one or more investigations, identify each such investigation and the
NDA in which gach was relied

b) For each investigation identified as "essential to the approval”, does the investigation
duplicate the results of another investigation that was relied on by the agency tc support the
effectiveness of a previously approved drug product?

Investigation #1 YES/__/ NO/_X_/

Investigation #2 YES/__/ NO/_X_/

If you have answered "yes" for one or more investigation, identify the NDA in which a
similar investigation was relied on:

¢) If the answers to 3(a) and 3(b) are no, identify each "new" investigation in the application
or supplemert that is essential to the approval (i.e., the investigations listed in #2(c), less

any that are not "new").

M91-583

M9 643

To be eligible for exclusivity. a new investigation that is essential to approval must also have been
conducted or sponsored by the applicant. An investigation was "conducted or sponsored by" the
applicant if, before or during the conduct of the investigation, 1) the applicant was the sponsor of
the IND named in the form FDA 1571 filed with the Agency, or 2) the applicant (or its predecessor
in interest) provided substantial support for the study. Ordinarily, substantial support will mean
providing 50 percent or more of the cost of the study.

a) For each investigation identified in responsc to question 3(c): if the investigation was
carried out under an IND, was the applicant identified on the FDA 1571 as the sponsor?

Investigation #}

IND #_ YES /_ X/ ' NO/_/ Explain:

i

1.
N




EXCLUSIVITY SUMMARY FOR NDA # _20.517 SUPPL # Page 7

(b)

(c)

Investigation #2 t
1

IND # YES/ X / ' NO/__/ Explain:

For cach investigation not carried out under an IND or for which the applicant was not
identified as the sponsor, did the applicant certify that it or the appiicant’s predecessor in
interest provided substantial support for the study?

Investigation #1

YES/__/ Explain NO /__/ Explain

Investigation #2

YES /__/ Explain NO/__/ Explain

ek s B b ik v p e v Am e hdmk el o A e 4w

Notwithstanding an answer of "yes" to (a) or {b), are there other reasons to believe that the
applicant should not be credited with having "conducted or sponsored” the study?
(Purchased studies may not be used as the basis for exclusivity. However, if ail rights to the
drug are purchased (not just studies on the drug), the applicant may be considered to have
sponsored or conducted the studies sponsored or conducted by its predecessor in interest.)

YES/__J/ NO/_X /

If yes, explain:
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Lana L. Pauls, M.P.H.

s/ L

Signature &

Title:_Regulatory Health Proiect Manager .

Solomon Sobel, M.D.
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Signaturg of Office/
Division Director

Date

cc: Original NDA Division File  HFD-85 Mary Ann Holovac
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SUPERVISORY MEDICAL OFFICER NDA REVIEW
NDA: 20,517 Lupron 3 month depot 22.5 mg

Sponsor: TAP Pharmaceuticals ke 2/ i
Deerfield, IL 995

Submission date: December 21, 1994
Date of Review: December 21, 1995
Date of MO Draft review: December 7. 1995

This application presents background. protocols. and results from three trials
(one pharmacokinetics study 1n orchietomized subjects and two pivotal
safety/efficacy studies n target popuiations) to support the requested
ndication of Lupron (leuprolide acetate) three month depot for the palliative
treatment of advanced prostate cancer.

The sponsor currently holds approved applications for this indication for both
a subcutaneous formuiation of leuprolide and a one month depot formulation.

The Division of Pharmaceutical Evaluation 7 has extensively reviewed the
pharmacok inet1cs study and recommends appri...: with labeling changes and phase
IV suggestions.

The efficacy/safety trials were open. multicenter (18 +otal) studies. The
first was designed to demonstrate gonadal (testosterone) suppression with a
target enrollment of 60 subjects. The second trial was intended to confirm
gonada! suppressicon and to demonstrate eauivalerice between the pilot study
drug product versus the final manufacturing supply in 30 subjects. ‘

In both prvotal trials the depot formulation was administered as an
intramuscular 1njection every 12 weekS. The application addresses the initial
24 weeks of treatment. although ali subjects were allowed to continue for as
Tors as climical benefit was apparent with serum testosterone levels
determined every 12 weeks  The procedures were similar between the two
studies. although the larger study inciuded a subset of subjects with more
vigorous blood level data obtained surrcunding the second injection.

Of the 92 evaluable patients. one demonstrated continued non-castrate
testosterone levels through week 28 and one through week 14. Three subjects
experienced a mild elevation of testosterone level iymmediately foilowing the
second 1njection at week 12 although some of this apparent elevation may be
explained by differences found 1n the assay methods used.

has




In terms of -umor response and adverse events. these trials demonstrated
similar resuits to those expected from previous agonist trials. New safety
concerns were not raised.

RECOMMENDATION:

As per the draft Medical Officer review {dated Dec. 7. 1995). approval is
recommended. Labeling changes and phase IV studies as suggested seem
appropriate. It appears that the bulk of the labeling changes could be
incorporated 1nto a “ctinical studies” section. The Phase IV commitment
involves a s1x month Comparison of the cne month and tnree month formulattons-
-specifically evaluating testosterone suppression (or stimulation) surrounding
the one monthiy and three monthly 1njections.

I have discussed my comments and suggestions for revision ot the Dec. 7th
draft medical review with the Medical Officer. Dr. Fourcroy.

/ S
(S aheit oy 18791765
Lisa Rarick. MD '
Acting Deputy Director [
DMEDP. HFD-510
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NDA. 20-517
Lupron Depot® (leuprolide acetate)
TAP Holdings, Inc.

Pediatric Page

This is not an NME, therefore, no information is required.
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MEDICAL OFFICER REVIEW OF LEUPROLIDE ACET&Q-%
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1.1 Medical Officer's Review - LUPRON Depot 3 month - Leuprolide
acetate

1.1.1 NDa 28,517
1.1.2 M.0. Review -

e ——,

.1.3 Sulaiission December 21. 1994

[

1.1.4 Review completed December 7, 1955
1.2 Drug name
1.2.1 Generic name leuprolide acetate

1.2.2 Propused trade name LUPRON Depot 3 MONTH 22.5 MG
1.4 Pharmacologic Category:

Synthetic nonapeptide agonist analog of gonadotropin releasing
hormone (CnRH) .

Fourcroy#20,517/ December 7. 1395
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Palliative treatment of advanced prostate cancer. 4

1.5 Proposed Indication:

1.6 Dosage form and route of adminigstration:

Depot suspernsion - dose 22.5 mg every 12 weeks (once every 84
days) .

The 22.5 mg depot formulation is comprised of a single-
dose vial containing lyophilized microspheres of
leuprolide (22.5 mg) incorpcrated into a biodegradable
polylactic acid polymer, ard a 2 mL ampule of diluent.
This dosage is based on 7.5 mg per month over three
months. Just prior to each injection, rthe preparation is
to be reccnstituted by withdrawing 1.5 mL of the diluent
from the ampule and in-ecting it into the vial containing
the lyophilized powder. The resulting suspension is to
be withdrawn into a syringe and injected intramuscularly
with a 22 gauge needle. Injection sites are to be
alternated and the previous injection site is to be
examinéd at the time of the next injection.

1.7 NDA Drug Classification - §
1.8 Important Related Drugs

Both leuprolide and goserelin have been approved for 28 day
depot treatment. Both gonadotropins have developed 3 month
depot formulations. Leuprolide was originally approved for 1
mg sc daily injections.

LUPRON/leuprolide acetate:

7.5 mg Depot approved in 1988.

- MB7-097 7.5 mg monthly intrasmuscular injections. 53
patients were evaluable for efficacy with suppression of
gecnada] function and demonstrated suppression of gonadal
function for up to 12 weeks in 15 patients with stage D2
prostatic carcinoma.

see original review of June 24, 1987
Zoladex/goserelin acetate:

The primary efficacy endpoints for the 3.8 my 28 day depot
were nean serum testosterone levels between week 4 and week
12. The secondary endpoints were mean serum testosterone at
weeks 4, 8, and 12, to evaluate main-enance of testosterone
suppression.

Fourcroy®#20,517/ December 7. 1995
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» leuprclide - LUPRON - approved for medical d&a "ét}on for
rhe treatment of advanced prostate cancer. It islggahlable as
1.0 mg Gaily subcutaneous injection which was approyed ‘Npril,
’ _ 9, 1985; the a 7.50 mg 28 day depot was approved Januaay 26,
1389. The 3.75 mg depot was approved March 30, 1995 for the
treatment of leiomyoma uteri and October 22, 1990 for the
; treatment of endometriosis. Injection (5.0 mg) and depot-Ped
were approved for the crreatment of Central Precocious Puberty
on April 16, 1993. TAP currently has a pending NDA (20-517) for
’ che 22.5 mg 3 month depot for the rreatment of advanced

prostate cancer.

« goserelin - 2oladex - approved for rhe treatment of advanced
l prostate cancer using the 3.6 mg monthly implant on December
‘ 29, 1989. The 3.6 mg monthly implant was approved February %
1993 for the treatment of endometriosis.

. nafarelin - Ssyntex/Searle NDA 20-109 - Precocious
puberty/Endometriosis

« histrelin - Supprelin - Marketed by Roberts - Precocious
Puberty

-

1.9 Related Reviews see biopharm and pharmacology
2 Table of Contents see first page.
3 Material Reviewed

Electronic submission
Volumes 2.1, 2.5 (91-583), 2.8 (93-653}

4 Chemistry/Manufacturing Controls
see Chemistry review

S Animal pharmacolod¥y/Toxicology
see Pharmacology review

& Clinical Background

Leuprolide is marketed currently for the following approved
indications:

19-732 - Lupron daily subcutaneous injection for palliative

rreatment of prostate cancer;
50-011 - Lupron Depot 7.5 mg - palliative treatment

prostate cancer U.S5., Canada
20-263 - Lupron Depot 3.75 mg - endometriosis - U.S..
canada - October 1990 marketed

Lupron Depot-Ped 7.5 mg, 11.25 mg, and 15 mg - Central
Precocious Puberty U.D. ppril 1893 marketed.

Fourcroy#20,517/ December 7. 199%




Lupron (leuprolide acetate) Injection, administered daily by
subcutaneous injection, was released for marketing in April,
1985 for the palliative treatment of advanced prostatic
cancer. Subsequently, Lupron depot (leuprolide acetate for
depot suspension) was developed, designed to provide
continuous release of leuprolide over a four -week pericd when
administered as a monthly intramuscular injection. Lupron
Depot (containing 7.5 mg of leuprolide acetate) was released
for marketing on January 26, 1982 for the palliative treatment
of advanced prostatic cancer. Lupron Depot 3.75 mg
{leuprolide acetate for depot suspension) was released for
marketing on October 22, 1990 for the management of
endometriosis. In addition, Lupron Depot-PED 7.5 mg 11.25
mg, and 15 mg, as well as LUPRON Injection {(for pediatric
use), were released for marketing on April 16, 1993 for the
treatment of central precocious puberty.

The incidence of cancer of the prostate has reached an
estimated rate of 22% of all malignancies in men

(1991) .By the age of 50 up to 30% of men are found to

have cancer of the prostate. The incidence for white

males is estimated to be 8&/100,000 white men and

132/100,000 for black men. The mortality rate in the

black population is almost double that for white males.

in the year 1992 there were 34,9399 deaths from prostate

cancer and 46,300 deaths for Breast cancer {(American

Cancer Society). Although geographic differences in

prostate cancer are known te exist no clear cause for

this difference is known. The incidence of prostate

cancer is much higher in black men irrespective of the
locality. Androgens and age are the only important risk I:f}
factors. Family of origin, e.g. father, brother or
cousin with prostate cancer, are aiso strong risk ¢
factors. This is why guidelines for prostate cancer e
screening suggest a Digital Rectal Exam (DRE) and Yt
Prostate Specific Antigen (PSA} starting at the age of ;;&
50 for white males, 45 for black men and those with a N
positive family history for cancer. Familial »nrostate

cancer may account for 9% of prostate cancer with an

carlier age of onset of diseace, and multiple affected

family members {Carter, 1992) ”

Treatment of prostate cancer:

Metastatic PCA must still be considered to be incurable.
The purpose of treatment is to improve quality of life,
time to progression and perhaps survival. 70% of men
with metastatic diseases treated with androgen
deprivation will experience a symptomatic and often a
clinical regression with androgen deprivation -~ but
most will relapse within 18 to 24 months. Median life
The quality of life is the most important endpoint in
treatment of prostate cancer; this is rarely evaluated

4
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appropr-.ately. In 1984 Leuprolide was first approved for
medical castration but orchiectomy has remained the gold
standard and the most economical approach. Labrie and
the European community were the first proponents of
blockade of the adrenal androgens; this concept was the
basis of the NCI 0036 studies comparing leuprolide with
flutamide (the first nonsteroidal antiandrogen) to
leuprolide with placebo. This combination therapy for
total androgen blockade was approved in 1588. There 1is
a continuing dialogue regarding the adrenal androgen
contribution, the necessity of total androgen blockade
and it's possible advantages and resulted in an
international meta-analysis pooeoling comparable studies.
The 1982 preliminary results ¢f this meta-analysis
included 5,353 patients from randomized studies that had
at least one arm using total androgen blockade. At 5
years there was an overall reduction of 3 percent. It
is still not clear that total androgen blockade provides
survival benefit; however, it does appear to otffer
benefits of time to treatment failure or progres.ion
time.

In the United States there are only two gonadotropins
approved for the treatment of advanced prostate cancer
with medical castration: leuprolide (LUPRON - TAP) and
geoserelin (Zoladex - Zeneca-15-726). Leuprolide (Lupron
- 19-732), with a substitution at the 6th position of
GnRH, is thought to be 20 times as potent as the natural
molecule

Androgen withdrawal and sequelae:

Androgen withdrawal and subsequent cellular apoptosis
ultimately r sults in the relative enrichment of tumors with
cells that are mnre undifferentiated and less responsive to
hormonal therapy. Testosterone serum levels have been the
gold standard of nmonitoring castration. Approximately 5 - 7%
of the circulating androgens are of adrenal source. If one
assumes that castration remcves all androgens to the
prepubertal status a level gf 20 ng/dL (Tanner 1-2) should be
attained. If one considers the contribution of the adult
adrena. it is reascnable to consider a circulating
testosterone level up vo 40 ng/dL reflecting the possikle
metabolism of dehydroepiandrosterone (DHEA) to Testosterone
and Dihydrotestosterone. Levels of testosterone greater than
this range should be considered inadequate.

Testascserone in normal men

Testostercne is primarily produced by the Leydig cells 1in
the testis and the daily production of testosterone 1is
about 4 to 8 ng daily. 95% of the testvosterone Jis
secreted by the Leydig cells in the testis, 5 - T¥70f
the androgens which are metabolized to testosteroneﬂarv

5
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secreted by the adrenal gland as dehydroepiandrosterone
(DHEA and DHEAs) .

Testosterone levels peak in the morning, decreasing
auring the day (Bremner et al 1983; Nieschlag 1%74). The
peak and nadir levels differ by approximately 30%. This
diurnal rhythm noted early in puberty may be lost with
age Supporters of transdermal delivery of testosterone
believe that this better approximates the diurnal rhythm
in men. There also appears to be significant
progressive decreases 1n total serum testosterone with
age (Blackman et al 1988). In the older male this
gradual decrease in androgens may be associated with
loss of muscle mass and strength, bone density loss and
decreased virility. There may be cultural differences in
androgen levels, metabolism and the androgen receptors.

Early measurements of testosterone measured urinary
ketosteroids. These measurements therefore alsoc included the
adrenal components. As much as 70 percent of the androgens’
criginated from precursors secreted by the adrenal cortex
{Paulson, 1962). Assay methods have increased in sensitivity
in the last 3 decades with radioimmunoassays. Castrate levels
- measured 1n prostate cancer patients post-orchiectomy -

have traditionally been considered to be less than 50 ng/dL
while early pubertal boys are less than 100 ng/dL. It is
probably more accurate to term castrate levels as less than 30
ng/dL and have been reported with medical castration as low as

15 ng/dL.

Conversion Pactors - International units v. qgidl

BEormons normal pyarameters Convaersion factors
and number
FSH l ng = 3 mIV
LH 0 - 18 IU/L -
1 ng = 7//8 mIU
Testosterocne 0.0347
m. 300-1000 angsaL m.10.4 - 3¢.7 amol/L
- £. 20 - 80 Eg,dn f. 0.68 - 2.78 nomcl/L
Testostercne - fRee 0.0347
M. S.1 - &1. 0 n!/d‘r_‘ 0.18 - 1.42 umol/L
Dihydrotestosterdque 0.0344
M. 30 - 85 ng/dL 1.0 ~ 2.9 nmel/L
source - Becker 1990

Fourcroy#20,517/ December

. 1995




Conversion of units of testosterone

Testostercne 50 ng/4aL 1.735 nmol/L
40 ng/dL 1.388 nmol/L
30 ng/dL 1.041 nmol/L
> 6.3 Foreign experience

The 22.5 mg has not been marketed anywhere to date.

4 Human Pharmacology, Pharmacokinetics, Pharmacogdynamics

The sponsor states that in pharmacokinetic Study M91-582
plasma leuprolide levels were measured for 20 weeks In
patients with prostate cancer following a single intramuscular
injection of 22.5 mg depot formulation. At 4 hours post-dosing
a mean plasma leuprolide concentration of 48.87 ng/mL was
demonstrated and maintained steadily until it reached steady
state level during week 3 and maintained for the duration of
the 12 week dosing interval with a range of means 46 +/- 0.81
ng/mL. The plasma levels declined very gradually following
another 2.5 weeks reaching a minimally detectable level of
0.23 ng/m. by week 20. See Pharmacokinetic review.

€. 6 Directions for Use - Sterile lyophilized microspheres mixed
with diluent suspension as an intramuscular injection every 12

weeks.

Description of Clinical Data Sources

7.1 tudy Type and Design

Human pharmnacokinetic study (Protocol M91-582) was conducted
in prostate cancer patients to measure plasma leupreclide levels
as noted above. Study M91-5&3 was originally designed as the
pivotal study to demonstrate the safety and effectiveness of the
22.5 mg formulation with a target enrollment of 60 men with
advanced prostate cancer and a final enrollment of 61. Study
M91-653 wew designed to demonstrate equivalence between the two
supplies of the depot and had a final target enrollment of 339

patients. .
7.2 Post-Marketirg Experience - none - T
. ~
Clinical Studles © L

The sponsor has submitted two pivotal trials submitted
M31-583 and M 91-653. The extended-release depot
formulation of leuprolide acetate has been developed,
containing 22.5 mg of leuprolide, was administered as an
intramuscular injection every three months or 84 days.
The two clinical studies included in this overview were

Fourcroy#20,517/ December 7, 1995
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corducted to evaluate the effectiveness and safety of
this formulation.

Study M91-583 was designed as the pivotal study to
demconstrate the safety and effectiveness of the 22.5 mg
formulation, with a target enrollment of 60 patients.
The supply of study drug used for this study was produced
in a pilot plant, which manufactures supplies in limited
quantities for investigational purposes. A smaller study
was needed to demcnstrate equivalence in effectiveness
and safety between the two supplies of the 22.5 mg
formulation. Study M91-653 was designed to demonstrate
equivalence between the two supplies, with an original
target enrollment of 15 patients.

There were initial problems in producing and maintaining
testosterone suppression in a few patients in M%1-583
resulted, following discussions with the FDA, in the
target number of patients in study MY91-653 being
increased to 60. This difficulty was a result of a
difference in the column versus extract procedures being
used by - Following identification of
a reason for some of the unfavorable results in MS1-583,
and after lurther discussions with the FDA, the target
enrollment for M91-653 was reduced to 30 patients.

The 22.5 mg depot formulation was administered in both
studies as an intramuscular injection every 12 weeks.

The primary efficacy outcome criterion in both studies
was suppression of serum testosterone levels to the
castrate range (50 ng/dL or less), and maintenance of it
at that level, in patients with metastatic (Stage D<)
prostate cancer. The clinical response to treatment, as
well as the general safety of the formulation, were also
evaluated. Both studies had essentially the same design,
with monitoring of serum testosterone levels biweekly or
weekly for 24 weeks, and clinical evaluations every
twelve weeks. Patiénts were to continuve in the studies
for as long as clinical benefit was apparent to the
investigator, with serum testosterone determined ewery 12
weeks. The studies are described in greater detail in
the next section. This NPA submission involves data from
the initial 24 weeks of treatment for each study. This
has been adapted from the sponsor‘s summary.

Design of Studies and Descripticn of Procedures

The two studies summarized in this overview are bhoth ¢ 4
open, multicenter studies conducted at a total of .8 N
investigative centers. Two of the 18 centers werg -
involved in both studies. The studies were nearly VAN
identical in design except that M91-583 included an L
expanded blood ccllection schedule (at half-week > o

Fourcroy#20,517/ December 7., 1995



intervals during the last two weeks of the first two
dosing intervals and following the Week 12 depot
injection), for a subset of patients for measurement of
serum LH and testosterone, and also, routine clinical
laboratory tests were performed during tieatment in MSl-
583 but not in M91-653. Patients received an
intramuscular injection of the 22.5 mg depot formulation
every 12 weeks.

Patlent eligibility and baseline conditions were
determinad by the following procedures which were
performed within four weeks of the initial dose: medical
and surgical (including prostate cancer) histories,
physical examination, digital rectal examination, ECOG
performance status, bone scan (and other lmaging
procedures if necessary to establish the presence of
peripheral metastatic disease), blood collection for
serum PSA, LH, testosterone, hematology and chemistries
(including alkaline phosphatase and prostatic acid
phosphatase), and urinalysis. Blood was also obtained
just prior to the initial depot injection for
determination of baseline LH and testosterone levels.
Once eligibility had been determined, the investigator
obtained a patient number assignment from TAP.

Blood collection for measuvrement of serum LH and
testosterone levels was performed four and seven days
following the initial depot injection and at the end of
Weeks 2 through 24, and every 12 weeks thereafter. As
mentioned above, additional blood cellections were
performed for a subset of patients in M%1-583, at half-
week intervals (at least 72 hours apart) during Weeks 10,
11, 12, 22, and 23, to further characterize the hormonal
response to treatment at the end of the first two dosing
intervals and several days after the second depot
injection (at Week 12). Blood was alsco to be drawn in
all patients at 4, 8, and 12 hours following the Week 12
depot injection to assess if an acute-on-chronic effect
due to incomplete pituitary down-regulation was present.
Physical examination, digital rectal examination, ECOG
performance status, and bone scan (and other imaging
procedures if evalualble organ metastases were present at
pretreatment) were repeated every twelve weeks to assess
the clinical response to treatment. Routine laboratory
tests (including alkaline phosphatase and prostatic acid

phosphatase) and PSA were also repeated every 12 weeks 1ip
M31-583. Routine laboratory tests were performed only ¥t

pretreatment in M91-653, and only alkaline phosphatase,
prostatic acid phosphatase, and PSA, were performed
during treatment. An overall objective response
evaluation was also performed at l2-week intervals in
both studies.

Serum LH, testosterone, and PSA measurements were
perfocrmed by
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The routine hematclogy, chemistry {(including alkaline

phosphatase and prostanic acid phosphatase). and
urinalysis tests for M31-583 were performed by

whereas in M91-653 they were performed by the
investigator is local laboratory.

Per Amendment No. 1 (MS1-583) and No. 3 (M91-653}), all
procedures except LH, testosterone, PSA, prostatic acid
rhosphatase, and alkaline phosphatase measurements were
deleted from the long-term (beyond Week 24) phase of the
protocols. At the time of the amendment many of the
patients in M91-583 (and a smaller number of patients in
M91-653) still active 1in the study were well intc the
long-term phase.

LH and Testosterone Assay Methodology

Blood samples collected for LH and testosterone
measurements were centrifuged to obtain the serum and
sent to ., for assay. Assay methodology
for each test consisted of standard RIA methodology. The
LH assay is a sequential addition, double-antibody RIA.
This method is not specific for biocactive LH, and vyields
higher results than would be cobtained by bicassay. For
testosterone in the normal acdult male range

uses a single-~step purification method
consisting of simple extraction of testosterone prior to
the actual qQquantitation by RIA (extract method). When
testosterone is expected to be at or near castrate
levels, a two-step purification method is utilized in
which the extracted sample is further purified with
column chromatography prior to RIA (column method). This
method has greater specificity, and also has higher
precision when testosterone levels are in the castrate
range, as they are expected to bhe with leuprolide
treatment. The lower limit of sensitivity for the column
method is 3 ng/dL compared to 10 ng/dL for the extract
method. -

also performed LH and testosterone
measurements in all of the previous TAP NDA protocols .
involving the use of the daily subcutaneous injection and
the monthly 7.5 mg depot formulations in advanced-stage |
prostate cancer. Testosterone results for these studies
were appropriately generated by the two-step purificaticn
method (column method) referred to above. An error in
communication between TAP and prior to
the initiation of study M51-583 resulted in all serum
rastosterone levels for the first 24 weeks of treatment
tor patients in that study and a variable portion of the
testosterone values for the first 14 patients enrolled 1in
study M91-653 being measured by the extract method.
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Based on the consistently higher than expected (but T

mostly still in the castrate range) values obtained in " ’

both studies, an investigation was conducted to determine

the reason for these higher testostercne levels. This.®

included examination of historical and current <

testosterone values from patients still active in the

previous studies and reassay of many samples by the -7 ) 4'

column method by both J
to explain and validate the discrepancy .in

resuits generated by the two methodologies. {

P

Results of the investigation led to the realization that
a different assay had been used in these studies than had
been used in previous protocols and that this factor did
substantially contribute to the higher values seen in the
current studies. Once this was determined, and at TAP's
direction, the assay methodology was switched to the
column method on August 1, 1993. The samples {(all but
4%) that had been assayed with the extract method in
M91-6523 prior to the method conversion were reassayed by
using the ceclumn method.

Patient Selection

All eligible patients had to have histologically-
confirmed prostatic adenococarcinoma in Stage D2, 1.e.,
skeletal metastases, nodal metastases above the aortic
bifurcation, or metastases to other extra-pelvic sites,
such as liver or lung. Patients had to have two or more
clinically evaluable lesions (including prostate 1if
present) and be in performance status grades 0, 1, or 2.

Primary endpoint

The primary objective of this study was to demonstrate
suppreasion of serum testosterone during the first
24 weeks of treatment or two 2 depot injecticns. -

The serum testostercone determinations were performed by
two assay methods (extract and column methods) as
discussed above. Since there was a difference in the

- results obtained by these two methods the resuilts from
the two methods will be addressed separately for .
calculation of mean and median levels and the acute-on-
chronic analysis, or combined for calculations of
proportions of suppressed patients and patients
experiencing escapes from suppression (where the
analyses were based on the maximum value regardless of
method for each categorized visit). Only data provided
by were used in the analyses.

The proportions of patients who achieved testosterone
suppression (50 ng/dL for two consecutive tests within
eight weeks after the first depot injection} and the i

H
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proportion of suppressed patilents who experienced escapes §
(testosterone levels »>50 ng/dL for twc consecutive tests ' j
after suppression had been achieved) were estimated, and

one-sided exact 95% confidence bounds were obtained using

the exact binomial distribution. Prior to applying these

definitions, on days when results from multiple

measurements existed, values were reduced to the maximum !!
for the day. This applied to days on which 1) there were |
both extract and column data, 2)multiple values from

reassay using the same assay method existed, or 3) serial |
data from acute-on-chronic measurements existed. The

median time of onset of suppression was estimated using

Kaplan-Meier curves. Duration of suppression continued

beyond 24 weeks for most patients, so median duration was

not estimated.

Summary statistics were provided for testosterone and LH
values at each categorized visit without respect to the
time of injections. Additional summaries were provided
for patients who had samples obtained at 4, 8 and 12
hours following the injections at Week 12 and those that
participated in the expanded blecod ccllection schedule.
For patients who had data at 10, 10.5, 11, 11.5, and 12
weeks after each injection, repeated measure analysis of
variance was used to test for trends across time. Mean
testosterone at 12 and 12.5 weeks were analyzed using
paired T-tests, as were changes from 0 hour to 4, 8, and
12 hours post-dosing {(acute-on-chronic analysis)

The numbers and percentages of patients with graded
outcomes are presented for the Week 12 and Week 24
evaluations and for the finail visit evaluations for
objective tumor response, changes in prostatic
involvement, percent changes in PSA and PAP, and changes
in performance status.

Ninety-four patients were enrolled and treated across the

two studies by 18 investigators. A list of investigators 1
who enrolled patients into each study alcng with their
institutional affiliations and locations and the number
of patients enrolled at each center is included in the-.
appendix. - ~

B.1 Trial # M91-583

Study Investigators [Enrolled ([Evaluable|continuing
MG1-583 13 61 60 51

This study was designed as the pivotal study to demonstrate the
safety and effectiveness of the 22.5 mg formulation, with a
target enrollment of 60 patients. There were 59 total
evaluabhle patients.
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1.1 Objective

To demonstrate the safety and effectiveness of the 22.5 mg

formulation of leuprolide acetate for the effective castration

of the gonadal steroid, testosterone, for the treatment of ’
advanced prostate cancer.

.1.2 Design

An open, multicenter study. patients received an
intramuscular injection of the 22.5 mg depot formulation every
12 weeks or 84 days. Blood collection schedule included half-
week intervals during the last two weeks of the first two
dosing intervals and following the week 12 depot injection for
a subset of patients.

1.3 Protocol

Eligibility of patients included prostate cancer history,
Eligible patients had to nave histologically-confirmed
prostatic adenocarcinoma in Stage D2 with clinically evaluable
lesions. Evaluation inciuded physical examination, digital
rectal examination, ECOG performance status, bone scan, serum
Prostate Specific Antigen (PSA), LH, testosterone, hematology,
chemistries and urinalysis. patient number assignment was
received from TAP

Blood collection for LH and Testosterone was performed 4 and 7
days following the initial depot injection, at the end of week
2 through 24, and every 12 weeks thereafter. An overall
objective response evaluation was also performéd at 12-week
intervals. N -~

DS T

8.1.3.1 Population, procedures ‘

In both pivotal studies there was arn even distribution of age
and race. The ages at entry into the study was betwean 53 and
86 yvears with a mean of 70.3 years. 67% of the patkents were
Caucasian, 30% black and 2% Hispanic. Patients in 583 included:
43 Caucasian, 17 Black and T Hispanic patient. Approximately
52% of the patients had been diagnosed less than 3 months prior
to initiation of treatment 59% of the 92 evaluable patients
had no prior treatment for prostate cancer at the time of
treatment.

8.1.3.2 Endpoints
Hormonal Responses - testosterone and LH suppression.

Jhjective tumor response - complete, partial or no response.
PSh and PAP

13 ..



8.

1.4 Results

8.1.4.1 Patient Disposition, comparabilicy
Baseline characteristics of patients were comparable.

8.1.4.2 Efficacy endpoint outcomes
« Castration response as measured by testosterone (50 ng/dL)

Peak testosterone levels increased at with the initial agonist
effect. Continued treatment resulted in castration levels

91-583 Pre-Rx Day 4 Wk 4 wk 8 wk 12
N = 58 57 57 53 46
Mean 405.2 576.5 26 .4 29.7 35.6
pg/dL-x
| .

Testosterone <50 ng/dL was defined as castrate levels.

all measurements by above ‘extract’ assay method. Lower limits

of sensitivity differed between the two methods.

2 patients did not achieve castriate levels until weeks 15 and

28, respectively. The first patient, 2016 can be considered
suppressed adequately if the extract values of testosterone
are used.

2016 - week 8 - through week 13 - normal if extract used.

The second patient clearly was inadequately suppressed and

there is no explanation. Abnormal levels of testosterone were

demonstrated through week 28. His testosterone fell to 64

ng/dL by week 4 but rose sharply by Week 5, and ranged between

187 to 633 ng/dL through Week 13. By Week 22 it rose to 167

ng/cdlL and remained outside the castrare range until it fell tg
43 ng/dL at Week 28. Since it remained below 50 ng/dL at Week

29 it was considered suppressed at that point. His clinical
status remained stable throughout the entire period and

patient remains in the study. His PSA was 2.7 at baseline and

2.4 at week 4B and is now becoming elevated.
2032 - week 12 - through week 13 -

Response t» Acute on chronic testing:

..q—r’;

-

The sponsor
stimulation
the 3-month

of this study was asked tc idsntify anv possible
of the hypothalamic-pituitary-gonadal axis with
depot. The protocol included an expanded blood

collection scheduls around the period of the second depot.
Patients were included that were compliant and ware

represented

Fourcroy#20,517/ December 7. 1995
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M31-583 PRE 4 HOURS 8 HOURS |12 HOURS
N= 42 42 36 19

Mean T 30.0 2'7.4 31.5 37.0
lextract assay

M91-583 PRE 4 HOURS |8 HOURS |12 EBQURS
N= 39 39 35 19

LH 4.3 4.7 4.5 4.6

3 patients had important escapes from castrate levels at

time of reinjection.
gonadotropin reserve in these patients.

responses)

This indicated some mild
(Acute on chronic

2019 - had an escepe following the Week 12 injection while
preinjection was within the castrate range. However,
reevaluation cf the testosterocne level with extract essay

was less than 50 ng/dL -

Pt 2003 bk 11 Wk 12(0) [4 HOURS |8 HOURS (12 HOURS Wk 12.5
T 78 (55) 1 93(55) | NA NA NA 154
(169)

PSA 3.9 - - - -
Leuprolide INA INA A

Pt 2037 Wx 11 k 12 4 hours |8 hours |12 hours Mk 13

(0)

T NA 56(52) ) 74(62) |116(81) | NA 61(53)
PSA 18 ~ - - - -

S other patients had isclated escapes which were
acceptable.

2002 - week 9 - 292 - otherwise all normal castrate levels
2017 - week 16 - 52

2021 - week 11 - nl on extract not column

2034 - nermal on extract not column

2046 - normal on extract no column R ~.
T T Y
J
Luteinizing hormone (L¥) appeared to be suppressed.
LE

M91-583 Pre Day 4 wk 4 wk 8 wk 12
N 56 57 57 52 44
Mean - Xj 10.5 17.4 5.4 .3 5.3

15 T
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Tumor response appeared to be adequace. Over half of the patients
had either partial response or stabilization of disease.

Turor response:

M91-583 R PR Stable Prog Total
eek 12 0(0%}) 18(33%) 26(48%) 10 (19%) 54
Week 24 0(0%) 23(43%) 20(37%) 11(20%) 54
Best C {(0%) 2B(48%) |21(36%) 9(1l6%) 58
Response

8.1.4.3 Safety comparisons

The major safety issues are also efficacy issues and relate to
the possible lack of complete suppression by the gonadotropin
agonist. Other safety issues are primarily the result of
castration.

10 patients discontinued the study for the following reasons: 1
adverse event, 5 for worsening of disease/symptoms, 2 from
death from prostate cancer, 1 from death of myocardial
infarction not from prostate cancer. and 1 for non-compliance
with visit schedule.

8§.1.5 Reviewer's Comments

Although 96.1% of the patients were fully suppressed during the
12 week interval of the first depot there are some problems.
Two patients had delayed suppression and one patient in
particularly appeared to demonstrate appropriate levels of
plasma gonadotropin without evidence of testosterone
suppression.

3 other patients demonstrated gonadotropin (LH and T) reserve
on restimulation; there was a mild agonist effect at the time
of reinjection of second depot. The other five escapes were
either an error or error of method and were acceptable.

EY

The safety features of the 3 month depot are quite acceptable.

.2 Trial % M91-653

-

Study Investrgators [Enrolled JFEvaluablejcontinuin
M91-65 7 33 32 27

.2.1 Objective

To demonstrate the safety and effectiveness of the 22.% mg
formulation of leuprolide acetate for the effective
castration of the gonadal steroid - testosterone for the
treatment of advanced prostate cancer.

16
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2.

.2 Design

~he de.ign of the two studies was almost identical except for
increased blcod collection 1r the previous study. Both
studies were open, multicentr studies. Patients received an
intramuscular injection of the 22.5 mg depot formulation
every 12 weeks. Rlood collection schedule included half-week
intervals during the .ast two weeks of tho first two dosing

intervals and following the week 12 depot ir.jeccion for a
subset of patients.

3 Protocol

The two protocols were identical except for increased
evaluation of patients 1in protccol M91-583 at cime of

reinjection.

Eligibility of patients included prostate cancer history,
physical examination, digital rectal examination, ECOG
performance status, kone scan, serum PSA, LH, testosterona,
hematology, chemistries and urinalysis. Patient numberxr
assignment was received from TAP

Blood collection for LH.and Testosterone was performed 4 and 7
Aays fcllowing the initial depot injection, at tha end of week
2 through 24, and every 12 weeks thureafter. An overall
objective response evaluation was also performed at 12 -week
intervals. The column method was used primarily in this
protocol of it’'s greater specificity at castrate levels.

8§.2.3.1 Population, procedures

His:ologically—confirmed prostatic adencocarcinoma in Stage D2
with skeletal metastases, nodal metastases or other extra-
pelvic sites. Patients had to have two Or more clinically
evaluable lesions and be in ECOG performance status grades

0,1, or 2.

8.2.3.2 Endpoints - the same endpoints of testosterone, LH and
cumor respouse were used ip this protocol.

2.4 Results

g.2.4.1 Pacient Disposition, comparability
Tre disposition and comparability of the patients wis the zeme

je studies. The mean age was €9 .3 with a range of 55 - 82.
The mean time from diagnosis of prostate cancer to enrollment

wes 1.2 years.

8 2. 4.2 Efficacy endpoint outcomes

i7
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All patients demonstrated testosterone suppression oy week 8
without escape. Levels of testosterone suppression also
appeared to be lower.

Serum testosterone (ng/dL)

M31-653 Pre Day 4 Wk 4 wk B wk 12
N = 30 28 29 32 30
Mean 443 .7 739.3 11.2 7.6 10.5

Testosterone 250 ng/dlL defined as castrate levels.

LH (MIU/ML,
M91-653 Pre Day 4 Wk 4 wk 8 wk 12
N 31 Z8 29 32 30
Mean 9.8 16.5 5.3 5.0 5.3
M91-653 | PRE [ 4 hours | 8 hours | 12 hours]|
Testosterone
N 18 14 16 13
Mean 9.4 8.2 .4 6.7
LH
N 18 14 16 13
Mean 5.1 5.4 5.3 5.1

(Volume 2.8)

Tumor response evaluation

M31-653 CR PR Stable Prog Total
Wk 12 0(0%) 5({16%) 21(68%) 5(16%) 31
Wk 24 1(3%) 2(7%) 20(69%) 6(21%) 29

Best 1(3%) S(16%) [68R)N68%) 4(13%) 31
response

There appeared to be a berter tumor response in study 583 but
the number of patients between the two studies 1s too small to
make any conclusions.

8.2.4.3 Safety comparisons

There were no major safety problen.s that were not related to
disease or related to gonadal steroid suppression. Importantly
there were no delays in suppression or escape from suppression.
Patients who withdrew from study:

5 pativnts discontinued from the study for the following

reasons: 1 adverse event, ! worsening of disease and/or

18
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symptoms, 1 death heart failure and 1 from uncertainty
regarding protocol and continuation.

8.2.% Reviewer's Comments

In this study there was no evidence of any escape or lack
of complete testosterone suppressisn. Al patients
suppressed appropriately at excellent castration levels
of testosterone.

.3 Trial # M91-582

This was not a pivotal trial but was conducted 1n
prostate cancer patlents to measure plasma leuprolide
levels for 20 weeks fo. lowing a single intramuscular
injection of the 22.5 mg depot formulation in order to
determine the pharmacokinetic profile, and to assess the
safety of the formulation.

This stucy was an open, single-dose pharmacokinetic study
in 23 orchiectomized prostate cancer patients. The depot
formulation was supplied as a single-dose vial containing
lyophilized powder with leuprolide incorporated into a
biodegradable polylactic acid polymer, accomparied by a 2
mL ampule of diluent. Following the intramuscular
injection, plasma leuprolide levels were determined four
hours post-injection, and then on Days 1, 2, 4, twice
weekly (at least three days apart) during Weeks 1 through
16, and then weekly during Weeks 17 through 20. Plasma
leuprolide levels were determined using radioimmunoassay.
A phyrcical examination as well as specimen collection for
routine hematology, chemistries, and urinalysis were
performed prestudy. and repeated at Weeks 12 and 20.
Twenty-three patients were enrolled across three
investigative centers. Six patients prematurely
terminated from the study. Five of these patients did
not supply sufficient data to be included in the
pharmacokinetic analysis. and, therefore, the analysis
was based on cata from 1B patients.

Following the intramuscular administraticn of the 22.5 mg
dose, there was an initial burst of leuprolide in the
plasma which is characteristic of this type of depot
formulation. This was observed at four hours post-
dosing, at whicn time a mean rlasma leuprolide
concentration of 48.87 ng/mL was achieved. The mean
concentration then declined steadily until it reached a
steady-state level during Week 3 that was maintained for
rhe duration of the intended 12-week dosiny intervai
irange of means 0.46 to 0.81 ng/mL), indicating a steady
release of drug from the depot during this time.
Detectable levels of leuprolide were present in all
patients at all measurement points during this period.
After Week 12 the mean concentration changed little for

19
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another 2.5 weeks, after which it declined very
gradually, reaching a minimally detectable concentration
by Week 20 (mean = 0.23 ng/mL).

Adverse events generally reflected the prostate cancer,
with generalized pain having been the most frequently-
reported event. Only two patients experienced injection
site rexctions (pain), and these were both mild and of
short duration (three days).

The =imilarity in the pattern of release of leuprolide
during the 12 weeks following dosing with the 22.5 mg
formulation with the pattern during the four weeks
following dosing with the monthly 7.5 mg formulation, and
the maintenance of therapeutic leuprolide plasma levels
throughout the intended 12-week dosing interval, indicate
that the 22.5 mg formulation is suitable for
administration as a three month-depot. Safety data
indicated that the formulation was well-tolerated and
were consistent with the known safety profile of
leuprolide. This has been adapted from the sponsor's
sSummary.

Overview of Efficacy -

The aim of these two studies was to demonstrate that serum
Ltestosterone was effectively suppressed in a range similar to
that obscrved with surgical castration and the previous
leuprolide monthly studies. In addition to testosterone
suppression by medical castration, the sponsor alsc included
clinical response to androgen deprivation e.g. complete or
partial response of androgen dependent tumor to medical
castration. The numbers are very small on which to base any
conclusions but response appeared to be as expected. (In the
7.5 mg depot studies the no progression rate was 81%.)

Patients enrolled in the two studies.

M%1-583 o MI1-653
PN=enrolled 61 33
[Evaluable 6l 32
ontinuing - 3rd depot 51 27
|Srart date 11/8/91
Premature 10 5
terminavion
jInvestigators 13 7
Fotal 2 studies .
=94 '
iB investigators

Tumoxr responsat
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M91-583 KR PR Stable Prog Total &
Week 12 0(0%) 1B(33%) 26 (48%) 10 (19%) 54 :
Wee' 24 0{0%) 23(43%) 20(37%) 11(20%) 54
Best 0 (0%) 28 {48%) 21(36%) 9(16%) 58

esponse

A
M91-653 CR PR Stable Prog Total |
Wk 12 0(0%) 5(16%) 21{68%) 5(16%) 31 ‘
Wk 24 1{3%) 2(7%) 20(69%) 6(21%) 29

Best 1(3%) 5(16%) 6 ZRN68%) 4(13%) 31
response

Testostercne endpoint

Rapid suppression of testosterone by gonadaotropin suppression 1s
very important. Castration levels of testosterone need to be
maintained without escape. Gonadotropin secretion should remair
completely suppressed; the reinjection of the next depot shoulld
not have a stimulatory effect on the pool of gonadotropins and
produce an agonist effect or an ~acute on chronic effect”. The
first trial demrmonstreted that there are patients who have an acute
on chronic effect from rhe reinjection of the depot. Three
patients were identified with a ild agonist response at the time
of rhe repeat depot. One of these can be excluded if the "axtract i
assay" is used. This would suggest that approximately 3 out of
100 men have sufficient gonadotroph reserves to jincrease the
restosterone. These men will clearly benefit from the addition of

an antiandrogen to block androgen activity.

One patient was not suppressed until week 28 although supposedly
had subjective response toO medical castration. (pt 2032) and a
second patient had an escape between suppression and second depot.
In one of the patients tevel of plasma gonadotropin were
ijdentified. There 1s no rationale for this type of escape and
these patients should be managed in other ways, e.g. surgical
castration. '

Isolated events of T elevation were noted in 5 other patients; 3
were normal on extract assay. 1 was within a normal range and 1
“was an isolated event that could have been a laboratory error. (see
table}). These were all acceptable.

In M91-583 96.6% of the patients were suppressed through week 12
of 60 evaluable patients. In study M91-653 all 100% of the
patients were suppressed at 12 weeks. There wag IQ evidence of
Tack of suppression i;p MA1-653, The median time to onset of’
cacstrate levels in all three studies was 22 days with a range of
13 to 169 days for the two pivotal trials. (In the goserelln
study of a comparable 3 month depot suppression was maintained in
94.3% of the 35 evaluable patients on the 3 month depot and 91.4%

24 i
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in 32 of the 35 evaluable patients on the 1 month depot in the %

first 12 weeks study 00601)

Nonsuppressed patients at some point during study: ’!
o Study M91-583 ‘
Pt # type date T level Investigator
reached -
Castrate {
FAILED PATIENTS - DELAYED SUPPRESSION
2016* week 4 - 46 ng week 14 Patterson
| rise week 5 - 14
elevated on extract; acceptable on column assay
’ 2032* 64 ng week 4 week 28 187-633 Sharafi

-elevated until

MILD ELEVATION AT TIME OF REINJECTION OF DEPCT

2003 escape week 8-11 week 3 >50 Sharafi

12,12.5 and 13
2015 acute on chronic week 4 =nl on Rrawer

extract

2037 §1-116 ng/dL during week 1} $2-81 escape Kabalin

week 12 serial end of depot

measurements

) ITSOLATED EVENTS - ALL OTHER NORMAL
2002 isolated event week 3 292 at wk9 Stephenson }
2017 acceptakle week 2 52 wk 16 Crawford :
2021 acceptable week 4 nl on extract Dreicer
2034 acceptable week 3 1l on extract Patterson
2046 acceptable week 5 nl on extract Sharafi
Summary of the non-suppressed patients: .

2016: The testosterone initizllly fell to 46 ng/dL by Week 4 but
then began to risg and was within the 50 - 86 ng/dL range from
week 5 through week 14 after which it feil to within the castrate
.range with the exceptioun of 67 ng/dL at week 18. Patient
experienced a partial response at weeks 12 and 24 with PSA at 0.7

at Week 24.

2032 . Testosterone fell to 64 ny/dL by week 4 and theu rose
sharply by week 5 ranging between 187 and 633 ng/dL thrcugh Week
13. Following the second injection at Week 12, it fell sharply to
91 ng/dL by week 13 and then declined to slightly above the
castrate range (48-69 ng/dL thrcugh Week 21. By week 22 it rcse
to 167 ng/dL and remained outside the castrate range until it fell
to 49 ng/dL at week 28. It remained at castrate levels after
than. Patient is still receiving depot.

22 —~
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The followind patients were excluded from efficacy analysis
» Pt M91-563 - DO pretreatment restosterone
» Pt M 91-653 discontinued day 6 insufficient data.

« 16 pts terminated from study prematurely - most common
worsening orF deach from prostate cancey.

g% of 92 evaluable patients had no prior treatment.

10 Jverview of Safety

The agonist effect of & gonadotropin agonist rather than the
down-regulation of the gonadotropins remains an important
cafety issue in the rreatment of advanced prostate cancer.
presumably testosterone elevation could result 1in
excaberation of the disease. Three out of 42 patients tested

demonstrated some srimulatory effect (583) with reinjection of

the second depot . This WaE Aiscussed with the sponsor and
will be followed as @& Phase IV commitment .

The following patients nhad an jmportant adverse event:

Graham - 2030 week 42 severe phlebitis
stein - 2036 week 49 due LO foot hypothesis possibly
related to spinal cord compression.

g7% of the patients in the combined studied received

concomitant medica:ions durin the initial 24 week rreatment.
g patients were on §1utamide following che 2nd depot .

gafety gptdate ot April 24, 1995.

The safety update was satisfaccory and there were no ~hanges
from the original submission.

o
The sponser will pe submizting changes and additions tO the label
w5 it now srands. T© be included 10 -he label will pe a petter
description of the possible agonist effect with depot I€~
ipiection, aifferences 10 regrosterone assays and the possible
escapes from suppression. The sponsor will include specific data
{rom the acute on chronic study. leuprolide plasma levels auxring
rhe 3 month depot and identification of non-suppressed patient.
The label should ijnclude some sratement regarding the importance
of monitoring patient gor complete androgen suppression and
consideration of other methods of rreatment ;£ patient
demonstrates any agonist effect O 1ack of suppression: This has
been discussed with the sponsol (December 5, 1995)

11.1 Nescription - garisfacrory

23

Fourcroy020.517/ December 7, 1995
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11.2 Clinical Pharmacology - satisfactory

11.3 Indications and Usage - satisfactory and identical to
previous label.

11.4 Contraindications - satisfactory

11.5 Warnings - should include either in this section or
precautions proplems regarding the agonist effect with reinjection
of depot as well as lack of suppression.

11.6 Precautions - satisfactory but must include agonist effect
with re-injection and possible escape from suppression.

"In the majority of patients testosterone levels lncreased
above baseline during the first week, declining thereafter to
baseline levels or belcw by the end of the second week of
treatment.

11.7 - 11.9 - satisfactory

11.10 Dosage and Administration - satlisfactory but should read
84 days as well as 3 months. There 1s no safe window beyond 84
days for all patients.

"The recommended dose of LUPRON DEPOT 22.5 mg to be
administered is one injection every three months. Due to
different release characteristics, a fractional dose of this
3-month depot formulation 1Is not equivalent to the same dose
of the monthly formulation and should not be given."

11.11 How Suprlied - satisfactory <

o 12 Conclusions

The New Drug Application for leuprclide acetate 3-month depot 1is
satisfactory and approvable. There are several major concerns
which will be addressed by the sponsor, TAP, as label changes and
Phase IV commitments. The label must identify the patient with
delayed suppression (2032 - study 583) and a summary cf the
agonist effect in three patients with reinjection of depot. The
imporctance of evaluating the patient and his testosterone
suppression during therapy should be clearly identified. The
release charac:eristics of the depot should be included in the
label. This facts should be included in the advertising of the
depot .

Fourcroy#20,517/ December 7. 19995




A phase IV study should be initiated by the sponsor to further
identify possible agonist effect of leuprolide and to compare the
acute on chronic response Lelween rhe 1 month (28 day) and the
three month (84 day) depot.

13 Recommendations . -{‘I

The Z2-month leuprolide acetate depot is approvable "
dependent on Phase IV commitments and label changes as S
noted above.

y L. Yoy,

M.D;, PhD
fedical Cfficer :
ecember 7, 1995 éﬁﬂjl. VV\*/\
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Appendix
1. Investigators

2. Testosterone levels - 4 studies
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Number
b of
Study Investigator Institution Location Patients
MS1-583 M. Brawer, MD V.A. Medical Center Seattle, WA 2
A. Cohen, MD Peninsular Testing Miami, FL 3
E. Crawford, MD Univ. of Colorado Denver, CO 2
J. deKemion, MD  U.C.LA. Los Angeles,CA |
R. Dreicer, MD Univ. of Iowa Iowa City, 1A 3
S. Graham, MD Emory Clinic Atlanta, GA 5
P. Hudson, MD V.A. Medical Center Bay Pines, FL 8
J. Kabalin, MD V.A. Medical Center Palo Alto,CA 4
A. Patterson, MD  Univ. of Tennessee Memphis, TN 3
R. Sharifi, MD Univ. of llinois Chicago, IL 15
J. Smith, MD Vanderbilt Univ. Nashville, T 4
B. Steiy, MD Rhode Island Hosp. Providence, Rl 9
R. Stenheason, MD  Univ. of Utah Salt Lake City, UT 2
' M91-653 R.Bruskewitz, MD Univ. of Wisconsin Madison, W1 7
M. Ginelman, MD S, Fla. Med. Research  N.Miami, FL 8
b L. Gomella, MD Jefferson Med. College  Philadelphia, PA 2
- S.Graham, MD Emory Clinic Atlanta, GA 2
P. Reddy, MD V.A. Medical Center Minmeapolis, MN 1
R. Sharifi, MD Univ. of Dlinois Chicago, JL 10
A. Tully, MD Urology Associates Birmingham, AL 3
\
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NDA 20-517
TAP/Leuprolide 3 month depot
December 21, 1995

The safety update for the 3 month depot was received in April  There have becu no additional
safety concerns since that time and no additional safety information is needed.
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Safery Updaie Review

Included in the medical review dated December 7, 1995, |
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L Clinical Data Summary and Results of Statistical Analyses

1. Clinical Pharmacology

For information on the clinical pharmacology of leuprolide acetate, please refer 0
New Drug Applications 19-010 and i9-732.

A. Study M91-582
A human pharmacokinetic study (Protocol M91-582) was conducted in prostate
cancer patients to measure plasma leuprolide levels for 20 weeks tollowing a
single intramuscular injection of the 22.5 mg depot formulation in order to
determine the pharmacokinetic profile, and to assess the safety of the formulation.
The complete study report is submitied in Section VI of this New Drug
Application. The study design and results are summarized below.

This study was an open, single-dose pharmacokinetic study in 23 orchiectomized
prostate cancer patients. The depot formulation was supplied as a single-dose vial
containing lyophilized powder with leuprolide incorporated into a biodegradable
polylactic acid polymer, accompanied by a 2 mL ampuie of diluent. Following the
intramuscular injection, plasma leuprolide levels were determined four hours post-
injection, and then on Days 1. 2, 4, twice weekly (at least three days apart) during
Weeks 1 through 16, and then weekly during Weeks 17 through 20. Plasma

- leuprolide levels were determined using radioummunoassay. A physical
cxamination as well as specunen collection for routine hematology, chemistries,

and urinalysis were performed prestudy, and repeated at Weeks 12 and 20.

Twenty-three patients wen: enrolied across three investigative centers. Six
patients prematurely terminated from the study. Five of these patients did not
supply sufficient data to be includec in the phammacokinetic analysis, and,
therefore, the analysis was based on data from 18 patients.

T2
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Following the intramuscular administration of the 22.5 mg dose, there was an
initial burst of leuprolide in the plasma which is characteristic of this type of depot
formulation. This was observed at four hours post-dosing, at which time a mean

plasma leuprolide concentration of 43.87 ng/mL was achieved. The mean

PR -

concentration then declined steadily until it reached a steady-state level during
Week 3 that was maintained for the duration of the intended 12-week dosing
interval (range of means .45 to 0.81 ng/mL). indicating a steady release of drug
from the depot during this time. Detectable levels of leuprolide were present in all
patients at all measurement points during this period. After Week 12 the mean
concentration changed little for another 2.5 weeks, after which it declined very
gradually, reaching a minimally detectable concentration by Week 20

(mean = 0.23 ng/md.).

Changes in laboratory parameters included a slight trend for the hemogram
parameters 1o decrease 10 below the normal range, and a slight trend for elevations
of LDH 10 above the normal range. These were generally attributed by the
investigator to the underlying prostate cancer. Adverse events generally reflected
the prostate cancer, with generalized pain having been the most frequently-
reporied event. Only two pauents experienced injection site reactions (pain), and

these were both mild and of short duration (three days).

The similarity in the pattern of release of leuprolide during the 12 weeks fellowing
- dosing with the 22.5 mg formulation with the pattera during the four weeks
following Gosing with the monthly 7.5 mg formulation, and the maintenance of
therapeuuc leuprolide plasma levels throughout the intended 12-week dosing
interval, indicate that the 22.5 mg fcrmulation is suitable for administration as a
three month-depot. Safety data indicated that the formulation was well-tolerated

and were consistent with the known saiety profile of leuprolide.
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2. Overview of Clinical Studies

A.

Introguction

Lupron® (leuprolide acetate) Injection, administered daily by subcutaneous
injection, was released for marketic:ig in April, 1985 for the palliative treatinent of
advanced prostatic cancer. Subsequently, Lupron Depot ® (leuprolide acetate for
depoi suspension) was developed, designed (o provide continuous release of
leuprolide over a four-week period when administered as a monthly intramuscular
injection. Lupron Depot® (containing 7.5 mg of leuprolide acetate) was released
for marketing on January 26, 1989 for the palliative treatment of advanced
prostatic cancer. Lupron Depot® 3.75 mg (leuprolide acetate for depot
suspension) was released for marketing on Octaber 22, 1990 for the management
of endometriosis. In addition, Lupron Depot-PED® 7.5 mg 11.25 mg, and 15 mg,
as well as Lupron® Injection (for pediatric use), were released for marketing on

Aprnil 16, 1993 {or the treatment of central precocious pubernty.

Studizs involving the treatment of metastatiic prostate cancer patients with the daily
subcutanieous as well as the monthly intramuscular (depot) dosage forms of
leuprolide acetate have shown that serum testosterone is effectively sunpressed,
after two to four weeks of treatment, to a range similar to that observed in
surgically castrated patients. This is accomplished by desensitization of the
pituitary to native GnRH stimulation, resulting in decreased pituitary gonadotropin
release and resultant suppression of gonadal testostercne production, leading t0 a
marked reduction in serum testosterone 1o castrate levels. This androgen
deprivation can result in slowing, siabilization, or regression of androgen-
dependenttumor (primary and metastatic) proliferation, associated with a
reduction in pain produced by metastatic skeletal lesions. Favorable objective
responses to treatment were observed in 72% to 86% of the patients treated in
these studies, and most pauents showed improvement or stabilization of

pesformance status.

R

-
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An extended-release depot formulation of leuprolide acetate has been developed,
containing 22.5 mg of leuprolide, to be admunustered as an intramuscular injection

every three months. The two clinical studies included in this overview were

conducted to evaluate the effectiveness and safety of thi> formulation.

B. Design of Studies
Study M91-583 was designed as the pivotal study to demonstrate the safety and
etcctiveness of the 22.5 mg formulation, with a target enroliment of 60 pauents.
The supply of study drug used for this study was produced in 2 pilot plant, which
manufactures supplies in limited quantities for investigational purposes. Since the
marketed supply of the 22.5 mg formulation would be produced ina production
plant, which manufactures supplies on a larger scale, a study was needed to
demonstrate equivalence in effectiveness and safety betweeﬁ the two supplies of
the 22.5 mg formulation. Study M91-653 was designed to demonstrate
equivalence between the two supplies, with an original target enroliment of 1S
patients. Unexpected difficulty in producing and maintaining testosterone
suppression in a few patients in M91-583 resulted, following discussions with the
FDA. in the target number of patients in study M91-653 being increased to 60
(Amendment No. 2). Following identification of a reason for some of the
unfavorable results in M91-583, and after further discussions with the FDA, tiie
target enrollment for M91-653 was reduced to 30 patients (Amendment No. 3)

The 22.5 mg depot formulation was administered in both studies as an
intramuscular injection every 12 weeks. The primary efficacy outcome cnterion in
both studies was suppression of serum testosterone levels to the castrate range
(<50 ng/dL), and maintenance of it at that level, in patients with metastatic

(Stage D2) prostate cancer. The clinical response to treatment, as well as the
general safety of the formulation, were also evaluated. Both studies had essentially

the same design, with monitoring of serum testosterone levels biweekly or weekly
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for 24 weeks, and clinical evaiuations every twelve weeks. Patients were t0
continue in the studies for as long as clinical benefit was apparent to the
investigator, with serur; testosterone determined every 12 weeks. The studies are
described in greater detail in the next section. This NDA submission involves data

from the initial 24 weeks of teatment for each study.

3. Open-Label Clinical Trials

A. Design of Studies and Description of Procedures

The two studies summarized in this overview are both open, multicenter studies
conducted at a total of 18 investigative centers (two of the 18 centers conducted
both studies). They were nearly identical in design except that M91-583 included
an expanded blood collection schedule (at half-week intervals during the last two
weeks of the first two dosing intervais and following the Week 12 depot injection),
for a subset of patients for measurement of serum LH and testosterone, and also,
routine clinical laboratory tests were performed during treatment in M91-583 but
not in M91-653. Patients received an intramuscular injection of the 22.5 mg depot

formulation every 12 weeks.

Patient eligibility and baseline conditions were determined by the following
procedures which were performed within four weeks of the 1nitial dose: medical
and surgical (including prostate cancer) histories, physical examination, digital

- rectal examination, ECOG performance status, bone scan (and other imaging
procedures if necessary 1o establish the presence of peripheral metastatic disease),
blood collection for serum PSA, LH, testosterone, hematology and chemistries
(including.alkaline phosphatase and prostatic acid phosphatase), and urinalysis.
Biood was also obtained just prior to the initial depot injection for deterrination of
baseline LH and testosterone ievels. Once eligibity had been determined, the

investigator obtained a patient number assignment from TAP.
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Blood collection for measurement of ~=rum LH and testosterone levels was
performed four and seven days following the initial depot injection and at the end
of Weeks 2 through 24, and every 12 weeks thereafter. As mentioned above,
additional blood collections were performed for a subset of patients in M91-583, at
half-week intervals (at least 72 hours apart) during Weeks 10, 11, 12, 22, and 23,
to further characterize the hormonal response to treatment at the end of the first
two dosing intervals and several days after the second depot injection (at

Week 12). Blood was also to be drawn in all patients at 4, 8, and 12 hours
following the Week 12 depot injection to assess if an “‘acute-on-chronic” effect due

to incomplete pituitary down-regulation was present.

Physical examnination, digital rectal examination, ECOG performance status, and
bone scan (and other imaging procedures if evaluable organ metastases were
present at pretreatment) were repeated every twelve weeks 0 assess the clinical
response to treatment. Routine laboratory tests (including alkaline phosphatase
and prostatic acid phosphatase) and PSA were also repeatea every 12 weeks in
M091-583. Routine laboratory tests were performed only at pretreatment in M91-
653, and only alkaline phosphatase, prostatic acid phosphatase, and PSA, were
performed duning treatment. An overall objective response evaluation was also

performed at 12-week intervals i both studies.

Serum LH, testosterone, and PS A measurements were performed by
The routine hematology, chemistry (including
alkaline phosphatase and prostatic acid phosphatase), and urinalysis tests for
M91-583 were performed by
‘ whereas in M91-653 they were performed by the investigator’s
local laboratory.

Per Amendment No. { (M91-583) and No. 3 (M91-653), all procedures except
LH, testosterone, PSA, prostatic acid phosphatase, and alkaline phosphatase

mie
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measurements were deleted from the long-term (beyond Week 24) phase of the
protocols. At the time of the amendment many of the patients in M91-583 (and a
smaller number of patients in M91-653) still active in the study were well into the

long-term phase.

Detailed descriptions of procedures can be found in the respective protocols
(Appendix B in each individual study summary). A schematic representation of the

study designs is shown in each protoco..

(1.) LH and Testosterone Assay Methodology

Blood samples collected for LH and testosterone measurements were

centrifuged to obtain the serum and sent 1o for assay.
Assay methodology for each test consisted of standard RIA methodology.
The LH assay is a sequential addition, double-antibody RIA. This method is
not specific for bioactive LH, and yields higher resnlts than would be obtained
by bioassay. For testosterone in the normal adult male range

uses a single-step purification method consisting of simple extraction
of testosterone prior 1o the actual quantitation by RIA (“‘extract” method).
When testosterone is expected to be at or near castrate levels, a two-step
purification method is utilized in which the extracted sample is further purified
with column chromatography prior to RIA (“column” methed). This method
has greater specificity, and also has higher precision when testosterone levels
are in the castrate range, as they are expected to be with leuprolide treatment.
The lower limit of sensitivity for the “column” method is 3 ng/dL compared to
10 ng/dL for the “extract”™ method. Technical descriptions of each assay can

be found in Appendix C in each individual study summary.

. also performed LH and testosterone measurements in all
of the previous TAP NDA protocols involving the use of the daily

subcutaneous injection and the monthly 7.5 mg depot formulations in

e A i bl g s
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advanced-stage prostate cancer. Testosterone results for these studies were
appropriately generated by the two-step purification method (“column™
method) referred o above. An error in communication between TAP and
prior to the (nitiation of study M91-583 resulted in cll
serum testostemue levels for the first 24 weeks of treatment for patients in
that study and a variable portion of the testosterone values for the first 14
patients enrolled in study M91-653 being measured by the “extract” method.
Based on the consistently higher than expected (bui mostly still in the castrate
range) values obtained in both studies, an investigation was conducted to
determine the reason for these higher testosterone levels, This included
examination of historical and current testosterone values from patients still
active in the previous studies and reassay of many samples by the “column”
method by both to explain and
validate the discrepancy in results generated by the two methodologies.

Results of the investigation led 10 the realization that a different assay i-ad
been used in these studies than had been used in previous protocols and tha
this factor did substantially contribute to the higher values seen in the current
studies. Once this was determuned, and at TAP's direction, the assay
methodology was switched to the “column” method on August 1, 1993, The
samples (all but 4%) that had been assayed with the “extract” method in
MB51-653 prior to the method conversion were reassayed by

asing the “column”™ method. The effect of this on the testosterone
results and analyses of those results in each study is detailed in the individual
study summanes, and a complete summary of the entire investigation into the
matter, including the reassay data generated during the investigation, can be
found in Appendix C of the M91-583 summary. The effect o the analyses of
testosterone results presented iri this overview is described in detail in the

description of statistical methods (Section 1.3.D).
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B. Study Drug Desage and Administration

The 22.5 mg depot formulation is comprised of a single-dose vial containing
lyophilized microspheres of leuprolide (22.5 mg) incorporated into a biodegradable
polylactic acid polymer, and a 2 mL ampule of dilvent. This dosage 1s based on
7.5 mg per month over three months. Just prior to each injection, the preparation
was reconstituted by withdrawing 1.5 mL of the diluent from the ampule and
injecting it into the vial containing the lyophilized powder. The resulting
suspension was withdrawn into a syringe and, using a 22 gauge needle, injected
intramuuscularly. Injection sites were alternated and the previous injection site was

examined at the time of the next injection.

C. Ratient Selection
Eligible patients had to have histologically-confimmed prostatic adenocarcinoma tn
Stage D2, i.e, skeletal metastases, nodal metastases above the aortic bifurcation,
or metastases to other extra-pelvic sites, such as liver or lung. Patients had to have
two or more clinically evaluable lesions (including prostate if present) and be in

performance status grades 0, 1, or 2, as defined below:
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Grade Performance
0 Fully active, able to carry on all usual activities without
restriction and without the aid of analgesics.
| Restricted in strenuous activity but ambulatory and able to

carry out light work or pursue a sedentary occupation. This
group also contains patients who are fully active, as in Grade 0,
but only with the aid of analgesics.

2 Ambulatory and capable of all self-care but unable to work; up
and about more than 50% of wakng hours.

3 Capable of only limited self-care, confined to bed or chair more
than 50% of waking hours

4 Completely disabled, unable to carry out any self-care and
confined totally 1o bed or chair.

The prestudy serum testosterone level had to be 2150 ng/dL and the patient must
have recovered from the effects of any major surgery. Patients were excluded if
they did not have an intact hypothalamic-pituitary-gonadal axis (orchiectomy,
hypophysectomy, adrenalectomy were excluded) or if they had received anu-
cancer medication (e.g. estrogen. anti-estrogen, progestogen, antiandrogen, other
steroid treatment, chemotherapy or GnRH analogs) within four weeks preceding
the initial depot injection, or if they required antineoplastic medication duning the
study. Initially, patients were excluded if they required antiandrogen (flutamide)
treatment durirg the study, but per Amendment Nos. 1 (M91-583) and 3
(M91-653) antiandrogen treatment {flutamide) was permitted after Week 24.
Radiation treatment (including implants) was not permitted at the time of study
entry. Patients needed to have a life progrosis of at least 12 months, and could not
have any underlying disease that would place them in additional jeopardy by
participating in the study. Details of remaining selection criteria can be found in
Sections 4 (M91-583) and S (M91-653) of the respective protocols.
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D. Statisticai Methods
Data were summarized using the Statistical Analysis System (SAS Institute, Inc.

{Version 6.08}).

Tests resulting in p-values less than or equal to 0.050 (when rounded to three

digits) were reported as “significant” in the tex:.

For any variable, the final value obtained before the start of study drug
administration was used as the baseline value for that vanable unless otherwise
indicated. Data obtained after the start of study drug administration were grouped
into time intervals (categonized visits) determined by the midpoints between
scheduled visits or collections times. These intervals were defined to have been
exhaustive and mutually exclusive for each variable, so that the intervals varied
based on how frequently the vanable was collected. If multiple values were
obtained in an interval, the value closest to the scheduled collection time was used
in analysis, except for hormones. For the hormone data the maximum value in an
interval was used. If multiple PS A values existed for a day, the maximum for that

day was used in analysis.

Since this report covers the fust 24 weeks of treatment, the data used in analysis,
unless otherwise specified, was cut off using conventions as to the number of days
after the second (or last for patients terminating earlier) injection. The duration of
treatment of any injection was defined to be 84 days. Therefore, all data used in
analysis for any laboratory vanable (hormones, hematology, chemistries, urinalysis)
wes ob:tained no later than 84 + 14 = 98 days after the second injection, while data
for all clinical response vanables (objective response, digital rectal exam,
performance status) were obtained no later than 84 + 42 = 126 days after the

second injection. Except where indicated. the timing of injections is ignored.

Q12

/—\

e —
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Baseline cl L.
Summary statistics were calculated for demographic characteristics (race, age,
height, and weight) and disease status at baseline (time since diagnosis of prostate
cancer, pnor treatments for prostate cancer, results of the digital rectal

examination, and performance status).

Primary endpoint

The primary objective of this study was to demonstrate suppression of serum

testosterone during the first 24 weeks of treatment.

As previously stated, serum testosterone determinations were performed by two
assay methods (“‘extract” and “‘column” methods). Since there was a difference in
the results obtained by these two methods [see Section 3.A.(1)], the results from
the two methods will be addressed separately for calculation of mean and median
levels and the “acute-on-chronic™ analysis, or combined for calculations of
proportions of suppressed pattents and pauents experiencing ‘escapes” from
suppression (where the analyses were based on the maximum value regardless of
method for each categorized visit}). Only data provided by

were used in the analyses.

The proportions of patients who achieved testosterone suppression (<50 ng/dL for
w0 consecutive tests withun eight weeks after the first depot injection) and the
proporticn of suppressed patients who experienced “escapes” (testosterone levels
>50 ng/dL for two consecutve tests after suppression had been achieved) were
esumated, and one-sided exact 95% confidence bounds were obtained using the
exact binomial distributon. Pnior to applying these definitions, on days when
resuits from multiple measurements existed, values were reduced 10 the maximum
for the day. This applied to days on which 1) there were both “extract” and
“column” data, 2) multipie values from reassay using the same assay method

existed, or 3) senal data from “acute-on-chronic” measurements existed. The
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median time of onset of suppression was estimated using Kiiplan-Meier curves.
Duration of suppression continued beyond 24 weeks for most patients, so median

duration was not estimated. ﬂ

Summary statistics were provided for testosterone and LH values at each
categorized visit without respect to the time of injections. Additional summaries
were provided for patients who had samples obuained at 4, 8 and 12 hours
following the injections at Week 12 and those that participated in the expanded
blood collection schedule. For patients who had data at 10, 10.5, 11, 11.5,and 12
weeks after each injection, repeated measure analysis of variance was used to test
for trends across time. Mean testosterone at 12 and 12.5 weeks were analyzed
using paired T-tests, as were changes from O hour to 4, 8, and 12 hours post-
dosing (acute-on-chronic analysis).

s dditional Eff Vagiabl
The numbers and percentages of patients with graded outcomes are presented for
the Week 12 and Week 24 evaluations and for the “final visit” evaluations for
objective tumor response, changes in prostatic involvement, percent changes in

PSA and PAP, and changes in performance status.

E. Clini Its -
(1.) Patient Envollinent, Evaluable Patients, and Premature Terminations

Ninety-four patients were enrolled and treated across the two studies by 18
investigators (two investigators conducted both studies). A list of
investigators who enrolled patients into each study along with their
institutional affiliations and locations and the number of patients enrolled at

each center is presented below:
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Number
of ‘
Study Investigator Institution Location Patients '
M91-583 M. Brawer, MD V.A. Medical Center  Seattle, WA 2 !
A. Cohen, MD Peninsular Testing Miami, FL 3
E. Crawford, MD  Univ. of Colorado Denver, CO 2 {
]. deKemion, MD  U.C.L.A. Los Angeles,CA 1
R. Dreicer, MD Univ. of Jowa Iowa City, 1A 3
S. Graham, MD Emory Clinic Atlanta, GA 5
P. Hudson, MD V.A. Medical Center Bay Pines, FL 8
. Kabalin, MD V.A. Medical Center Palo Alto,CA 4
A. Patterson, MD Univ. of Tennessee Memphis, TN 3
R. Sharifi, MD Univ. of llincis Chicago, IL 15
J. Smith, MD Vanderbil: Univ. Nashville, TN 4
B. Stein, MD Rhode Island Hosp. Providence, RI 9
R. Stephenson, MD  Univ. of Utah Sait Lake City, UT 2
M91-653 R. Bruskewitz, MD  Univ. of Wisconsin Madison, W1 7
M. Gittelman, MD  S. Fla. Med. Research  N.Miami, FL. 8
L. Gomella, MD Jefferson Med. College  Philadelphia, PA 2
S. Graham, MD Emory Clinic Atlanta, GA 2
P. Reddy, MD V.A. Medical Center Minneapolis, MN 1
R. Sharifi, MD Univ. of Lllinois Chicago, IL 10
A. Tully, MD Urology Associates Birmingham, AL 3

The first patient (No. 2001, M91-583) 1o enter either of the studies began
treatment on November 8, 1991 and the last patient (No. 33, M91-653) to
complete the initial 24 weeks of treatment (portion of each study submitted in

this report) in either study did so on August 16,1994,

Two patents (one from each study) were excluded from the efficacy analysis.
The M91-583 patient did not have a pretreamnent (qualifying) testosterone
ievel; the M91-653 patient discontinued from the study at Day 6, and
therefore did not have sufficient data to be included. Patients were considered
to have prematurely terminated from a study if they did not receive the third
depot injection. Sixieen patients terminated from the study prematurely (10 in
MO1-583 and 6 in M91-653). These patients, along with all the reasons given

o
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for their termination, are listed in End-of-Text Table 1. The primary reasons
for termination and the respective numbers of patients are summarized below:
Primary Reasons for Discontinuation From Study

During the First 24 Weeks for All Patients

M91-583 M91-653 Combined
Reason (N=61) (N=33) (N=94)

Adverse event

Worsening of disease/symptoms

Death from prostate cancer

Death not from prostate cancer

Non-compliance with visit
schedule

Uncertainty re: protocol 0 1 1
continuation

Although not always considered the primary reason, six patients terminated, at

— N LA s

1
3
0
1
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least in part, due (o0 an adverse event. This included two deaths from heart
disease and two patients whose adverse event reflected worsening of disease
symptoms (one of these patients also developed symptorms of progressive lung
cancer, which was present prior to treatment), as well as intolerable hot
flashes and chronic obstructive pulmonary disease, the last two having been
considered the primary reason for termination in one patdent each. Disease
progression usually consisted of worsening of skeletal metastatic disease and
consequent increase in pain. Two additional patients in M91-583 died from
prostate cancer. One patient in M91 -583 terminated due to non-compliance

. with the visit schedule and one patient terminated in M91-653 due to

uncertainty as to the continuation of development of the 22.5 mg formulation.

The following table summarizes the number of patients enrolled, the number
who were efficacy evaluable, and the number who continued in the study

beyond the initial 24 wecks of treatment.
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Summary of Patients Enrolied, Evaluable, and Continuing Treatment

No. of No. of
No. of Enrolled Evaluable Patients
Study ~ Investigators Patients Patients Continuing*
MO1-583 13 6l 60 51
M91-653 7 33 32 27

* received third Lupron Depot injection

(2.) Patient Demographics and Prostate Cancer Hisiory
Patients in the two studies were fairly evenly matched for the demographic
vanables of race, age, weight and height. Ovenil, 67% of the patients were
Caucasian, 30% were Black, and 2% were Hispanic. Ages at study entry
ranged from 53 10 86 years, with a mean of 70.3 years. Heights ranged from
61 to 75 inches, with a mean of 68.6 inches. Weights ranged from 90 to 252
1bs., with a mean of 170.7 lbs.

The time interval between the initial diagnosis and the start of treatment (first
depot injection) for the 92 evaluable patients ranged from 7 days to 7.6 years
(median 83 days). Approximately half (52%) of the patients had been

diagnosed less than three months prior to initiation of treatment and 84% had

been diagnosed within three years.

Overall, 59% of the 92 evaluable patients had no prior treatment for prostate
cancer at the time of the initiation of treatment. The remaining patients had
had prostatic resection (TURP), radical prostatectomy, radiation, hormonal
treatment (GnRH analogs or DES), pelvic lymphadenectomy, or a
combination of these. A summary of demographic characteristics, by study,

for the 92 evaluablie patients is presented in the following table:

AN Al

.

* |
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Summary of Demographic Charactenistics for the Efficacy Evaluable Patients

Vanable
Race
Caucasian
Black
Hispanic

Age at Study Stant
mean (S.d.) in years
range in years

Height at Study Stant
mean (s.d.) 1n inches
range in inches

Weig] Study S
mean (s.d.) in Ibs.
range in lbs.

Time Since Di .

< 3 months

3 months to <1 year

1 year to <3 years

3 years to <5 years

> 5 years

mean (s.d.) time in years

Previous Treatment for
Prostate Cancer

no prior treatment
resection (TURP) only
radical prostatectomy only
radiation only

hormoral only

pelvic lymphadenectomy only

combination of treatments

M91-583 M91-653 Combined
(N=60) (N=32) (N=92)
42 (70%) 20 (63%) 62 (67%)
17 (28%) 11 (34%) 28 (30%)
1( 2%) 1( 3%) 2( 2%)
708 (7.2) 69.3 (7.2) 703 (7.2)
53-86 55-82 53-86
68.6 (2.7) 68.5 (2.8) 68.6 (2.7)
63-75 61-74 61-75
1703 (33.2)  171.4(29.2) 170.7 (31.7)
100-252 90-232 90-252
34 (57%) 14 (44%) 48 (52%)
11 (18%) 5 (16%) 16 (17%)
5( 8%) 8 (25%) 13 (14%)
5( 8%) 4(13%) 9 (10%)
5( 8%) 1( 3%) 6( 7%)
1.1( 1.9) 12( 1.7) 1.2 (1.8%)
40 (67%) 14 (44%) 54 (59%)
5( 8%) 6 (19%) 11 (12%)
2( 3%) i ( 3%) 3( 3%)
5( 8%) 4 (13%) 9 (10%)
2( 3%) 0( 0%) 2( 2%)
1( 2%) 0( 0%) 1( 1%)
5( 8%) 7 (22%) 12 (13%)

QO
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(3.) Hormonal Response

a) Serum Testosterone

The respornise of serum testosterone to treatment was similar in the two
studies (see Figure 1). Following the initial depot injection, the
characteristic increase in mean testosterone over the pretreatment leve)
occurred on Day 4, followed by a steady decline to the castrate range by
Week 3 (see table below). The peak mean testosterone levels observed on
Day 4 were similar to that observed for the monthly 7.5 mg depot in NDA
(19-732) study M85-097. In M91-583, mean levels (by “extract” method)
fiuctuated between 24 and 36 ng/dL at the weekly visits beiween Weeks 4
and 13, followed by a further decline, fluctuating between 18 and 23 ng/dL
at the weekly visits between Weeks 14 and 24. These ievels were slightly
inflated by the presence of “outlier’” values for one patient, as well as the
assay method by which they were obtained [see Section L.3.(1.)]. In M91-
653, mean levels (by “column™ method) fluctuated between 8 and 11 ng/dL
at the weekly visits between Weeks 4 and 24. Mean values at various

points dunng the 24-week treatmnent penod are presented below:

Serum Testosterone (ng/dL)
Week No.

L

Pre Dayd 1 2 3 4 8 12 13 18
M9]-583*

N 59 57 52 56 58 57 53 46 42 48
- Mean 405.2 5765 4314 1213 467 264 297 356 301 187
M91-653°
N 30 28 31 31 32 29 32 30 31 29
Mean 4437 7393 4366 936 235 112 76 105 9.1 8.7

* M91-583 results by “extract” sssay method and M91-653 results by “column” assay method

The first of two consecutive visits at which testosterone levels were
<50 ng/dL was considered 10 be the “‘onse:” of castrate levels for individual

patients. if this occurred by Week 8, the patient was considered to be

24

31
227

24
8.9

an
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“suppressed.” All paticnts in M91-653 and all but two patients in M91-583
[98% of total number of patients (and a one-sided lower 95% confidence

g bound of 93%)] were suppressed. The remaining two patients achieved

onset of castrate levels at Weeks 15 and 28. Onset of castrate levels of
testosterone was achieved within 30 days of the initial depot injection in all
patients in M91-653 and in all but five of the patients in M91-583 (95% of
the total number of patients). This was comparable to the 36% of patients
in the monthly depot NDA study achieving castrate levels within this ume
period. The median time to onset of castrate levels in all three studies was
22 days [range 13 to >169 days (M91-583 and M91-653)].

Two (2%) of the 90 evaluable patients who had been suppressed
(combined studies) experienced an “escape” (testosterone levels

> 50 ng/dL for two consecutive tests after suppression had been achieved)
from the castrate level. The one-sided 95% upper confidence bound for
the proportion of patients with an escape was 7%. These were both in
MO91-583. The “e: -ape” occurred at Week 8 for one patient and at Wecek
12 (prior to the depot injection) for the other patient, and continued
through Week 13 for both patients. There were no further “escapes’” for
either pzauent 2t least through Week 120. The “escape’” values were mostly
under 100 ng/dL (highest 154 ng/iL).

- One additional M91-583 patient had three consecutive testosterone values
>50 ng/dL., but this was limited 10 the serial measurements taken during the
12 hours following the Week 12 depot injection, and is therefore more

accuraiely classified as an ““acute-on-chronic™ response.

Testosterone was above 50 ng/dL on single occasions following
suppression in four additional patients and on two non-consecutive

occasions in one patient in M91-583. An additional non-castrate value
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occurred for one patient in M91-653. None of these values was expected
to have clinical significance. The range was 51-61 ng/dL for all but one,
and the remaining value (292 ng/dL) was likely due to incorrect sample
identification since all other values for this patient were well within the

castrate range.

As previously mentioned [Section L3.(1)] and detailed in Appendix C of
the M91-583 summary, many of the non-castrate testosterone values which
occurred following suppression or in patients having delayed suppression in
that study were originally obtained by the “extract” method and were
reassayed using the “‘column™ method. When these values from reassay
were substituted for the original values, the incidence of norn-castrate
values decreased markedly (froin 53 10 37, with 12 unavailable for reassay)
and also resulted in favorable reclassification of five of the ten patients in
whom these 53 non-castrate values occurred. This included one “failure-
to-suppress” reclassified as an “escape”, one “acute-on-chronic
stimulation” =classified as an “isolated high value”, and three “isolated
high values™ no longzr existing. The single value >50 ng/dL (by “extract”
method) 1n M91-653 also fell to within the castrate range when reassayed

by the “column™ methcd.

Testosterone suppression was sustained throughout each 84-day dosing
interval. Afier falling to the castrate range, mean testosterone remained
well within the castrate range throughout each interval. The end of each
dosing interval theoretically represents the weakest control point in the
treatment cycie. With the exception of the two patients who experienced
“escapes” and the two patients in whorn the onset of castrate levels was
delayed, referred 1o above, testosterone was within the castrate range just
prior 1o the injections at Week 12 and 24 in all other evaluable patients.

Testosterone was determined at half-week intervals during the last two

R
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weeks of each dosing interval in a subset (N=173 at Week 12 and N=7 at

Week 24) of patients in M91-583 who had vaiues at each measuremerit

point. There was no significant linear trend in the mean testosterone values

obtained at these measurement points for either dosing interval.

Compliance with the 84-day dosing interval was generally good, with th
number of days between injections ranging from 77 to 98 days
(median = 84 days). The depot injection at Week 12 or 24 was delayed

€

by

>3 days in 16 of thke 92 evaluable patients. Testosterone values, however,

just prior to the injection on these “late” injection days, as well as the next

time measured (if performed), were all “within the castrate range (including

any values excluded from analysis).

b) Serum LH

As mentioned in Secticn 1.3.(1), LH was assayed using RIA methodology

which s not specific for bioactive LH, resulting in higher levels than would

be obtained by bioaisay. The response pattern was the same for both

Jtudies, and was similar 10 that observed for serum testosterone. wits an

initia) increase (o above pretreatment level on Day 4, followed by a decl
10 below the pretreatment level by Week 2, and a further decline t¢ the
lower end of the normal rang~ (3-10 mIU/mL) by Week 4, where it

remained throughout the 24-week treatment period, as seen below:

mne

Serum LH (m[U/mL)
Week No.

Prc Dayd4 | 2 3 4 8 12 13 18 24
M91-583

N 56 87 51 55 57 57 52 44 40 47 29

Mean 105 174 113 74 S9 sS4 43 53 45 43 39
M01-053

N 3] 28 31 31 32 29 32 30 30 29 24

Mean 9.8 16. 109 7.1 60 53 50 53 S50 52 54

a2
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¢) “Acute-On-Chronic” Response

Stimulation of the hypothalarnic-pituitary-gonadal axis, and a consequent
increase in serum LH and testosterone aver pre-treatment levels within the
initial week of treatrnent, is known to occur with GnRH analogs. This is
occasionally associated with a transient exacerbation of symptoms.
Although this initial increase in serum LH and testosterone was observed in
the monthly 7.5 mg depot NDA study (M85-097), exacerbation of
symptoms during the two weeks following the initial depot injection was
not observed, nor was there a transient rise in serum LH or testosterone

following subsequent depot injections.

As previously discussed, mean serum LH and testosterone did increase
consu*rably above pretreatment levels on Day 4 following the initial
1jection o the 22.5 mg depot formulation. To determine whether this
effect was present after subsequent depot injections (“acute-on-chronic”
effect) of the 22.5 m; formulation, testosterone levels were determined

2-5 days after the depot imjecton at Week 12 for a subset of patients in
M91-583, and LH and testosterone were u.)~0 determined 4,8, and 12 hours
after this injection for a larger group of patients in M91-333 2~d M91-653.
These values were compared with the values obtained just prior to the

Week 12 depot injecuon.

. The change in mean testosterone from just prior to the depot injection to
2-5 days after the injection was not statistically (p=0.633) or clinically
significant (see below), and only one patient had a post-injection
testosterone value (154 ng/mL) that was higher than the pre-injection value
and that was also outside the casirate ange. This patient, however, one of
the previously referred 10 patients who experienced an “escape” from

suppression, had non-castrate testosterone values for three weeks prior to
Week 12.

]
» oy
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Mean (s.d.) Testosternne Levels (ng/dL) Immediately Prior to the
Week 12 Depot Injection and 2-5 Days Post-Injection
[(from M91-583) N=13]

Pre-Injection Post-Injection
25.5(21.0 28.3(38.9)

Changes in mean LH and testosterone from pre-injection to 4, 8, and 12
hours following the Week 12 depot injection were not clinically significant,

but were statistically significant at a few points as indicated below:

Mean LH (mIU/mL) and Testosterone (ng/dL) Leveis
Prior to and at Indicated Times Following the Week
12 Depot Injection

_Pre  4hows 8hbours 12hours

LH
M91-583
N 39 39 35 19
Mean 43 4.7* 4.5* 4.6*
M91-653
N 18 14 16 [
Mean 5.1 54 5.3 5.1
Testosterone
M9]-583°
N 42 42 36 19
Mean  30.6 274 315 37.0
MB1-653"
N 18 14 16 13
Mean 94 8.2 9.4 6.7*

*p<0.05 vs. pre-injection
+M91-583 resuls by “extract”assay method and
M$1.653 results by “column™ assay method
The above mean testosterone values for M91-583 are slightly inflated due
to the presence of “outhier” values for the patient previously described, for

whom onset of castrate levels did not occur until Week 28.

Serial I.H and testosterone measurements were inadvertently performed on

four and six patients, respectively, following the Week 24 depot injection in
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M91-583, but these results did not differ from the above results. See the
individual study summary for these data.

Based on the above data, there does not appear to be an acute-on-chronic

stimulation following subsequent depot injections. | |

(4.) Objective Tumor Response
A 1ota] of eighty-nine evaluable patients had at least one objective turnor

response evaluation at Week 12 and/or 24. With respect 1o the combined
data, 82% of the patients had a favorable (CR, PR, or NC) rating at Week 12,
and 80% at Week 24. Considering only the best objective response obtained
for each patient during the treatment period, an 84% *‘no progression” (CR +
PR + NC) rate was achieved during the 24-week treatment period for M91-
583 and an 87% rate for M91-653, resulting in an overall “no-progression”

rate of 85% for the combined data, as detailed below:

Summary of Best Objective Response Rates

Number (%) of Patients
Complete Partia}
Response Response Stable Progression
(CR) (PR) (NC) (P} Toul
M91-583 0 (0%) 28 (48%) 21 (36%) 9 (16%) 58
M91-653 1 (3%) 5(i6%) 21 (68%) 4 (13%) 31 Y
Combined 1{1%) 33(37%) 42 (47%) 13 (15%) 89

These results are comparable to the 81% “no-progression” rate seen in the

NDA study for the monthly 7.5 mg depot.

(5.) Prostatic Involvement
A total of eighty-eight pauents who had both a pretreatment and at least one
(at Week 12 and/or 24) dignal rectal examination of the prostate during
treatment were evaluabie for apalysis of change in prostate status. Nearly all

patients improved or remained stable during treatment. For the combined
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data, 98% of the patients had a favorable (returned to normal, >50%
improved, or similar to baseline) evaluation at Week 12 and 97% at Week 24.
At the “final visit” only three (3%) patients had significant progressicn with

respect to prostate status. The “final visit” results are summarized below:

Summary of Changes in Prostate Status During Treatmer:i at the “Final Visit”

Number (%) of Patients
Returned to >50% Similar to >25%
Normal Improved Baseline Worsened  "[otal
M91-583 13 (22%) 20 (34%) 22 (38%) 3(5%) S8
MO1-653 6 (20%) 6 (20%) 18 (60%) 0(0%) 30

Combined 19 (22%) 26 (30%) 40 (45%) 3 (3%) 88

(6.) sta ific Antigen tatic Acid Phosphatase (PAP

With respect to the combined data, pretreatment PSA was elevated

{>3.9 ng/mL) in 75 (93%) of the 81 evaluable patierits with pretreatment
values. PAP was elevated (>3.99 mcg/L) in 64 (74%) of the 87 patients witk
pretreatment values. The PSA and PAP responses (o treatment were similar
in the two studies, as PSA and PAP normalized or decreased in nearly all
patients in each study who had at least one follow-up value obtained during

treaument, as summarized in the table below:
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Changes in PSA. and PAP at the “Final Visit” in Patients
with Elevated Pretreatment Values

Number of Patients
Elevated
Pre-Rx Decreased
Elevated and 21 But Not

Pre-Rx Pre-Rx Rx Value Normalized Normalized Increased

M91-583

PSA 51 48 (94%) 45 28 (62%) 16 (36%) 1 ( 2%)
PAP 57 43 (15%) 41 25 (61%) 13 (32%) 3( 7%)
M91-653

PSA 30 27 (90%) 27 17 (63%) 5 (33%) 1( 4%)
PAP 30 21 (70%) 21 11 (52%) 8 (38%) 2 (10%)
Combined

PSA 81 75 (93%) 72 45 (63%) 25 (35%) 2( 3%)
PAP 87 64 (74%) 62 36 (58%) 21 (34%) 5( 8%)

Preticatment PSA was normai in a total of six patients and was elevated in
or:.¢ of these patients dunng treaument (one patient had no subsequent data).
PAP was normal at pretreatment in 23 patients and was elevated in three of

thase patients duning treatment (one had no subsequent data).

A tota] of 11 patients did not have a pretreaument PSA value and PSA was
elevated in six of these dunng treatment. Pre-treatment PAP was not
available in five patients and was elevated during treatment in three of these

pauents.

Changes in PSA and PAP dunng treatment were also assessed according to
graded outcomes. In this analysis (combined data), PS A decreased by at Jeast
50% in 96% of the patients and PAP decreased by more than 50% in 84% of
the pauents with elevaied pretreatment values and at least one treatment
value, as summanzed below:

0o
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PSA Changes in Patients with Elevated Pretreatment PSA
and 2] Treatment PSA Value at the “Final Visit”
50t0 No
>95% 90-95% <90% <50% Change or
Decrease  Decrease  Decrease  Decrease Increase Total
M91-583 23(51%) 9(20%) 12 (27%) 0(0%) 1(2%) 45
M91-653 13(48%) 5(19%) 7 (26%) 1 (4%) 1(4%) 27
Combined 36(50%) 14(19%) 19(26%) 1(1%) 2(3%) 72
PAP Changes in Patients with Elevated Pretreatment PAP
and 21 Treatment PAP Value at the “Final Visit™
Within
>50% 25-50% 25% of 25-50% >50%
Decrease  Decrease Baseline Increase Increase Total
M31-583 35 (85%) 1 (2%) 2 (5%) 2 (5%) 1( 2%) 41
M91-653 17 (81%) 1 (5%) 1 (5%) 0 (0%) 2(10%) 21
Combined 52 (84%) 2 (3%) 3(5%) 2 (3%) 3( 5%) 62

(7.) Performance Status

A total of 91 evaluable pauents had a pretreatment performance status
assessment and at least one assessment during the treatment period. The
majority of patients in each study had a normal performance status prior to
treatment, although the proportion differed slightly between studies, as
summarnzed below:

‘Total Evaluable Pretreatment Performmance Status

Patents Abnormal Nomal
M91-583 59 27 (46%) 32 (54%
M91-653 32 11 (34%) 2] (66%)
Combined 9] 38 (42%) 53 (58%:)

Overall, a favorable response to treatment (“improved” or *no change” for
patients with abnormal pretreatroent status and *no change™ for patients with

normal pretreatment status) was achieved in 85% of the patients. The
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proportion of patients achieving a favcrable response was comparable in the
two studies, and regardless of pretreatment performance status, as
suminarized below:

Changes in Performance Status

Pre-Rx
Performance Favorable

Status Impioved No Change Worsened Total
M91-583 abnormal 10 (37%) 10 (37%) 7 (26%) 27

normal N/A 28 (88%) 4(13%) 32
M91-653 abnommal 3(27%) 8(73%) 0(0%) 11

norma!l N/A 18 (86%) 3 (14%) 21
Combined abnormal 13 (34%) 18 (47%) 7(18%) 38

normal N/A 46 (87%) 7(13%) 53

" N/A=not applicable

(8.) Conclusions - Efficacy
The 22.5 mg depot formulation was found to be effective in suppressing
serum testosterone to, and maintaining it at, the castrate level, in a manner
similar to that seen with the monthly 7.5 mg depot formulation. This was
true for both the pilot plant supply (M91-583) as well as the production plant
supply (M91-653) of the formulation. The clinical response to treatment was

also similar to that of the monthly depot.

- F. Clinical Results - Safety
(1.) Statistical Methods

Data from all patients who received leuprolide were included in the safety
analysis. All p-values reported for the safety analysis are based on two-tailed

tests.

Changes in vital signs and clinical laboratory vanables from baseline to each
visit were analyzed using paired t-tests. Crosstabulations of low, normal. and
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(2.)

high (with respect to the normal range) clinical laboratory results at baseline

with those at each treatment visit are presented.

The prevalence of adverse events during the 24-week treatment period was
summarized using COSTART Coding Symbe:s for Thesaurus of Adverse
Reaction Forms, 3" Edition, Department of Health and Human Services.
Adverse events that ended before the start of treatment were not included. All
other adverse events were inciuded unless 1) for patients who received a
depot injection at Week 24, the event’s) occurred more than 87 (84 + 3) days
after the Week 12 injection; 2) for all other patients, the event(s) occurred
more than 126 (84 + 42) days after the last injection.

atient Accountabili tment Exposure
A total of ninety-four patients received the 22.5 mg leuprolide depot
formulation in studies M91-583 and M91-653. Seventy-eight (83%)
completed the first 24 weeks of treatment and continued with the long-term
phase of the study. Sixteen (17%) patients discontinued from the study prior
to receiving the third injection. All but four patients received the second

depot injection.

The number of injections received 15 as follows:

No. of Injections

] 2 3 Total
MG1-583 1 S 27 33
M91-653 3 7 51 61
Combined 4 12 78 94
* patents conupuing 1o the study beyond the first 24 weeks
of treatment

(3.) Patient Demographics

Race, age, height, and body weight for all patients enrolled into the two
efficacy and safety studies is summarized below. Sixty-eight percent of the

101
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patients were Caucasian, 30% were Black, and 2% were Hispanic. Ages
ranged from 53 to 86 years (mean 70.3 years), heights from 61 to 75 inches
(mean 68.6 inches), and body weights from 90 to 252 1bs. (mean 171.1 1bs.).

Summary of Demographic Characteristics for All Patients

Varable (N=61) (N=33) (N=94)
Race

Caucasian 43 (70%) 21 (64%) 64 (68%)
Black 17 (28%) 11 (33%) 28 (30%)
Hispanic 1( 2%) 1( 3%) 2( 2%)
Age at Study Stan

mean (s.d.) in years 70.6 (7.2) 69.7 (7.4) 70.3 (7.3)
range in years 53-86 55-82 53-86
Height at Study Stant

mean (s.d.) in inches 68.7(2.7) 68.5(2.8) 68.6 (2.7)
range in inches 63-75 61-74 61-75
Weight at Study Stant

mezn (s.d.) in lbs. 170.7 (33.0) 171.9 (28.9) 171.1(31.8)
range in Ibs. 100-252 90-232 90-252

(4.) Yital Signs and Body Weight
Systolic and diastolic blood pressures, pulse rates, and body weights are listed
for each patient in Appendix E.6 1n each of the individual study summaries,

and corresponding summary statisucs can be found in End-of-Text Table 2.

There were no stausucally or chimcally significant changes from pretreatment
tn mean systolic or diastolic blood pressure. Mean pulse rate decreased by
4.0and 4.2 bpm at Week 24 and at the “final visit” in M91-583; these changes
were statistically significant (p<0.05), but not indicative of a clinically
significant trend. With respect to the combined data, the mean puise rate at
the “final visit” decreased by 2.9 bpm and this was statistically significant

(p<0.05), but. again. rot indicauve of a clinically significant trend.

.
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Changes from pretreatment in mean body weight were statistically significant
at Weeks 12 and 24, and at the “final visit”, in both studies. With respect to
the combined data, mean body weight increased by 3.1, 5.9, and 5.6 1bs. at
Weeks 12, 24, and the “final visit” respectively. These changes were all
significant (p<0.001). These results were not unexpected, since patients
generally showed clinical improvement with treatment during the study.
These increases in mean body weight paralleled the results obtained in the
NDA study for the monthly depot formulation.

(5.) Clinical Laboratory Determinations
Pretreatment and treatment hematology, blood chemistry, and urinalysis
resylts are listed for each patient in M91-583 in Appendices E.8, E.9, and
E.; 0, respectively, in the individual summary for that siudy. These tests {with
the sxception of alkaline phosphatase) were performed only at pretreatment in
MG 1-653, and these results can be found in the same appencices in the

individual summary for that study.

Changes 1n mean values for M91-583 can be found in End-of-Text Table 3.
End-of-Text Table 4 displays cross-tabulatioiis of low, normal, and high
laboratory results at baseline with those at Weeks 12, 24, and the “final visit”
for M91-583. This table indicates shifts from normal values prior to treatment
to out-of-range values in laboratory vanables during treatment, as well as
laboratory variables which were outside the normal range prior to treatment

and remained there dunng treatment,

There were no major adverse or unexpected trends apparent in either of these
analyses. There appeared to be a slight tendency toward decreas:s i~ the

hemogram parameters, WBC, and % basophils, and eleva: sns in ictal, HDL-,
and LDL-cholesterol, trigtycerides, SGPT, phasphorus, sod:in, and glucose,

as statistically significant increases in mean values for these variables (except
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triglycerides) occurred and the changes for most of these vanables were
reflected in the cross-tabulation tables. These increases, however, were not of
the magnitude to be indicative of a clinically-significant trend, and were often
attributed, by the investigator, to the underlying disease state, to non-fasting
blood collection, or as being consistent with the age and status of the patient

population studied.

As expected, pretreatment levels of alkaline phosphatase reflected the
presence of bcny metastatic disease. Changes during treatment reflected the
continuing presence of, and presurnably the treatment-relaied reduction in,
bony metastatic disease. In M91-583, mean pretreatment alkaline
phosphatase was elevated well above the normal range, but decreased
considerably with treatment, although remaining above the normal range. In
both M91-583 and M91-653, alkaline phosphatase was within the normal
range and remained there duning treatment in the majority of patients, but, as
can be seen in the cross-tabulation tables, cases in which it increased to above
the normal range or decreased 1o within the normal range during treaiment, or
was above the normal range prior to treatment and remained there during

reatment, were commaon.

(6.) Adverse Events

a) Adverse Events Dyring the First 24 Weeks of Treatment
Adverse events were summanzed using COSTART coding symbols from

-

the Thesaurus of Adverse Reactions Forms (3" edition) prepared by the
Department of Health and Human Services. All adverse events (including
severity, duration, pattern, and etiology) reported during the first 24 weeks
of treatment for each patient, and the corresponding medical, COSTART,
and body system terms used for summarization, are listed it Appendix E.11]
in each of the individual study summaries. A list of the COSTART terms

(-4'\
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by body system used in the studies, and the original medical terms from the
raw data listings associated with them, are provided it End-of-Text
Table 6.

A summary of ali adverse events which occurred during the first 24 weeks
of the study for =ach patient, regardiess of severity or relationship to
treatment, is presented, by body system, for each study separately, and then
combined, in End-of-Text Table 7. The sum of the numbers of patients
expenencing the various events within a given body system may exceed the
marginal column total {“Patients with one or more symptoms™) for that
body system because a patient may have been included in the count for
more than one COSTART em (symptom).

Adverse events were reported by 90 (96%) of the 94 total patients in the
two studies. This proportion was similar in the two studies. Twenty-three
(25%) patients reported severe adverse events. End-of-Text Table 8
summanzes the incidences of severe adverse events occurring within the
first 24 weeks of treatment, regardless of relationship to treatment. The
most common adverse event was VASODILATATION (COSTART), or
hot flashes, occurming in 59% of the patients. Only one of these cases was
severe. The following table summarizes the adverse events (regardless of

relationship to treatment) that occurred in 10% or more of the patients.

LraLt e
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Summary of Adverse Events Occurring at the 210% Incidence Level

for the Combined Studies (N=94) #
(Disregarding Relationship to Treatment)
No.{%) Patients

COSTART No.(%) Patients with Severe Events
VASODILATATION 55 (58.5) 1(1.1)
PAIN 25 (26.6) 4 (4.3)
TESTICULAR ATROPHY 20(21.3) 0 (0.0
BACK PAIN 15 (16.00 1(1.1)
ARTHRALGIA 14 (14.9) 0 (0.0)
ASTHENIA 1 (i1 7) 0(0.0)
CONSTIPATION LT 0(0.0)
INJECTION SITE PAIN 10 (10.6) 0(0.0)

The incidence of adverse events which occurred during the first 24 weeks,

excluding those judged by the investigator to dcf‘mitgly not be treatment-
related, is summarized in End-of-Text Table 9. End-of-Text 10 provides
the incidence of severe events within this category. In this analysis, 77
(82%) of the 94 total patients reported one Or more adverse events. The
incidence of hot flashes remained the same at 52%. The fo) lowing table
summarizes the adverse events which occurred in 5% or more of the
patients when events definitely not treatmnent-related are excluded.
Patients with severe events are also summarized for COSTART terms

meetng this critenon. S
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Summary of Adverse Events Occurring at the 25% Incidence Level for the Combined Studies
(N=94) (Excludes Events Definitely Not Related to Treatment)

No0.(%) Patients
COSTART No.(%) Patients with Severe Events
VASODILATATION 55 (58.5) I(1.1)
TESTICULAR ATROPHY 19(20.2) 0¢0.0)
PAIN 14 (14.9) 1(1.1)
ARTHRALGIA 11 (11.7) 0(0.0)
INJECTION SITE PAIN 10 (10.6) 0(0.0)
ASTHENIA 7(7.4) 0(0.0)
CONSTIPATION 6(6.4) 0(0.0)
HEADACHE 6(6.4) 1(1.1)
NAUSEA 6(6.4) 1(1.1)
SOMNOLENCE 6 (6.4) 0{0.0
URINARY FREQUENCY 6(6.4) J(0.0)
BACK PAIN 5(5.3) 0(0.0)
HEMATURIA 5(5.3) 0(0.0)
HYPERTONIA 505.35) 0(0.0)

The overail incidence of severe events (excluding those judged by the

investigator as definitely not treatment-related) was low (8 patients, 9%),

with no single event having had a disproportionate number of occurrences.

Each of the ten severe events was reported by only one patient each. All of

the above events are either consistent with symptoms commonly seen in
metastatc prostate cancer pauients (COSTART: PAIN, ASTHENIA,
URINARY FREQUENCY, BACK PAIN, AND HEMATURIA), expected
with leuprolide treaunent (COSTART: VASODILATATION,

- TESTICULAR ATROPHY, and INJECTION SITE PAIN), or generally

consistent with the population studied (including testicular atrophy).

Thirteen (14%) patents reported one or more injecaon site events

{discomfort, tendemness, soreness, swelling, pain, or nodule) (COSTART:
INJECTION SITE REACTION, INJECTION SITE PAIN, OR
INJECTION SITE MASS), with a total of 18 such events during the first

24 weeks of treatment. All but three were mild in severity, with the

1N7
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remainder having been moderate in severity. None of these required

treatment for the reaction, and ali but two resolved within seven days of

onset.

A display of the grouping of COSTART terms for the package insert can
be found in End-of-Text Table 13. A summary of adverse events, by body
system, with definite probable, possible, or unknown relationship to
treatment with COSTART terms grouped for the package insert, is
presented in End-of-Text Table 14.

b) Adverse Events During the First Two Weeks of T.eatment

During the agonist phase of leuprolide treatment, occurring shortly after
the initiation of treatiment, an increase in serum testosterone to above
pretreatment levels usually occurs. This has been seen with both the daily
injection and monthly depot formulations, as well as with the 22.5 mg
formulation as reponted earlier.  This effect usually peaks within the first
week after the initial depot injection, and may theoretically result in a
transient exacerbation of disease-related symptoms, especially bone pain,
For this reason the appearance of new adverse events and adverse events
increasing in seventy level dunng the first two weeks of treatment with the

22.5 mg formulation were examined.

. A summasy of adverse event incidence by body system during this period is
presented in End-of-Text Table i1. Fonty-six (49%) of the 94 1otal
pauents expenenced one or more adverse events during the initial two
weeks of treatmeni.  Seven (7%) of the patients experienced severe
events. These all involved different events, and only one involved pain.
Hot flashes was again the most frequentiy {13%) reported event during this
time.
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Sixteen (17%) patients reported new onset pain (includes COSTART
codes PAIN, PELVIC PAIN, BACK PAIN, AND BONE PAIN) during
the initial two weeks and four (4%) reported exacerbation of existing pain.
Only one of these cases (which was apparently not related to prostate
cancer) resulted in hospitalization. Two (2%) patients experienced an
increase 1n urinary frequency (COSTART: URINARY FREQUENCYY,
there was one (1%) case of vinary retention (COSTART: URINATION
IMPAIRED) which was unrelated to prostate cancer. There were no cases
of spinal cord compression. None of the percentages for the individual
events mentioned above during this period accounted for the majority of
the total percentage of occurrence during the 24-week treatment period for

that event.

¢) Premature Terminations Due to Adverse Events

A total of six patients terminated prematurely at least in part due to an
adverse event, three from M91-583 and three from M91-653. The adverse
event was not the primary reason for terrnination in four of these cases
(two from M91-583 and two from M91-653). In M91-583 one patient
died from a myocardial infarction, one patient terminated from the study
due to pleural effusion secondary to lung cancer, and the third patient
expenenced exacerbauon of chronic obstructive pulmonary disease which
was present pnor to treatment. In M91-653 one patient died from hear
failure, one patient expenenced an increase in back pain (secondary to
progression of bony metastatic disease), and one patient discontinued due
10 intolerable hot flashes. The investigator indicated that, with the

exception of the last event, none of these events was related to treatment.

Two patients in M91-583 died fromn prostate cancer during the treatment

penod.
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‘ (7.) Condlusions - Safety

Changes in safety parameters were consistent with the known safety profile

» of leuprolide. The statistically significant changes observed in laboratory ' ﬂ

parameters were mostly small an clinically insignificant. The tendency
toward elevations in serum lipid levels is also consistent with changes
expected with treatment with GnRH analogs. Adverse events experienced
by patients in the studies ar: those commonly seen in metastatic prostate
cancer patients of in association with hypoandrogenism. The injection site
reactions observed weres mostly mild (none were severe) and were
generally of short duration. There did not appear to be an increase in

disease-related symyitomatology during the agonist phase of treatment.

The leuprolide 22.5 mg formulation appears to be safe when administered
every 12 weeks,
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MEMORANDUM OF CONSULTATION
DATE : April 6, 1995
BETWEEN: Jean L. Fourcroy, M.D. (HFD-510)
AND: Daniel N. Marticello (HFD-713)

SUBJECT: NDA 20-517 Lupron Depot - 3 month 22.5mg submitted
December 21, 1994

As we discussed, the sponsor’s submission consists of two open
non-comparative multicenter studies which were submitted in
support of the safety and efficacy of Lupron 22.5mg (a
formulation change to the currently marketed Lupron Depot 7.5mg)
for the palliative treatment of advanced prostatic cancer.

Conseguently, as we agreed, we will not be conducting a formal
statistical review of this submission.

However, as we discussed, we will certainly be available to
address statistical issues as they arise in your review of the
submission.

/\l
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Daniel N. Marticello

Mathematical Statistician

cC:
ARCH NDA 20-517
HFD-510

HFD-510/5Sobel

HFD-510/GFleming

HFD-510/JFourcroy

HFD-510/LPauls

HFD-344/AL1isocok

HFD-713/SDubey[File: DRU 1.3.2 NDA]
HFD-713/Group 2 File
HFD-713/DMarticello

This memorandum consists of 1 page of text.
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NDA 20-517
TA? Pharmaceuticals Inc.
Deerfield, IL
Submission dated: 12-21-1954 Received gt CDER: 12-23-1994

Pharmacology Review of Orjginal NDA Submission

Drug’s established name: Leuprolide acetate for depot suspension.

Proprietary name: Lupron Depot-3 month 22.. mg

Code names: TAP-144-SR (3M)}, Abbottr-43818

Chemical name: 5-Oxo-L-prolyl-L-histidyl-L-tryptophvl-L-seryl-L-
tyrosyl-D-leucyl-L-leucyl-L-arginyl~N-ethyl-L-prolinamide
ace-ate.

(D-l.eu , des-Gly-NH2 , Pro-ethylamide )-GnRH.
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Dosage form: Sterile suspension for injection

e}
Route ¢f administration: Intramuscular injection

-

Proposed indication: Palliative treatment of advanced prostatic
cancer.

Re_ated INDs and NDAs: IND {Lupron Derot); NDA 19-010

(Lupron injection), NDA 19-943 (Uter:ne fibroids), NDA 19-732

(Lupron Depot 7.5 mg), NDA 20-011 (Lupron Depot 3.75 mg} and NDA
r

r
20-262 {(Lupren Depot-PED) .
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Lupron Depot 3 month 22.5 mg is the product which incorporates
leuprolide into a kiodegradabie depot formulation as suspended at
the time of use. It comes as a single dose vial containing
sterile lyophilized microspheres. The vial contents compositicn
is as follows:

leuprolide acetate, 22.5 mg
polylactic acid, 198.6 mg
D-mannitol, 3B8.9 mg

Each ampule of the sterile diluent used for suspensicn contains
D-mannitol 100 mg; carboxymethylcellulose sodium, 10 mg;
polysorbate 80, 2 mg; distilled water for injection, USP; and
glacial acetic acid, USP to control pH.

The sponsor has stated that this product is similar to Lupron
Depot 7.5 mg (Approved NDA 19-732) and uses the same drug
substance (leuprolide acetate). The biodegradable polymer
(polylactic acid) used in the manufacturing process of Lupron
Depot 3 Month 22.5 has a different molecular weight (ranging from
, resulting in leuprolide release over a more
extended duration. Accordingly the quantity of the drug
incorporated in the microspheres is three times (22.5 mg) to be
released over the longer duration.
The amount of drug loaded in the microspheres also influenced the
release profiles: microsphere loaded with drug at 5-12% gave a
similar linear release of drug after s.c. injection but thcse
loaded with 15 and 18% produced large initial burst. The amount
of drug loaded was therefore set at 11%,.

Linical lies: -

The present Lupron Depot 3 month formulation was evaluated for
drug release characteristics and pharmacologic eff&Ctiveness in
rats and dogs and for potential o cause tissue lrritation upon
injection in rabbits.

These studies were conducted by the R&D division of Takeda
Chemical Industries Ltd.

TAP-144-SR(3M) animal studies for drug release and
pharmacological activaties .n rats and dogs after e single
injecraion (T-2-1631),

It was reported that when rats were injected s.c. with

L vtrt ek i
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microspheres of polylactic acid of various molecular weights,
there was a linear release of Lupron over 12-13 weeks with
microspheres composed of . when measured in
terms of % remaining in the microshperes from injection site
excised skin.

When 5 male rats were injected a dose of 4.5 mg microcapsule/rat
(approximately 100 ug/kg/day for 80 days) and 5 male dogs were
given Lupron depot 3-month equivalent to 25.6 ug Lupron/kg/day
(18.5 mg of drug in 1.5 ml of vehicle for a dog weighing 8 kg
calculated over 90 day period), after an initial spike of Lupron
which lasted for 2 days (about 6 ng/ml in rat and 3.5 ng/ml in
the dog), Lupron concentrations were sustained in serum at about
0.5 ng/ml in the rat and 0.5-1.0 in the dog) for at least 15-16
weeks.,

Serur testosterone measured in same dogs used to determine Lupron
level, showed that after an initial spike (aboLt 6 ng/ml)
testosterone which lasted about 1-2 days, essentially comp. - .
suppression of testosterone was observed for 15-16 weeks.
Testosterone levels recovered to normal by 20 weeks after
injection.

When serum testosterone was measured in groups of 5 rats given
i.m. injections of 0.45, 1.35 and 4.5 ng microcapsule/rat, the
results were similar to those seen in the dogs.

In an other study,, groups of 5 rats each were given s.c.
injections of 4.5 mg microcapsules/rat. Testosterone response to
100 ug/kg injecticon of aqueous Lupron was determined at various
times after microcapsule 1injection over a period of 18 weeks.

Results showed that complete suppression was achieved over the
first B weeks and was sig suppressed over the“entire 19 week
veriod. Beginning week 13 after .njection slight recovery of
testosterone response was seen.

Using the same dose levels as described above, groups of 5 rats
were used to see the effect on reproductive organs at various
intervals after treatment as compared to age matched (10 week at
the time of treatment) untreated controls.

Results showed that test.s wei.ghts were suppressed by even the
lowest dose of Lupron depot 3 month, while weights of prostate
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and semina. vesicle were suppressed by the 3 higher doses during
the period of 2-18 weeks after injection.

From results of the above studies, the sponsor ¢ ncluded that
Lupron depot 3-month exhibited the required characteristics of
drug release and pharmacologic activity in rats and dogs over a
period of 3 months after a single 1injection.

Intramuscular and subcutaneous irritation study of TAP-144-SR(3M)

in rabbits (T~2-1556).

This study was conducted in accordance with FDA-GLP Regulations.

Composition for 1 g of TAP-144-SR(3M) was as follows: TAP-144
81.9 mg, polylactic acid 767.7 mg and D-mannitol 150.4 mg.
Composition per ampule of the vehicle was same as outlired
before.

Twelve 13-week old male Japanese white raboits were admiristeared
I ml/site of Lupron depot 3 month intramuscularly anc
subcutaneously. The amount of inicrocapsules powder administered
was 11.25 mg for intramuscular injection in the left lateralis
muscle and 5.64 mg for s.c. 1injection .in the abdominal region. An
additional group of i? rabh.ts were similarly adninistrred
veticle.

Animals were observed for general clinical signs and examined for
signs of local irritation at various time intervals after
treatment. 3 animals/group were euthanized at 2 days, and 2, 13
and 21 weeks after injection for gross and histological
evaiuation of the injection sites.

Re..Jlts; Muscle weight ratio f(ccmparing treated left and
urtreated raight muscle as indication of muscle swelling) was not
affected (99.5-106.2 for controcl and 102.5-108.4 for treated).
At necropsy, hemorrhage and test ar<ticle like substance was segn
at the 1.m., injection =site 2 days after treatment. Hemorrhage
was not seen after 21 weeks test article like substance after 21
weeks. This was confirmed by histoliogical examinaticn. Vesizles
thought to contain test compound were observed throughout the 21
week observation period. Fibrin deposition and muscle fiber
degereration were seen 2 days afzer injection but not at later.
Granulation tissue and mult:inucleated giant cells were observed
by 2 weeks after injection and these changes declined in severity
13 and 21 we=ks after injection.
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After s.c. injection, erythema at injection site was seen only on
the first day of injection and swelling was observed through week
16. Upon necropsy, test article like substance was seen at 2
days and 2 weeks after injection and pale brown discoloration at
2 weeks and thereafter. Presence of test like article was
observed histologically throughout the cbservation perind. In
addition macrophage and neutrophil infiltration were seen 2 days
after injection. Granulation tissue with multinucleated giant
cells were seen 2 weeks after injection but diminished 1in
severity throughout the remainder of the 21 week cbservation
period.

The observed changes were concluded to be 2f mild nature and were
characterized mainly by foreign body reactions caused by the
persistence of the microcapsule formulation.

Note: It is not clear why the sponsor has interchangeably used
microspheres and microcapsule formulation.

Sponsor has submitted reprints of 2 publication which show that
tissue reaction to biodegradable polylactic acid suture 1is
similar to the reaction observed 1n present studies.

Clinigcal experience: The sponsor has conducted a PK study
{Protocol M91-582) to measure plasma leuprolide levels for 20

weeks in prostate cancer patients following a single i.m.
injection of a 22.5 mg depot formulation of leuprclide in order
to determine PK profile and assess the safety of the formulation.

Results of this study showed that the pattern of release of
leuprolide during the 12 weeks following dosing with the 22.5 mg
formulation was similar with the pattern during the 4 weeks'
following dosing with the monthly 7.5 mg formulat:ion. Also
maintenance of measurable leuprolide plasma levels throughout the
12 week dosing interva: indicate that the 22.5 mg formulation is
suitable for administering as a 3 month depot. _

lLabeling: Labeling is essentially similar to that approved as
part of NDAs 19-010, 19-732, 20-011 and 20-263 and 1s applicable
to present NDA.
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Recommendations: Based on the extensive experience, both

preclinical and clinical with leuprolide depot and the present
formulation being essentially similar to that approved before
under various NDAs, Pharmacology recommends approval of NDA 20-
17 for Lupron Depot - 3 Month 22.5 mg for palliative treatment

of advanced prostate cancer.

KYI_Q/\QM 9( \_:‘?chﬁrq /2//-:;/5}-...
Krishan L. Raheja, D.V. M Ph.D

Original NDA 20-517

HFD-. 15 . 2
HFD~510 ‘ ’7
HFD-510/A.Jordan

HFD-510/K.Raheja, 12-18-1995, N20517.ori
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DIVISION OF METABOLISM AND ENDOCRINE DRUG PRODUCTS
Review of Chemistry, Manufacturing and Controls
NDA #: 20-517
Chemistry Review #: 2 Date Reviewed: August 7, 1995

Subaission Type Document Date CDER Date Assigned Date

.. e-submission 10/11/94 10/12/94 10/20/94
original 12/23/94 12/27/94 1/6/95
Amerdment 6/27/95 6/28/95 6/30/95
7/28/95 7/31/95 8/2/95
7/31/95 8/1/95 13/2/95
Name & Address of Applicant: TAP Pharmaceuticals. Inc.

Bannockburn Lake Office Plaza
2355 Waukegian Road
Deerfield, ™' 60015

Drug Product Name:

Proprietary: Lupron Depot 3 month 22.5 mg
Nonproprietary/Established/USAN:  leuprolide acetate depot for
suspension
Code Name: TAP-144-SR (3M)(22.5 mg)
Chem.Type/Ther.Class: 3S
Dosage Form: Lyophilized powder containing 22.5 mg

Jeuprolide acetate imbedded in
polylactic acid (PLA)

Strengths: 22.5 mg leuprnlide acetate/vial

Conclusions _and Recommendat

The sponsor and the DMF holders have properly responded to chemistry
deficiencies., Moreover, the established cGMP of Hikari Piant and Shonan
Plant. Takeda Chemical Industries. Japan and Abbott Laboratcries, USA is
acceptable by the Office of Compliance. Because there are no more pending CMC
issuss, this application is approvable from chemistry viewpoint.

—
C~‘”Z/?fj-¢~4/<::f<;2222f:

Chien-Hua Niu, Ph.U.
Review Chemist

cc: Orag. NDA
HFD-510/Division File
HFD-510/CHNi u/8/7/95/D*sc #2/N0A20517.002
HFD-510/tPauls ‘

HFD- 510/YYCh1u
R/D imit by: //Z}Q 4,
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DIVISION OF METABOLISM AND ENDOCRINE DRUG PRODUCTS 4 9%

Review of Chemistry, Manufacturing and Controis

NDA #: 20-517
Chemistry Review #: 1 Date Reviewed: May 3, 1995

Submission Type Document Date CDER Date Assigned Date

Pre-submission 10/11/94 10/12/94 10/20/94
Original 12/23/94 12/27/94 1/6/95
Name % Address of Applicant: TAP Pharmaceuticals, Inc.

Bannockburn Lake Office Plaza
2355 Waukegan Rdad
Deerfield, IL 60015

Drug Product Name:

Proprietary: Lupron Depot, 22.5 mg

Nonproprietary/tstablished/USAN:  Leuprolide acetate Depot for
Suspension

Code Name: TAP-144-SR (3M)(22.5 mg)

Chem.Type/Ther .Class: 3S

Pharmacological Category/Indication: Palliative treatment of advanced
prostatic cancer

Dosage Form: Lyophilized powder containing 22.5 mg
leuprolide acetate imbedded in
polylactic acid. (PLA)

Strengths: 22.5 mg leuprolide acetate/vial
Route of Administration: Intramuscular injection

Conclusions and Recommendation:

The application is apggovable from chemistry viewpoint provided that (1)the
facilities are found in compliance with cGMP regulations and (2) the
chemistry deficiencies listed in the draft letters for the NDA along with OMFs

are properly answered,
//—c—‘/c‘/:_’,

Chien-Hua Niu, Pn.D.
Review Chemist

cc: Org. NDA
HFD-510/Division File
HFD-510/CHNi1u/5/3/95/Disc #2/NDA20517.001
HFD-510/LPauls
HFD-510/YYChiu
R/D init oy: "”" col
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NDA 20-517
Lupron Depot® (leuprolide acetate)
TAP Holdings, Inc.

Environmental Impact Asscssinent Report (EIAR)

Included in the chemistry review dated August 7, 1995.

PR S




NDA 20-517
Lupron Depot® (leuprolide acetate)
TAP Holdings, Inc.

Microbiology Review

No microbiology review is required for this application.
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NDA 20-517
Lupron Depot® (leuprolide acetate)
TAP Holdings, Inc.

DSI Investigations

No DSI investigations were required per Medical Officer, Dr. Jean Fourcroy.
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Section VIILF Integrated Summary of Safety

1. Introduction
The clinical studies summarized in this NDA were designed to demonstrate the safety
and efficacy of the 22.5 mg leuprolide depot formulation in the palliative treatment of
advanced-stage prostate cancer patients. This section of the NDA summarizes the
safety information for the first 24 weeks of treatment from two open-label studies.

The 22.5 mg depot formulation was 2dministered in both studies as an intramuscular

injection every 12 weeks.
Patients continue treatment in the protocols for as long as clinical benefit continues.

Study M91-583 was designed as the pivotal study to demonstrate the safety and
effectiveness of the 22.5 mg formulation, with a target enrollment of 60 patients. The
supply of study drug used for this study was produced in a pilot plant, which
manufactures supplies in limited quantities for investigational purposes. Since the
marketed supply of the 22.5 mg fonmulation would be produced in a production plant,
which manufactures supplies on a larger scale, a study was needed to demonstrate
equivalence in effectiveness and safety between the two supplies of the 22.5 mg
formulation. Study M91-653 was designed to demonstrate equivalence between the
two supplies, with an original target enrollment of 15 patients. Unexpected difficulty
in producing and maintaining testosterone suppression in a few patients in M91-583
resulted, following discussionS with th FDA. in the target number of patients in study
M91-657 being increased to 60 (Amendment No. 2). Following identifi~ation of a
reason for some of the unfavorable results in M91-583, and after further discussions
with the FDA, the target enrollment for M91-653 was reduced to 30 patients
(Amendment No. 3).
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2.

Statistical Methods

Data from all patients who received leuprolide were included in the safety analysis. All
p-values reported for the safety analysis are based on two-tailed tests.

Changes in vital signs and clinical laboratory variables from baseline to each visit were
analyzed using paired t-tests. Crosstabulations of low, norraal, and high (with respect
to the normal range) clinical laboratory results at baselinc with those at each treatment

visit are presented.

The prevalence of adverse events during the 24-week treatment period was
summarized using COSTART Coding Symbols for Thesaurus of Adverse Reaction
Forms, 3* Edition, Department of Health and Human Services. Adverse events that
ended before the start of treatment were not included. All other adverse events were
included uniess 1) for patients who received a depot injection at Week 24, the event(s)
occurred more than 87 (84 + 3) days after the Week 12 injection; 2) for all other

patients, the event(s) occurred more than 126 (84 + 42) days after the last injection.

Patient Accountability/Treatment Exposure

A total of ninety-four patients received the 22.5 mg leuprolide depot formulation in
studies M91-583 and M91-653. Seveaty-eight (83%) completed the first 24 weeks of
treatment and continued with the long-term phase of the study. Patients were
considered to have prematurely terminated from a study if they did not receive the
third depot injection. Sixteen (17%) patients discontinued from tire study prior to

rece'ving the third injection. All but four patients received the second depot injection.
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The number of injections received is as follows:

No. of Injections

1 2 3 Total
M91-583 1 5 27 33
M91-653 3 7 51 61
Combined 4 12 78 94

* patients continuing in the study beyond the first 24 weeks of reatment

End-of -Text Table 1 lists the 16 patients who prematurely terminated, along with all
the reasons given for their termination. The primary reasons for premature termination

and the respective numbers of patients are summarized below:

Primary Reasons for Discontinuation From Study
During the First 24 Weeks for All Patients

M91-583 M91-653 Combined
Reason (N=61) (N=33) (N=94)

Adverse event 1 1 2

Worsening of disease/symptoms 5 3 8

Death from prostate cancer 2 0 2

Death not from prostate cancer 1 l 2

Non-compliance with visit 1 0 1
schedule

Uncertainty re: protoco! 0 1 )
continuation

Although not always considered the primary reason, six patients terminated, at
least in part, due to an adverse event. This included two deaths from heant
disease and two patients whose adverse event reflected worsening of disease
o  symptoms (one of these patients also developed symptoms of progressive lung
- cancer, which was present prior o treatment), as well as intolerable hot
flashes and chronic obstructive pulmonary disease, the last two having been
considered the primary reason for termination in one patient each. Disease
progression usually consisted of worsening of skeletal matastatic disease and
consequent increase in paun. Two additional patients in M91-583 died from

prostate cancer. One patient in M91-583 terminated due to non-compliance
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with the visit schedule and one patient terminated in M91-653 due to

uncertzinty as to the continuation of development of the 22.5 mg formulation.

The following table summarizes the number of patients enrolled, the number
who were efficacy evaluable, and the number who continued in the study

beyond the initial 24 weeks of treatment.

Summary of Patients Enrotled, Evaluable, and Continuing Treatment

No. of No. of
No. of Enrolled Evaluable Patients
Stud I ) Pati Pai; Continuine*
MO1-583 13 61 60 51
M91-653 7 33 32 27

* received third Lupron Depot injection
4. Patient Demographics

Race, age, height, and body weight for all patients enrolled into the two efficacy and

safety studies is summarized below. Sixty-eight percent of the patients were
Caucasian, 30% were Black, and 2% were Hispanic. Ages ranged from 53 to 86 years
(mean 70.3 years), heights from 61 to 75 inches (mean 68.6 inches), and body weights

from 90 to 252 lbs. (mean 171.1 lbs.).
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Summary of Demographic Characteristics for All Patients

Yarable
Race

Caucasian
Black
Hispanic

Age at Study Stant

mean (s.d.) in years
range in years

Height at Study Stant
mean (s.d.) in inches
range in inches
Weight at Siudy Stant
mean (s.d.) in Ibs.
range in Ibs.

5. Vital Signs and Body Weight

M91-583

43 (70%)

17 (28%)

70.6 (7.2)

68.7 (2.7)

170.7 (33.0)

M2i-633  Combined

(N=33) (N=94)
21 (64%) 64 (68%)
11 (33%) 28 (30%)
1( 3%) 2( 2%)
69.7 (7.4) 70.3 (7.3)
55-82 53-86
68.5 (2.8) 68.6 (2.7)
61-74 61-75
171.9(28.9) 171.1 (31.8)
90-232 90-252

Systolic and diastolic blood pressures, pulse rates, and body weights are listed for each

patient in Appendix E.6 in each of the individual study summaries, and corresponding

summary statistics ¢an be found in End-of-Text Table 2.

There were no statistically or clinically significant changes from pretreatment in mean

systolic or diastolic blood pressure. Mean pulse rate decreased by 4.0 and 4.2 bpm at

Week 24 and at the “final visit™ in M91-583; these changes were statistically

significant (p<0.05), but not indicative of a clinically significant trend. With respect to

the combined data, the mean pulse rate at the “final visit™ decreased by 2.9 bpm and

this was statistically significam (p<0.05), but. again, not indicative of a clinically

significant trend.

Changes from pretreatment in mean body weight were statistically significant at Weeks
12 and 24, and at the “finz) visit™, in both studies. With respect to the combined data,
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mean body weight increased by 3.1, 5.9, and 5.6 1bs. at Weeks 12, 24, and the “final
visit” respectively. These changes were all significant (p<0.001). These results were
not unexpected, since patients generally showed clinical improvement with treatment
during the study. These increases in mean body weight paralleled the resuits obtained
in the NDA study for the monthly depot formulation.

Clinical Laboratory Determinations

Pretreatment and treatment hematology, blood chemistry, and urinalysis results are
listed for each patient in M91-583 in Appendices E.8, E.9, and E.10, respectively, in
the individual ;ummary for that study. These tests (with the exception of alkaline
phosphatase) were performed only at pretreatment in M91-653, and these results can
be found in the same appendices in the individuval summary for that study.

Changes in mean values for M91-583 can be found in End-of-Text Table 3. End-of-
Text Table 4 displays cross-tabulations of low, normal, and high laboratory results at
baseline with those at Weeks 12, 24, and the “final visit™ for M91-583. This table
indicates shifts from normal values prior to ueatment to out-of-range values in
laboratory variables during treatrnent, as well as laboratory variables which were

outside the normal range prior to treatment and remained there during treatment,

There were no major adverse or unexpected trends apparent in either of these
analyses. There appeared to be a slight tendency toward decreases in the hemogram
parameters, WBC, and % basophits, and elevations in total, HDL-, and I.DL-
cholesterol, triglycendes, SGPT. phosphorus, sodium, and glucose, as statistically
significant increases in mean vajues for these variables (except triglycerides) occurred
and the changes for most of these vanables were reflected in the cross-tabulation
tables. These increases, however, were not of the magnitude to be indicative of a

clinically-significant trend, and were often attributed, by the investigator, to the

- underlying disease state, to non-fasting blood collection, or as being consistent with

the age and status of the patient population studied.

S~ o
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As expected, pretreatment levels of alkaline phosphatase reflected the presence of
bony metastatic disease. Changes during treatment reflected the continuing presence
of, and presumabiy the treatment-related reduction in, bony metastatic disease. In
M0G1-583, mean pretreatment alkaline phosphatase was elevated well above the normal
range, but decreased considerably with treatment, although remaining above the
normai range. In both M91-583 and M%1-653, alkaline phosphatasc was within the
normal range and remained there during treatment in the majority of patients, but, as
can be seen in the cross-tabulation tables, cases in which it increased to above the
normal range or decreased to within the normal range during treatment, or was above
the normal range prior to treatment and remained there during treatment, were

common.

. Adverse Events

A. Adverse Events During the First 24 Weeks of Treatment

Adverse evens were summarized using COSTART coding symbols from the
Thesaurus of Adverse Reactions Forms (3" edition) prepared by the Department
of Health and Human Services. All adverse events (including severity, duration,

pattern, and etiology) reported during the first 24 weeks of treatment for each
patient, and the correspGnding medical, COSTART, and body system terms used
for summarization, are listed in Appendix E.11 in each of the individual study
summaries. A list of the COSTART terms by body system used i the studies,
and the original medical terms from the raw data listings associated with them, are

provided in End-of-Text Table 6.

A summary of all adverse events which occurred during the first 24 weeks of the
study for each patient, regardless of severity or relationship to treatment, is
presented, by body system, for each study separately, and then combined, in End-
of-Text Table 7. The sum of the numbers of patients experiencing the various

events within a given body system may exceed the marginal column tota! (“Patients

e
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with one r more symptoms™) for that body system because a patient may have

been included in the count for more than one COSTART term: (symptom).

Adverse events were reporied by 90 (96%) of the 94 total patients in the two

studies. This proportion was similar in the two studies. Twenty-three (25%)

patients reported severe adverse events. End-of-Text Table 8 summarizes the

incidences of severe adverse events occurring within the first 24 weeks of

treatment, regardless of relationship to treatment. The most common adverse
event was VASODILATATION (COSTART), or hot flashes, occurring in 59% of

the patients. Only one of these cases was severe. The following table summarizes

the adverse events (regardless of relationship to treatment) that occurred in 10%

or more of the patients.

Summary of Adverse Events Occurring at the 210% Incidence Level
for the Combined Studies (N=94)
(Disregarding Relationship to Treatment)

No.(%) Patients
COSTART No.(%) Patients with Severe Events
VASODILATATION 55 (58.5) 1(1.1)
PAIN 25 (26.6) 4(4.3)
TESTICULAR ATROPHY 20(21.3) 0 (0.0)
BACK PAIN 15 (16.0) 1(1.D)
ARTHRALGIA 14 (14.9) 0(0.0)
ASTHENIA 11 (11.7) 0¢0.0)
CONSTIPATION 1117 0(0.0)
INJECTION SITE PAIN 10 (10.6) 0 (0.0}

Fhe incidence of adverse events which occurred during the first 24 weels,

excluding those judged by the investigator to definitely not be treatment-related, is

summarized in End-of-Text Table 9. End-of-Text 10 provides the incidence of
severe events within this category. In this analysis, 77 (82%) cf the 94 total

patients reported one or more adverse events. The incidence of hot flashes

remained the same at $9%. The following table sumnarizes the adverse events

which occurred in 5% or more of the patients when events definitely ot

42
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treatment-related are excluded. Patients with severe events are also summarized % ' j
for COSTART terms meeting this Criterion.
Summary of Adverse Events Occurring at the 25% Incidence Level for the Combined Studies ﬂ
(N=94) (Excludes Events Definitely Not Related to Treatment)
No.(%) Patients
COSTART No.(%) Patients with Severe Events
VASODILATATION 55 (58.5) 1(1.1)
TESTICULAR ATROPHY 19(20.2) 0(0.0)
PAIN 14 (14.9) 1(L.D)
ARTHRALGIA 11 (11.7; 0(0.0)
INJECTION SITE PAIN 10 (10.6) 0(0.0)
ASTHENIA 7(7.4) 0(0.0)
CONSTIPATION 6(6.4) 0(0.0)
HEADACHE 6(6.4) I(1.1) “
NAUSEA 6(6.4) 1(1.1)
SOMNOLENCE 6{6.4; 0(0.0)
URINARY FREQUENCY 6 (6.4) | 0(0.0)
BACK PAIN 5(5.3) 0(0.0)
HEMATURIA 5(5.3) 00.09)
HYPERTONIA 5(5.3) 0(0.0)

The overall incidence of severe events (excluding those judged by the investigator

as definitely not treatment-related) was low (8 patients, 9%), with no single event

having had a disproportionate number of occurrences. Each of the ten severe
events was reported by only one patient each. All of the above events are either
consistent with symptoms commoniy seen in metastatic prostate cancer patients
(COSTART: PAIN, ASTHENIA, URINARY FREQUENCY, BACK PAIN, AND '
HEMATURIA), expected with leuprolide wreatment (COSTART:

- VASODILATATION, TESTICULAR ATRCPHY, and INJECTION SITE
PAIN), or generally consistent with tie population studied (including testicular

atrophy).

Thinteen (14%) patieiits reported one or more injection site events (discomfort,
tendemess, soreness, swelling, pain, or nodule) (COSTART: INJECTION SITE
REACTION, INJECTION SITE PAIN, OR INJECTION SITE MASS), with a
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total of 18 such events during the first 24 weeks of treatment. All but three were
mild in severity, with the remainder having been moderate in severity. None of
these required treatment for the reaction, and all but two resolved within seven ﬂ

days of onsel. _ j

A display of the grouping of COSTART terms for the package insert can be found

in End-of-Text Table 13. A summary of adverse events, by body system, with

definite probable, possible, or unknown relationshup to treatment with COSTART 1
terms grouped for the package inser, is presented in End-of-Text Table 14.

B. Adverse Events During the Firsi Two Weexs of Treatment -
During the agonist phase of leuprolide treatment, occurring shortly after the
initiation of treatment, an increase in serum testosterone i above pretreatment
levels usually occurs. This has been seen with both the daily injection and monthly

depot formulations, as well as with the 22.5 mg formulation as reported earlier.

This effect usually peaks within the first week after the initial depot injection, and
may theoretically result in a transient exacerbation of disease-related symptoms,
especially bone pain. For this reason the appearance of new adverse events and
adverse events increasing in seventy level duning the first two weeks of treatment

with the 22.5 mg formulation were examined.

A summary of adverse event incidence by body system during this period is
presented in End-of-Text Table 11. Forty-six (49%) of the 94 toual patients
expenienced one or more adverse events during the initial two weeks of treatment.
Seven (7%) of the patients experienced severe events. These all involved different
events, and only one involved pain. Hot flashes was again the most frequently

(13%) reported event during thus time.,

Sixteen (17%) patients reponted new onset pain (includes COSTART codes PAIN,
PELVIC PAIN, BACK PAIN, AND BONE PAIN) during the initial two weeks
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and four (4%) reported exacerbation of existing pain. Only one of these cases
(which was apparently not related to prostate cancer) resulted in hospitalization,
Two (2%) patients experienced an increase in urinary frequency (COSTART:
URINARY FREQUENCY); there was one (1%) case of urinary retention
(COSTART: URINATION IMPAIRED) which was unrelated to prostate cancer.
There were no cases of spinal cord compression. None of the percentages for the
individual events mentioned above during this period accounted for the majority of
the total percentage of occurrence during the 24-week treatment period for that

event.

C. Premature Terminations Due to Adverse Events

A total of six patients terminated prematurely at least in part due to an adverse
event, three from M91-583 and three from M91-653. The adverse event was not
the primary reason for termination in four of these cases (two from M91-583 and
two from M91-653). In M91-583 one patient died from a myocardial infarction,
one patient terminated from the study due to pleural effusion secondary to lung
cancer, and the third patient experienced exacerbation of chronic obstructive
pulmonary disease which was present prior to treatment. In M91-653 one patient
died from heart failure, one patient experienced an increase in back pain
(secondary to progression of bony metastatic disease), and one patient
discontinued due to intolerable hot flashes. The investigator indicated that, with

the exception of the las* event, none of these events was related to treatment.

Two patients in M91-583 died from prostate cancer during the treatment period.

8. Conclusions - Safety
Changes in safety parameters were consistent with the known safety profile of
leuprolide. The staustically significant changes observed in laboratory parameters

were mostly small and clinically insignificant. The tendency toward elevations in

h‘k—( - \

-
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serum lipid levels is also consistent with changes expected with treatment with GnRH
analogs. Adverse events experienced by patients in the studies are those commonly
seen in metastatic prostate cancer patients or in association with hypoandrogenism.
The injection site reactions observed were mostly mild (none were severe) and were
generally of short duration. There did not appear to be an increase in disease-related
Symptomatology during the agonist phase of treatment. The leuprolide 22.5 mg

formulation aprears to be safe when administered every 12 weeks.




NDA 20-517
Luprou Depot® (leuprolide acetate)
TAP Holdings, Inc.

Advertising Material

No advertising material has been submitted.
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NDA 20-517

Aruna Dabholkar, M.D.
Regulatory Products Manager

Items required from TAP Holdings, Inc. before approval of the application may be granted.

1. Phase 4 Commitments:

a To perform a multiple-dose (4 doses; 1-year) pharmacokinetic/
pharmacodynamic (PK/PD) study including measurements of
testosterone. The Division of Pharmaceutical Evaluation II should be
contacted to review the protocol prior to the initiation of this study.

b. To perform a 6-month study comparing the 1-month depot vs. the 3-
moanth depot to determine the possible stimulation with reinjection
between the two formulations. The Division should be contacted to
review the protacol prior to the initiation of the study.

2. Labeling revisions:
a. DESCRIPTION section (page 1)

In the second paragraph after the phrase "ONCE EVERY THREE
MONTHS?", the phrase "(84 days)" should be added in bold face

type.
b. CLINICAL STUDIES section (page 3)

1. In the first paragraph, the end of the first sentence of the that
currently reads ". .. in three patients”, a new sentence that reads
"One patient did not suppress for 28 weeks" should be added.

2. In this same paragraph, at the end of the second sentence that
reads °. . . a subsequent injection”, a new sentence that reads "This

represents a stimulation of gonadotropin secretion” should be
- added.

c. DOSAGE AND ADMINISTRATION section (page 7)

In the first paragraph after the phrase "one injection every three
months®, the phrase *(84 days)" should be added in bold face type.

Please contact me at 301-443-3510 with any questions. A fax with the complete package insert

(with revisions) along with a cover letter committing to perform the Phase 4 studies will be
sufficient.

AR BT
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NDA 20-517

MAY | 7 1995

Tap Holdings, Inc.

Attention: Aruna Dabholkar, M.D.
Bannockburn Lake Office Plaza
2355 Waukegan Road

Deerfield, IL. 60015

Dear Dr. Dabholkar:

Please refer to your pending December 23, 1934, new drug application submitted under section
505(b) of the Federal Food, Drug, and Cosmetic Act for Lupron® (leuprolide acetate) Depot,

22.5 mg.

We have completed our review of the Manufacturing/Quality Control section of your
submission and have identified the following deficiencies:

Polylactic Acid:

Deficiendies in the manufacturing and chemistry controls for polylactic acid (DMF

will be communicated directly to the manufacturer,

Reference Standard for the Drug Substance:

L.

During preparation of the reference standard, four different lots of bulk
leuprolide acetate were used (Vol 1.1, p. 144, October 11, 1994 submission). Do
these lots have different purities to begin with?

Although the reference standard was characterized by elemental analysis, UV,
amino acid analysis and proton-NMR, this standard should be sequenced to
ensure that it has correct amino acid sequence. To determine the peptide
sequence, cither mass spectrometry or amino acid sequencing can be used.
If mass spectrometry is employed, the fragmentation pattern of leuprolide
acetate should be clearly illustrated.

Manufacturing and Processing for Lupron Depot, 22.5 mg:

1.

The results from the differential scanning calorimetry (DSC) study of PLA
indicate that the glass transition temperature of polylactic acid (PLA) is between

(see Fig. 5, p. 49, Vol. 1.1, submission dated October 11, 1994). In
addition, the stability data also indicate that changes in appearance, drug reiease,
and molecular weight of PLA were observed when TAP-144-SR (3M; 22.5 mg)
was stored at However, in the manufacture of TAP-144-5R (3M; 22.5

mg),




NDA 20-517 . Page 2 %; j

3. It 1s possible that leuprolide acetate may react with PLA to form a drug-polymer
product during the manufacturing and processing of Lupron Depot, 22.5 mg.
Therefore, the same analytical method that was developed for monitoring the
complex in Lupron Depot, 7.5 mg, to characterize and determine the drug
polymer product in TAP-144-SR(3M)22.5 mg) should be employed.

4. In the package insert (p. 10, Vol. 2.2, submission dated December 21, 1994) you
indicate that "During the manufacturing of Lupron Depot, 22.5 mg, acetic acid
is lost leaving the peptide”. Experimental evidence should be provided to
support this statement.

Stability:
Please propose an expiration date based on the stability data provided.
Labeling:

Please submit the carton label for the kit containing a microsphere vial and a vehicle
ampule.

Environmental Impact: j

In your environmental assessment, you indicate that both the drug product and vehicle
are manufactured in Shonan Plant (Fujisawa City, Kanagawa, Japan). Please provide a
letter issued by the Japanese government authority certifying that the manufacturing
site is in compliance with Japan’s environmental laws.

Pleasc note, additional chemistry information has been requested from Takeda Chemical
Industries, Lid. concerning their DMF o

We would appreciate your prompt written response so we can continue our evaluation of your
NDA.

If you have any questions, please contact:
Lana L. Pauls, M.P.H.

Consumer Safety Officer
(301) 443.3510
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Original NDA 20-517
HFD-510/Div. Files
HFD-510/CSQ/L.L.Pauls
HFD-510/CNiu/YYChiu
DISTRICT OFFICE

Sincerely yours,

W S b F

Solomon Sobel, M.D.
Director
Division of Metabolism and
Endocrine Drug Products (HFD-510)
Office of Drug Evaluaticn 11
Center for Drug Evaluation and Research

drafted: LPauls/May 10, 1995/N20517IR.chm

Concurrences:
CNiu, YYChiu 05.15.95

INFORMATION REQUEST (IR)

Page 3
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NDA 20-517

0CT 19 B4

TAP Pharmaceuticals, Inc.
Attention: Aruna Dabholkar, M.D.
Regulatory Products Manager

£355 Waukegan Road

Deerfield, 1L 60015

Dear Dr. Dabholkar:

We have received your presubmission of chemistry, manufacturing and controls information
for the following:

Name of Drug Product: Lupron Depot® (leuprolide acetate for depot suspension), 22.5 mg
Date of Application: October 7, 1594

Date of Receipt: October 11, 1994

Our Reference Number: NDA 20-517

We will review this early submission as resources permit. We will not, however, consider it
subject to a review clock or to a filing decision by FDA. Should you have any questions
regarding this information, please contact:

Lana L Pauls, M.P.H.
Consumer Safety Officer
(301) 443-3510

Our willingness to accept your pre-submission is based upon the condition that the full
application will be submitted no sooner than 90 days nor [ater than 120 days from the date of

your submission.

Please cite the NDA number assigned to this application at the top of the first page of every
communication concerning this application.

Stncerely yours,

K. /1559
Enid GaR¢

Chief, Project Management Staff
Division of Metabolism and

Endocrine Drug Products (HFD-510)
Center for Drug Evaluation and Research

e
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NDA 20.517
JAN -5 |9y

TAP Pharmaczuticals, Inc.
Attention: Aruna Dabholkar, M.D.
Regulatory Products Manager

2355 Waukegan Road

Deerfield, IL 60015

Dear Dr. Dabholkar:

We have received your new drug application submitted under section 505(b) of the Federal
Food, Drug, and Cosmetic Act for the following:

Name of Drug Product: Lupren Depot® (leuprolide acetate for depot suspension),
22.5 mg

Therapeutic Classification: S

Date of Application: December 21, 1994
Date of Receipt: December 23, 1994
Our Reference Number: NDA 20-517

Unless we notify you within 60 days of our receipt date that the application is not sufficiently
complete to permit a substantive review, this application will be filed under section 505(b) of
the Act on February 21, 1995, in accordance with 21 CFR 314.101(a).

Please cite the NDA number listed above at the top of the first page of any communications
concerning this application. Should you have any questions concerning this NDA, plxase
contact: .

Lana L. Pauls, M.P.H.
Consumer Safety Officer
- (301) 443-3510

Sincerely yours,

o 3/ //5‘/4'4

Enid Galliers
Chief, Project Management Staff
Division of Metabolitn
and Endocrine Drug Products (HFD-510)
Center for Drug Evaluation and Research
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December 21, 1995

Division of Metabolism and Endocrine Drug Products
Document Control Room 14B-03, HFD-510

Center for Drugs Evaluation & Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: Lupron Depot™® 3-Month, 22.5 mg (leuproiida acaetate for depot suspension)
NDA 20-517

Dear Doctor Sobel:
Attached is a final draft of the package insert.

The revised package insert incorporates all tha changes recommended by
the Medical and Biopharmaceutics reviewers, All revisions are underiined.

TAP Holdings Inc. also commits to perform the two Phase 4 studies as
Indicated in your facsimile December 21, 1995.

Sincerely,

Wﬂg@.&?

L
Aruna Dabholkar, M.D.
Reguiatory Products Manager

(708) 317-4893

- AD/pjp

Attachment
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Decembar 19, 1995

Division of Metabollsm and Endocrine Drug Products
‘Dovument Control Room 14B-03, HFD-5610

Center for Crugs Evaluation & Research

Food and Drug Administration

56C0 Fishers Lane

Rockviile, MD 20857

Attn: Lana Pauls

RE: Lupron Depot® 3-Month, 22.5 mg (leuprolide acetats for depot suspension)
NDA 20-817

Dear Ms. Fauls:
Enclosed is a diskette (Wordperfect 6.0) containing the revised package
insert. Please nota that we have added the CLINICAL STUDIES Section

after PHARMACOIV..NETICS Section to address the issues mentioned in
Dr. Fourcroy’s fax today.

i am faxing a copy to Dr. Fourcroy for her review.

Sincerew

’{I' -Z-F‘-“/".’-b

Aruna Dathalkar, M.D.
Reguiatory Products Manags:
(708) 317-4893

AD/plp

Attachment
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Bannockburn Lake Ofhice P

2357 Wankeqarn dir]

IR Al L c Ry, UARN September 29r 1995

Division of Metabolism and Endocrine Drug Products
Document Control Room 148-03, HFD-510

Center for Drugs Evaluation & Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: Lupron Depot® 3-Month, 22.5 mg (leuprolide acetate for depot suspension)

NDA 20-517 7
Amendment No. 007 ,/a 4
of

VAl 2
{ /(!' -
Dear Doctor Sobel:

Pursuant to 21 CFR 8314.60, the Sponsor, TAP Holdings Inc., submits
this amendment to NDA 20-517 submitted on December 21, 1994,

This amendment contains the response (data) to a question asked by the
Biopharmaceutics reviewer (Dr. Ahn). The data submitted here are the
two additional tables (4A and 5A) for the Drug Metabolism Report
(Appendix B) of the Summany of the Pharmacokinetic study M391-582.
The Tables 4A and 5A present the weight-normalized plasma
concentrations and AUC respectively.

The percent CV for plasma concentrations and AUC values increased o
when normalized with body weight. This indicates that body weight likely
is not a contributing factor for the variahility of the data

A desk copy of these data and a Macintosh diskette was sent to Dr. Ahn
on September 21, 1995,

Sincerely, REV]EWS CO:APLETEU
' )1/\__ _
Apbal b = CS0 ACTION:
Aruna Dabholkar, M.D.
Reguiatory Products Manager j LETTER NAI

(708) 317-4893

AD/pjp “ O INITIALS DATE ( J
Attachment \



TAP HOLDINGS INC. OR[G]NAL

parent of TAP Pharmaceut:cals Inc

4annockburn (ake Othce Plazd
355 Waukegan Ao

veertela 1L 600ts July 31, 1995

Division of Metabolism and Endocrine Crug Products
Document Control Room 14B-03, HFD-510

Center for Drugs Evaluation & Research - /
" Food and Drug Administration / é’

5600 Fishers Lane [) L
Rockville, MD 20857 s 2724

vy :

_//;w, :
RE: Lupron Depot® 3-Month, 22.5 mg (leuprolide acetate for depot suspension}
NDA 20-517

Amendment No. 0C4
Response to Question cn CMC Section

Dear Doctor Sobel:

The Sponsor, TAP Holdings Inc., submits this amendment pursuant to CFR
§ 314.60.

This amendment to the referenced NDA contains response to one question
that chemustry reviewer {Dr. Niu) asked over the telephone.

Attached is the response and information required for this amendment.

Sincerely, ! T
| w}lé\/} i J1IEWS COMPLETED
Aruna Dabholkar, M.D. " €30 ACTION:
Regulatory Products Manager
(708) 317-4893 [ LETTER M NAL
AD/pj
PP 30 INITIALS DATE
Attachment
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- TAP? HoLpINGS INC.
1\ - parer® ¢* TAT Pparmaceuticais 1N

M Lake Omce Placa

155 waukegan Ha

Deertield. IL 6001 July 28, 1985

Division of Metabolism and Endocrine Drug Products
Document Control Room 14B-03, HFD-510

Center for Drugs Evaluation & Research
Food and Drug Administration 7/// '
5600 Fishers Lane

Rockvitle, MD 20857 /&M/-Aal///

RE: Lupron Depot® 3-Month, 22.5 mg (leuprolide acetate for depot suspension) ]
NDA 20-517
Amendment Nc. 003

Dear Doctor Scber:

The Sponsor, TAP Holdings inc., submits this amendment pursuant to CFR
—~, § 314.60.

The information submitted in this amendment was requested over the
phone by the chemistry reviewer (Dr. Niu}.

A desk copy is mailed directly 1o Dr. Niu.

Attact:ed is the informatior. required for this amendment.

Sincerely, ~
REVIEWS COMPLETED -
ﬁ}{&a/ [UL‘C(/\'
Aruna Dabholkar M.D. CSO ACT[ON:
Regulatory Products Manager
(708) 317-4893 LETTER NAL ‘
AD/pjp
SO INITIALS DATE
Attachment
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TAP HOLDINGS INC. CRIG AMrrreyys ~

parent of TAP Pnarmaceuticals inc

" annockpurh Lake Ofice Plazs

2355 Waukegan R
Deerliedq, il 60015

June 27. 1995

REVIEWS COMPLETED

Diwision of Metabolism and Endocrine Drug Products
Document Control Room 14B-03, HFD-510

Center for Drugs Evaiuation & Research CSO ACTION:
Food and Drug Administration
5600 Fishers Lane LETTER N.AL

Rockyville, MD 20857

Attn: Doctor Sobel CSO |N|TIA'L A DATE

RE: Lupron Depot® 3-Month, 22.5 mg {leuprolide acetate for depcot suspension)

NDA 20-517 -

Amendment No. 002 M’/ //é/
R Defici Lett

esponse to Deficiency Letter // ) /(a/

Dear Doctor Sobel: / Ly #‘Z < /

Attached please find the response to ‘:he deficiency letter dated f
May 17, 1995, regarding the Chemistry, Manufacturing and Controls /

section of the application,
Two copies of the response and appropriate attachments are enclosed. A

desk copy of this submission is being mailed directly to ithe chemistry
reviewer.

The sponsor, TAP Holdings Inc. requests to amend the NDA No. 20-517
and to continue your evaluation of the NDA.

Attached 15 the information required for this amendment.

Sincerely,

bl bal
Aruna Dabholkar, M.D.

Regulatory Products Manager
(708) 317-4893

AD/pip

Attachment




l W TAP PHARMACEUWUTICALS INC. URIOIN AL

Bannockburn Lake Othce Plaza

March 8, 1 ﬁt 2355 Waukegan Road
arch 8, 19956 I

$&.,g’:‘-‘l‘ Deertiald, llingis 60015
ouc ‘
> Division of Metabolism and Endocrine Drug Products, HFD-510 /// f/

Dccument Control Room 14B-03
Center for Drugs Evaluation & Research

Food and Drug Administration
5600 Fishers Lane W J / /

Rockville, MD 20857

[ 2~ :
Dear Doctor Niu: \/3/

| am sending you seven publications on Depot that we had in-house. | have
also requested more information through Abbott's library. This may take
about 2 week to receive. | will forward any additional information to you as
soon as | receive it.

As ! mentioned on the phone, the CMC section of NDA 20-517 (Lupron
Depot 22.5 mg) has two publications attached at the end.

I hope this helps in your preparation of the abstract and the presentation.
Sincerely,

ﬁl V. DhdA—

una Dabhoikar M.D.
Regulatory Products Manager
{708) 317-4893

. AD/pjp
Attachments w
CVIETS norspLer
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TAP PHARMACEUTICALS INC. MR o
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~ A 41\
December 27T, 13394 A Bannockburn Lake Office Plaza

¢35% Waukegan Road
Deerhietd, 1hn 076 -

Food and Drug Administration

Center ror Drug Evaluation and Research
Central Document Room

12420 Parklawn Drive

Rockville, MD 20857

RE: NDA 20-517
Lupron Depot®-3 Month 22.5 mg for Palliative Treatment of Advanced
Prostate Cancer {leuprolide acetate for depot suspension)

Gentlemen:

The sponsor, TAP Pharmaceuticals Inc., submits information for a New Drug
Application (NDA} under the provision of Section 505(i) of the Federal Food, Drug
-~ and Cosmetic Act and 21 CFR§ 314.50.

Pursuant to CFR §314.50 (d}iMiv), TAP Pharmaceuticals submitted the complete
Chemistry, Manufacturing and Controls {CMC) section for this New Drug
Application on October 7, 1994.

This submission consists of 17 volumes numbered 2.1 to 2.17, containing clinical
study summaries, data, a summary report for the pharmacokinetics study, and
Preclinical Study Summaries.

As previously requested, desk copies of the Clinical Summaries and Statistical
tables are being submitted in appropriate software packages. The SAS data files
-for the two clinical studies are also being appended as desk copies for the
statistician.

The <check for the inital user fees ($104,000.00) was mailed on
December 20, 1994

oua'me )4



TAP Pharmaceuticals certifies that we did not and will not use in any capacity the
services of any person debarred under subsections (a) or (b) [Section 306 (a) or
(b)], in connection with this application.

Piease direct any questions you may have on this application to my attention.
Sincerely,

Y~

Aruna Dabholkar, M.D. &
Regulatory Products Manager
(708) 317-4893

AD/pjp
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TAKEDA CHEMICAL INLUD I HIED, iU,

-

i D

Bannockburmmn Lake Office Plazs
2355 Waukegan Road
Geerfield, lllinois 60015

ORIGINAL

Division of Metabolism and Endocrine Products, HFD-510

Document Control Room 14B-03

Center for Drugs and Biologics / /
Food and Drug Administration
5600 Fishers Lane ////f« 8// 7/ %}

Rockville, Maryland 20857

QOctober 7, 1994

RE: Drug Master File for TAP-144-SR{3M)}, Type Il, DMF
Dear Sirs:

We hereby authorize the FDA to refer to the above Drug Master File
for TAP-144-SR(3M) and al-amendrnents, in the review of TAP
Pharmaceuticals In NDA 20-517 fo ) this new depot formulation,
submitted on Octo _1,_1994—/

We hereby state that we commit to comply with the statements made in
the DMF referenced above.

Appended is the authorization for WW Takeda

Chemical Industries, Ltd., in th L‘}r‘& St‘gté:s‘

Lo

t'_“J . i

"
- - '
e f\-l. A’ - 5;—‘1——\. U S oot

Sincerely, T

o

Toshikazu Ban
Manager, Technical Liaisons r
TAF Pharmaceuticals Inc.

cc
Takeda Chemical Industries, Japan
TAP Pharmaceuticals, Inc.

TB/jn




NDA 20-517
Lupron Depot® (leuprolide acetate)
TAP Holdings, Inc.

Advisory Committee Minutes

This NDA was never taken to an Advisory Committee.
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NDA 20-517
Lupron Depot® (leuprolide acetate)
TAP Holdings, Inc.

Federal Register Notices

No notices appeared in the Federal Register for this application.
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CLINICAL PHARMACOLOGY AND BIOPHARMACEUTICS REVIEW 1,?

NDA 20-317 SUBMISSION DATE: December 21, 1994
Lupron® Depot- 3 month August 30, 1995
Leuprolide acetate 22.3 mg September 1. 1993

September 29, 19953

TAP Phamuaceuticuis REVIEWER: Huce-Young Ahn. Ph.D.
Deermield. {L
TYPE OF SUBMISSION: New NDa Code: 38

SYNOPSIS: The sponsor has subimitted a new NDA for Lupron Depot 2 month 22.5 mg;
for the palliative treatment of advanced prostate cancer. Lupron Depot 3 month 22.5 mg ts
intended 4s an intramuscular injection (o be given once every three months,

The sponsor conducted a single dose pharmacokinetic study (Study M91-582) 1o Support
this NDA_ (Note: There was no filing meeung for this NDA A method

y was 2mployed to measure the plasma levels of leuprolide. However. as stated in a
bio~review of NDA 9-943 for Lupron Depot 3.75 mg (stamp dated 03/01/95). the
me*hod could not differentiate between intact leuprohde and one of the metabolites.
Therefore. the plasma levels of leuprohide 1n this study should be considered as those of
intact leuprolide and a metabolite.

There seems no relationship between bodv weights and plasma levels and/or AUC values.

Simulation data for the plasma profile of leuprolide following 5 muluple doses was
subrmutted upon request and it appears that accumulation 1s mimmal.

RECOMMENDATION:

The Diviston of Pharmaceutical Fyaluatnen 1T HHFD-870) has reviewed NDA 20-317 with
s submussions of 12/21/94, 8/30/95.9/11/95 and 9/29/95. HFD-870 feels that = multiple-
dose pharmacokinetic study in patients 1~ needed but 1t could be conducted post-unproval if
the NDA s approved based on chnical efficacy and satety data. Leuprolide plasma samples
should be analvzed with the achnigue which can denuty intact leuprolide and
metabolite.

Please convey the Recommendauon and the Labeling Comment to the sponsor.

BACKGROUND: Lupron® tleuproiide Intection was approsed by the Agency in April.
P985 tor the palhanve tretment 0! ads anced prosiate cancer as u single daily subcutaneous
intection” Since then. Lupron® Depot rieuprohde depot suspension) products designed for

5 v v L3 —
monthhy intramuscular mjections were approved p the Agencs Lupron Depot 7.5 mg
wis approved under NDA 19-732 tor the palhiatve treatment of advanced prostate cancer in
1989 Lupron’ Depot 3.73 mg wus approved for the management of endometnosts INDA
20-01111n 1990 and for the treatment ot leiomyomata uten (NDA 19-943) on March 30.
1993 Leuprohide’s therapeutic eftect 1s related to suppressing gonadotropin hormnn
svstemic plasma levels.




——

Study M91.582

Objective: To measure plasma leuprolide levels for 20 weeks (in prostate cancar
patients* tollowing a single intramuscular tjection of u 22.3 mg depot tormulation ot
leuprolide.

Study Design: An open. single-dose pharmacokingtic study

1. Population:
Twenty-three orchiectormized prostate cancer patients participated n the stud .
Eighteen patients had sutficient plasma concentration; measurements for '
phamacokineuc analyses. The mean age of the 18 patients was 73 VI (range:
61-84). the mean weight was 81 kg irange: 62-132) and the mean helght was -
175 cm (range: 163-188).

(V]

Test Preparation:

The leuprolide depot formulation was supplied as a lyophilized powder,

225 mg (Lot No. 55-136-AR\. which consists of leuprolide incorporuted into
a biodegradabie lacuc ~cid polymer in a single-dose vial, accompanied bv a

2 mbL ampoule of diluent (Lot No. 33-137-ARY This forinuiation was the to-
be-marketed formulation.

3. Drug Administration:
The leuprolide powder was reconstituted by adding §.5 mL of the diiuent to the
powder. Th:s suspension was then withdrawn from the vial using a 22 gzauge
needle and 1njected intramusculariy.

4. Blood Collection for Leuprolide Plasma Level Determination:
Blood samples were coliected during the following visits: just prior to the depot
mjection, four hours post-injection. at Days 1. 2. 4. twice weekly (at least three
days apart) duning Weeks | through 16. and then weekly during Weeks 17
through 20.

n

Assay Methodology

6. Pharmacokinetic Methods |
The area under the plasma concentration-time curve « AUCH was caiculated

using the inear trapezoidal rule

b
W
i




Results

Premature Termination

Six panents prematurely dropped trom the study Two patents tnumbers 208 and 211
dropped out within the first two davs of the studs due to an anucrpated inabtisty to remain
compliant with the visit schedule. Patient 203 completed 19 weeks of the study and was
unable to return for the Week 20 visit. Patent 204 was discontinued from the study at
Week 4.5 due to progression of prostate cancer. Panent 301 died from prostate cancer at
Week 19 ol the study and Patient 403 disconunued at Week {2.5 due (0 hospralizaton tor
heart failure.

Concomitant Medications

Twentyv-one of the 23 patients enrolled in the study received concomitant medicaton.
Medications most frequently taken were analgesics, 2ntithyvoentensives.
laxatives/cathartics/stool sotteners. diuretics, anudepressants. and anubiotics. [t was
claimed by the sponsor that none of the medications taken should have interfered with the
absorption or metabolism of leuprolide.

Pharmacokinetics

Of the 23 pauents who parucipated in the study. 18 were included 1n the pharmacokinetic
anatvsis and five were excluded on the basts of having insufficient data. (Note: Four
patients prematurely discontinued in an early stage and were excluded 1n the data analvses.
Although 2 patients could not complete the study. plasma levels were available up o 18 and
19 weeks and they were included in the data analvses. One patient who completed the study

who had half of blood samples below assay sensitivity and/or mussing samptes was excluded in

the data analvses))

Commencing 4.5 weeks post-dosing, plasma leuprolide concentrations for one patent
{(212) were n.ons&derabl} higher than those for the other study patients, and therefore
anajvses were performed with and without this patient’s data. The total AUC for this
patient was approximateiy 2.6 fold higher than the mean AUC excluding his. The sponsor
stated that several hepatic enzvmes were substanually elevated prior to dosing and
continued o rise dunng the studyv in this pauent. and these relauvely high leuprohide levels
could possibly ve attributed to non- specitic liver pathelogy which rmoht have interfered

with the metabolism of leuprolide. Mean plasma leuprohde levels are displaved graphically

m Freure 1 with this patiert's data being inciuded  In Figure 2 his data was excluded.
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Following the admunistration of a single 22.3 mg intramuscular injection of leuprohde, the
first plasma leuprolide level was measured at + hours post dosing when a mean plasma
leuprolice level was 48 .87 ng/mL. iNote: An:miuai plasma leuprohide tevel might be tugher dunny
the first few hours post dosing ;  Foilowing this initial burst of leuprolide in the plasma. which
was also observed with the monthly derot formulauons. the mean plasma leuprolide Jevel
declined to 4.86 ng/mL (4.75 ng/mL excluding Panent 212) 24 hours post-dosing and to
1.01 ng/mL (same exclucling Pauent 212) after two weeks. By Week 3.1t had declined to
0.69 ne/mL (0.68 ng/mL exciuding Pauent 212) and remained relauvely stable for the
duration of the intended 12-week dosing interval, wit: mean plasma concentrations ranging
from 0.46 to 0.81 ng/mL (0 43 10 0.63 ng/mL excluding Pauent 212, After Week 12, the
mean concentration changed little for another 2.5 weeks. after which it declined very
gradually to a concentration of 0.23 nymL (0.20 ng/mL excluding Patient 212) by Weeak

20.

Leuprolide appeared to be releasec at a constant rate following the onset of steady-state
levels during the third week after dosing. providing steady plasma concentrauions throuzh
the intended 12-week dosing interval. The iniual burst, followed by the rapid dechine to
this steadv-state level, was similar to the release pattern seen with the monthly leuprolide
depot 7.5 mg formulation as well as the 3.75 mg formulation.

Body Weight Normalization:

Upon request the sponsor normalized the plasma concentrations of leuprolide (plus a
metabolite) and AUC values, based on pauents’ body weight. It did not appear that there
was a relationshif botween body weights and pharmacokineuc parameters (Cmax and
AUC). The percent CV for plasma concentranons and AUC values increased when
normalized with body weights. which indicates that body weight may not be a contnbutng
facion for die variability ot the data.
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Sirnulation for Multiple Doses:

The sponsor also conducted a simulation for the sstimation of leuprolide acetate
concentrations after five doses of the 2.5 mg leuprohide depot formulation. Since
concentrations beyond Wesk 20 were not measured after the single dose, concentrauons
during Weeks 20 to 3C were estimated by linear extrapolation. The ininal burst at hour

was ignored in the sim ulauon because this transiently high concentration does rot have anv
etfecis on the outcome of simuiation, ’

['—'—- Cone (Extrap., All Subjwcts)
1 [#++0+2+ Cone (Exrap., Exciuding Subjabt 212)

A— S t————

3

Leuptslide Conceniration (ng/mlL)
N

y
\‘\
] o
o AN S U S S s s m e | T—p——— IR A s s amr e Au e o sy |
0 4 8 12 16 20 24 28 32 38 40 44 48 52 2§ 60 &4 68

WegK

T —

Concanrradons for Weeks 203 w0 wm:unuednuvmunmn&bytnmumm

It appears that accumulation 1s munimal. However, it 1s suggested that the sponsor conduct
a fnvluple-dose pharmacokinetic study 1n patients.

PK/PD Analysis: |
Sice orchiectoruzed prostate cancer pauents participated in the study, plasma testosterone
levels could not be measured. Therefore. PK/PD analvsis could not be conducted.
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LABELING COMMENT:
I Under the Pharmacokinetic section of the Clinical Pharmacology section of the package
insert the following statement:

“Absorption. Following.......... Leuprolide appeared to be relzased at a constant rate
following the onset of steadyv state ievels dunng the third v.eek after dosing. providing
steady plasma concentrations through the 12-week dosing interval. Detectable fevels of
leuprolide were present.....”

should be changed to
“Absorption: Following ... Leuprolide appeared to be released at a constant rate
following the onset of steadv state levels duning the third week after dosing, providing
steady plasma concentrations through the 12-week dosing interval. However. intact -

leuprolide and an inactive major metabolite could not be distinguished by the assav
which was emploved in the studv. Detectable levels of leuprolide were present....."

Hae-Young Ahn. Ph.D.
Division of Pharmaceutical Evaluation II

RD initialed by J. Hunt 12/13/1995

FT iniualed by John Hunt -

cc: NDA 20-517, HFD-510 (Fourcroy. Pauis), HFD-860(Malinowski). HFD-87¢G¢ Ahn .
M. Chen). HFD-880(Fletscher). HFD-850(Lesko. Drug. Chron, Reviewer), HFD-
205(FOD




Table 1. Demographic Data of Patients and Time of Dose

AT i .

PATIENT AGE T WEIGHT
HUMBER LYEAS) {KG)

HEIGHT
LCH )

DATE
OF DOSE

TIHE
of DOSE

201
202
20
044
205
206
1017
20084
209
21¢
2114
112
21
iol
102
10)
104
105
101
402
4038
404
405

ALL PATIENTS

HMEAN 74 ac
MEDTAN 74 18
5.0 6 1<
L.OwW

HIGH

PATIENTS TROLUDED M AMNALYSIS
HEAN 7) 81
HMTU1 AR 74 718

5. 0. 5 14
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110
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Table 4. Plasma ro_._cqc:an Acetate Concentrations (ng/mL) Following Intramuscular
Injection of a 22.5 Mg Leuprolide Acetate (Abbott-43818) Three Month Depot

FFortinulation in Men

FATIENT  pRE- nouw Lo oo s DAY -~+---c-nn
NUMBER DOSE 4 1 2 4 1 1.5 2

105
206
9?
+064-
209

PR T
STy v
112
—~idb -
101
102
o)
104
104
L[13]
402
83—
404
405

SUMMARY STATISTICS FOR ALL PATIENTS WHO COMPLETED TNE STUDY

N 17 ig 18 18 ia 18 18 18
HEM 0.04 48.87 1.86 .18 1.17 1.14 1.08 1.01
MEDIAN 0.0 9.9 4.6 2.) 1.8 1.1} 1.0 0

S. D,

cv

LOW

HIGH

SUMMARY STATISTICS EXCLUDING PATIENT 212

N 16 17 1? 17 17 17 1?7 17
HEAN 0.04 18 80 4.175 2.3 1.74 1.11 1.06 1.01
MEDIAW 0.0 19 6 4.5 2.4 1.4 1.0 0.% 0.6
L.t

cv

1.OwW

HIGH

0o«

-
o

L= =R

R

¥ - MISSING VALUE LSTIMATED USIHG LINEAR INTEHPOLATION FROM ACTUAL COLLECTION TIMES
& - PATIENT HNOT ItCLUDED IN SUMMARY STATISTICS
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Table 4.

Plasma Leuprolide Acetate Concentrations (ng/ml) Following Intramuscular

Injeetion of a 22.5 Mp Leuprolide Acetate (Abbott-43818) Three Month Depol
Formulation in Men (Cont.)

PATIENT
HUMAER

SOUEHCTY “LIBIBL-N0qaY "wsnoqmay Snig

“@Ie— - —

404
£C5

SUMHARY STATISTICS FOR ALL PATIENTS WHO COMPLETED THME STUDY

2]

HiAH
HED AN
S.0.
cy

LO
f116GH

[=F_Y-]
Do
[~ NN ]

—
Sox

SUMMARY STATISTICS EXCLUDING PATIENT 212

t

HEAN
MED! AN
5. 6.
v

LOW
HIGH

—
0o~
-
oo -~
= -
L

o un

¥ - MISSING VALUE ESTIMATED USING LINEAR

& - PATIENT

INTEHPOLATION FROM ACTUAL COLLECTION TIMES
INCLUDED 1N SUMMARY STATISTICS
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Table 4.

4
J
i
4

Plasma Leuprolide Acetate Concentrations (ng/mL) Following Intramuscular
Injection of a 22.5 Mg Leuprolide Acetate (Abboft-43818) Three Month Depot
Formulation in Men (Cont.)

PATLEUT
NUMBER

104
10%
t01
102
483
464
4105

SUMMARY STATISTICS

H

HEAN
HUOTAN
S D.
v

LOW
HIGH

SUMMARY
H

MEAN
HMEDT AN
£. 0.

Ccv

1O
HIGH

STATISTICS

FOR ALL PATIENTS WHO COMPLETED THE STUDY

18 18 la 18 16 18

0 &6 0 81 0.171 0.67 0.68 0.68
g 6 G & 0.6 D.& 0 & 0. &

0 60

EXCLUDING PATIFNT 212

17 17 17 17 1
0. §&)
0.6

=]
w
-~
-]
WA
-]
(=2 3
Lal¥}
a
(=]
w
[--]
(=R
o
o
—
[= I W)
w
-t
—
(=2 = ]
V]
Yt
=]
o
-}
[
w»
=
oo~
-

E 3

HISSING
PATIENT

$ -
r -

VALUE CTSTIMATED USING LINEAR IHTERFOLATIGN FROM ACTUAL COLLECTION TIMES
HOT [HCLUDED IH SUMMARY STATISTICS

‘B18Crn0qqy "wsnogeidy dnug

-
-l

Ne/aATY

¢
v

¢



Table 4.

Plasma Leuprolide Acctate Concentrations (ng/mL) Following Intramuscular

Injection of a 22.5 Mg Leuprolide Acetate (Abbott-43818) Three Month Depot
Formulation in Men (Cont.)

PATIENT
NUMBER

20)

I~ - .

205
206
207
2086 - - -
109
2:0
i
2t2

S L X T
Jal
joz
10}
104
10%
401
402

+HH

404
4105

SUMHARY STATISTICS FOR ALL PATIENTS WHO COMPLETED THE STUDY

H

HEAN
MEDIAN
S D
cv

LOW
tHEGH

0.52
0.4

14 10 18
0. .42 0.32 0.2)
0.4 0.} 6.2

SUMHMARY STATISTICS EXCLUDING PATIENT 212

H

MEMM
MEDI AN
5.

cy

1.c

0.42
0.4

17 1 17
.15 0.27 ¢.20
0.1} 6.1} 0.2

¥ - HISSING VALUE ESTIMATED USIRG LENEAR INTEHIFOULATION . _
I - MISSING VALUZ ESTIMATED USING LINEAR EXTRAPOLATION FROM ACTUAL COLLECTION TIMES (ESTIMATED VALUES -0 SIT FQUAL 6 @

£ - PATJENT NOT
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Table 5. Cumulative Areas Under the Plasma Ceoncentration-Time Curves (ngeh/ml)
Following Intramuscular Injection eof a 22.5 Mg Three Month Lupron Depot
Formulation in Men

PATIENT HOUR -

HUMBER 4 1

20)
202
20)
205
208
207
209
210
m
101
a2
101}
304
Jos
101
402
104
105

SUMMARY STATISTICS FOR ALL PATIENTS WHO COMPLETED THE

N 18 16
HEAN 9¢ 623
MEDIAN 91} 601
5.0

cv

Lo

HiGH

16
Ti0
699

SUMHARY STATISTICS EXCLUDIHG PATIENT 212

N 17 17
MEAH 94 621
MEDTIAN 92 589
S 0.

cv

LOwW

HIGH

W

AREAS WERE CALCULATED USING ACTUAL

17
707
693

TIHES OF

18
192
18%

17
188
769

STUOY

g10
919

17
904
887

18
988
976

17
981
959

18
1090
1016

13
1082
1028

18
1154
107%

17
lidd
1062

SAMPLE COLLECTIONH AS GIVEN IH TABLES 2 AND 1.
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Table 5. Cumulative Areas Under the Plasma Concentration-Time Curves (ngeh/mL)
Following Intramuscular Injection of a 22.5 Mg Three Month Lupron Depot
Formulation in Men (Cont.)

PATIENT .. ....C 00 s g g WEEK - == - v wm e oo e e e T T T
NUMBER 4.5 5 5.8 3 6.5 7 7.5 8 8.5 9 3.5 10

201
202
10)
us
208&
207
209
210
212
yol
102
joi
. 304
£ 105
, 401
402
404
405

9L{6/ATY LTS IRE-N0QQY ‘Wsiogrdy Srug

SUMMARY STATISTICS FOR ALL PATIEHTS WHO COMPLETED THE STUDY
H 18 18 18 18 18 18 18 18 18 ) 18 te
MEAN 11512 1407 14472 1490 1529 1581 1622 1682 17126 1785 1§29 1889
MEDI AN 1196 1241 1274 111] 13712 1428 147) 1517 1584 1647 1690 Pral

S5.D.
Ccv
1.OW
WIGH

SUMMARY STATISTICS EXCLUDING PATIENT 2112

N 17 11 17 17 17 17 17 17 17 17 17 17

MEAN 1117 1180 1414 1458 1494 1541 1578 1624 1675 1726 1764 1819
AEDTAN 1189 1240 127 1324 1153 1401 1437 1490 1531 1582 1618 1654

5.0,

cv

LOW

HIGH _

AREAS WERE CALCULATED USIMNG ACTUAL TIMES OF SAMPLE COLLECTION AS GIVEN IN TABLES 2 AND 1.
2iHAY IS «<MIIB2CT SAS THLWRIP.



Table 5. Cumulative Areas Under the Plasma Concentration-Time Curves (ng+h/mlL)
Following Intramuscular Injection of a 22.5 Mg Three Month Lupron Depot
Formulation in Men (Cont.)

PATLENT o T --oo--ooioo- semmeamoiooooon ce--ieeniocen s -HEEK---me-cmcce--ooooooos T
NUMBF R 10.5 i 11.5 12 12.5 13 13.5 14 14.5 15 15.5 16

201
202
20}
20%
206
207
109
210
22
Jo1
o2
10)
304
105
4014
102
104
405

§18Cnoqqy ‘wstogeisyy Srug

e

/£6/QTYd

P
»
-

80

SUMMARY STATISTICS FOR ALL PATIENTS WO COMELETED THE STUDY

N I8 18 1p 18 18 1e 18 18 18 18 18 18
HEAN 193¢ 2007 2060 21125 2176 21 229} 2161 2406 247 2507 2572
HEDIAN 1752 1852 189) 1947 1285 2050 2104 215 2191 224} 2217 2340
5.0,

cv

L.OW

HIGH

SUMMARY STATISTICS EXCLUDING PATIENT 212

N i? 1? 1?7 17 17 1?2 17 17 17 i1t 1 1/

MEAN 1855 1954 1956 2009 2055 2106 2151 221 225) 2)08 214 2391
MEDIAN 1702 11590 1779 1810 1653 1914 1961 2005 2047 2156 2162 2251

B.0D.

cv

1.0w

HIGH -

AREAS WERE CALCULATFED USING ACTUAL TIMES OF SAMPLE COLLECTION AS GIVEN [Y TABLES 2 AND ).
2IMAYI4 cMPESB2CT GAS TSSKE .
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Table 5. Cumulative Arcas Under the Plasma Concentration-Time Curves (ngeh/mlL)
Following Intramuscular Injection of a 22.5 Mg Three Month Lupron Depot
Formulation in Men (Cont.)

SRR NIORIL AR . - e e £ i o oo e At e

FATIENT — ccrcmcommicoeoo WEEK--~-----voomoonoos
NUMBER 17 18 19 20

e ——a

201
202
201
205
206
0
209
210
222
108
Y012
10}
: )04
; 10%

4G1

402

ALi4

405

CHMUARY STATIOTICS £0R AL FATICNES WO COMULLTTLD THT STULY
H i@ g 18 18

HEAN 2662 2747 2810 2856

HEDIAN 218) rasn 7401 aean

5D,

cv

LOw

IRENT!

SUMMARY STATISTICS EXCLUBING PATIENT 212

N 17 17 13 17
MEAN 2461} 2532 2584 2625
MUGTAN 2262 2400 Ya4R S5ne
sS.D.

cv

[OAW

HIGH

AREAS WERE CALCULATED USING ACTUAL TIMES OF SAMPLE COLLECTION AS GIVEN IN TABLES 2 AND ).
2 YHAY I «<MI1SB2CT A TLAY Y.
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Table 6. Percent of Total Area Under the Plasma Concentration-Time Curves (ngeh/mL)
Following Intramuscular Injection of a 22.5 Mg Three Month Lupron Depot
Formulation in Men

PATIENT
NUHBER

#OUR
L]

201
202
20}
05
206
101
109
210
12
100
Jo2
Jo)
Jos
10%
40t
102
404
105

SUMMARY STATISTICS

h

HEAH
MEDIAN
S D.
{v
LOW
HIGH

1é
3.8
.5

FOR ALL PATIENTS WHO

X
2} .2
21.9

18
26.)
26.5

SUMMARY STATISTICS EXCLUDING PATIENT 212

i

MEAM
HED! AR
S.D.
cv

[.OW
HIGH

AREAS WERE

17
)6
1.8

CALCULATED USING

17
24.0
240

ACTUAL

17
21.2
6.9

TIMES OF

COMPLETED THE

STUDY

18 e 18
29.1 M 1g
29 4 )2 J6

17 17 12
Yo .3 4.7 17.%
29.7 32.6 36.0

SAHPLE COLLECTIGH AS GIVEH

|81}

18 |
{0 L
40 12

TABLES 2 AND ).

17
£5.9%
15.)

2IMAYI4

18

5

+

41 .}
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Table 6. Percent of Total Area Under the Plasma Concentration-Time Curves (ngeh/mL)
Foliowing Intramuscular Injection of a 22.5 Mg Three Month Lupron Depot
Formulation in Men (Cont.)

PATLENT T T WEEN - - e e e e e e
NUMAFR 4.5 b) 5.5 6 6.5 ? 7.5 8 6.5 9 9.5 10

i)
202
20)
205
206
200
209
110
M
o
302
31C)
104
10%
1C)
402
04
405

B1ELr1i0QQ v wustoquiayy Srug

-
[

MWUL/TTY 'L

SUHMARY STATISTICS FOR ALL PATIENTS WO COMPLETES THE STUOY

H 18 18 18 18 18 18 18 18 18 18 18 18
HEAH "5 ¢ 50.6 51.9 5.6 55.0 56.8 58.2 60.] 61.8 1.9 65 .4 61 4
MED T AN 8.2 0.0 51 . 5.9 55.6 57.§ 59.4 61.7 6).4 65.6 67.) 69 1
S D

cv

1.0wW

H1GH

SUHMMARY STATISTICS EXCLUDING PATIENT 212

N 17 11 17 17 11 17 17 17 17 17 ) 17
HEAH 50 ¢ 52.0 5.3} 5.0 56.1 58.1 $9.6 611 61.2 65 . 647
MEDL AN 49 9 51.5 $).4 55.3 S6.6 58 .4 59.17 62.0 6}.% €5. @c.u
5.D.

cv

L.OwW

HIGH

~
o~ o
~ O
o

AREAS WERE CALCULATED USING ACTUAL TIMES OF SAMPLE COLLECTION A5 GCIVEN IN TABLES 2 AND 1.
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Table 6. Percent of Total Area Under ihe Piasma Concentration-Time Curves (ngeh/ml) )
Following Intramuscular Injection of a 22.5 Mg Three Month Lupron Depol
Formulation in Men (Cont.)

PATLENT  e-ces-eresmmrmeseeresmsoms-co-coa-—oc—eooooooooao- WEEK---vome-vmmermmommsocsmmesosssascasnoasocooooo oo
HUMBER 10.5 1 11.5 12 12.5 13 11.5 14 14.5 15 15.5 16

201
202
20}
205
206
207
0%
210
2112
1]
102
! 10}
jod
105
101
402
$04
40%

'§1EC10QQY "wsHoqray 3nuQ

NeadTy Lo

SUMMARY STATISTICS FOR ALL PATIENTS WO COMPLETED THE STUDY

H 18 18 18 16 18 18 18 18 18 18 18 18
HEAN 69.0 714 731 15.) L 19.2 g1.1 Bl.5s 851 811 0g .4 30.6
MEDT AN 10.5 12.4 4.2 75.6 7.4 718.6 86.7 8.0 84.7 87.0 88 .4 90 .6

} 5.0

i cv
LOwW
HIGH

SUMMARY STATISTICS EXCLUDING PATIENT 212
N 17 17 17 i? 17 17 17 17 17 17 1? 17

HEAN 10.2 12.5 7401 16.2 8.0 80.0 81.8 84 .2 5.7 87 .9 68.9 9t 1
. HEDTAR 10.6 72.8 4.8 5.7 1.6 10.6 B1.2 8) .0 5.0 7.2 HA . 6 90 1
i R 3 N

| Y

| U

HIGH -

AREAS WERE CALCULATED USING ACTUAL TIMES OFf SAMPLE COLLECTIOH AS GIVEN IH TABLES 2 AND ).
2IHAYSA JHMITSHICE LAG TSSK N,
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Table 6. Percent of Total Area Under the Plasma Concentration-Time Curves (ngeii/mL)
Following Intramuscular Injection of a 22.5 Mg Three Month Lupron Depot
Farmulation in Men (Cont.)

PATIENT = e mme e cmmcsmicaas WEEK----rccmeccesccana
HUMBER 17 18 19 20

201
102
0)
20%
106
07
209
210
2112
101
102
v )o)
: Yot
Jos
401
w2
404
405

SUMMARY STATISTICS FOR ALL PATIFHNTS WO COMPLETED THE STUDY
M HE 1@ 1B 18

HEAN 91.6 96 4 98 .4 100.0

! HEDTAN 91.9 96 4 98.5 100.0

s D.

cv

LowW

HICH

SUMMARY STATISTICS EXCLUDING PATIENT 212
H 17 17 17 17
MEAN 9).49 36.5 98.5 100.0
HMEDTAN 94.2 96.6 96.5 18G6.0
S0
! cv
LOW
: HIGIt

AREAS WERE CALCULATED USING ACTUAL TIMES OF SAMPLE COLLECTION AS GIVEN IN TABLES 2 AND J.
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(No. ) 8-29-95

New commodity #
LUPRON DEPOT?® - 3 Month 22.5 mg
(ieuprolide acetate for depot suspension)

3-MONTH FORMULATION (STATEMENT TO BE PRINTED IN COLOR)

DESCRIFTION

Leuprolide acetate is a synthetic nonapeptide analog of naturally occurring _gonadotrobin
releasing hormone {(GnRH or LH-RH) The analog possesses greater potency than the
natural hormone. The chemical name is 5-Oxo-L-prolyl-L-histidyl-L -tryptophyl-L-seryi-L-
tyrosyl-D-leucyl-L-leucyl-L-arginyl-N-ethyl-L-prolinarrude acetate (salt) with the
following structural formula’

— O H C ™ o+ O - C H o W o o w0 H
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LUPRON DEPOT 225 mg is available in a vial contairung sterile lyophilized
rmucrospheres, which whern mixed with diluent, become a suspension, which is intended as
an intramuscglar injection to be given ONCE EVERY THREE MONTHS.

The single-dose vial of LUPRON DEPOT 22 S mg contains leuprolide acetate (22 S mg),
polylactic acid (198 6 mg), and D-mannitol (38 9 mg) The accompanying ampule of
diluent contains carboxymethvicellulose sodium (10 mg), D-mannitol (100 mg},
polysorbate 80 (2 mg), water for injection, USP. and glacial acetic acid, USP to controi

pH

During the manufacture of LUPRON DEPOT 22 5 mg, acetic acid 15 lost leaving the
peptide.
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CLINICAL PHARMACOLOGY

Leuprolide acetate, an LH-RH agorust, acts as a potent inhubitor of gonadotropin secretion
when given continuousiy and in therapeutic doses Amumal and human studies indicate that
following an initial stimulation, chronic admurustration of leuprolide acetate resuits in
suppression of ovanian and testicular steroidogenesis. This effect is reversible upon
discontinuation of drug therapy Administration of leuprolide acetate has resulted in
inhibition of the growth of certain hormone dependent tumors (prostatic tumors in Nobie
and Dunning male rats and DMBA-induced mammary tumors in female cats) as well as
atrophy of the reproductive organs

In humans, admunistration of leuprolide acetate re>uits in an itial increase in circulating
jevels of luteinizing hormone (LH) and follicle stimulating hormone (FSH), leading to a
transient increase in levels of the gonadal steroids (testosterone and dihvdrotestosterone in
males, and estrone and estradiol in pre-menopausal females) However, continuous
admunistration of leuprolide acetate results in decreased levels of LH and FSH. In males,
testosterone 1s reducea to casirate levels In pre-menopausal females, estrogens are
reduced to post-menopausal levels These decreases occur wathin two to four weeks after
instiation of treatment, and castrate levels of 1estosterone in prostatic cancer patients have
been demonstrated ior penods of up to five years

Leuprolide acetate is not active when given orally

PHARMACOKINETICS
Absorption  Following a single injection of the three month formulation of LUPRON
DEPOT 22 5 mg in patients, mean peak plasma leurrolide concentration of 48 9 ng/mL
was observed at 4 hrurs and then declined to 0 67 ng/mL at 12 weeks Leuprolide
appeared to be released at a constant rate following the onset of steady-state leveis during
the third week after dosing, providing steady plasma concentrations through the 12-week
dosing interval. Detectable levels of leuprolide were present at all measurement points 1
ali patients  The initial burst, followed by the rapid decline to a steady-state level. was
similar to the release pattern seen wath the monthly formulation
Distribution' The mean steadv-state volume of distnbution of leuproiide following
intravenous bolus admunistration to healthy mals volunteers was 27 L. In vitro binding to
human plasma proteins ranged from 43%q to 49%
Metabolism 1n healthy male volunteers. a | mg bolus of leuprohide admirustered
intravenously revealed that the mean svstemuc clearance was 7 6 L/'h, with a termenal
elimunation half-life of approxamatelyv 3 hours based on two compartment rmodel

In rats and dogs, adrrurustration of '*C-labeted leuprolide was shown to be
metabolized to smaller inactive peptides, pentapeptide (Metabolite I}, tripeptide
(Metabolite II and I1I) and dipeptide (Metaboliie V) The<e fragments may be further
catabolized




The major metabolite (M-I) plasma concentrations measured in 3 prostate cancer
patients reached mean maximum concentration 2 to 6 hours after dosing and were
approximateiy 6% of the peak parent drug concentration One week after dosing, mean
plasma M-I concentrations were approxamately 20%% of leuprolide cencentrations
Excretion: Foilowing administration of LUPRON DEPOT 3 75 mg 10 3 pauents, iess than
5% of the dose was recovered as parent and M-I metabolite 1n the unne.

Special Populations The pharmacokinetics of the drug 1n hepatically and renally impaired
patients have not been determined

INDICATIONS AND USAGE

LUPRON DEPOQT 22.5 mg is indicated in the palliative treatment of advanced prostetic
cancer. It offers an alternative treatment of prostatic cancer when orchiectomy or estrogen
administration are either not indicated or unacceptabie to the patient. in clirucal tnals, the
safety and efficacy of LUPRON DEPOT 22 5 mg were simular to that of the onginal daily
subcutaneous injection and the monthly depot formulation.

CONTRAINDICATIONS
A report of an anaphylactic reaction to synthetic GnRH (Factrel) has been reported in the
medical literature '

LUPRON DEPOT is contraindicated in women ..ho are or may become pregnar: while
receiving the drug. When adminustered on day 6 of pregnancy at test dosages of 0. 00024,
0.0024, and 0.024 mg/kg (1/600 to 1/6 the hurnan dose) to 1abbits, the monthly
formulation of LUPRON DEPOT produced a dose-related increase in major ietal
abnormalities. Similar studies in rats failed to demonstrate an increase in fetal
malformations There was increased fetal monality and decreased fetal weights with the
two higher doses of the monthly formulation of LUPRON DEPOT in rabbits and wath the
highest dose in rats The effects on feta] mortality are logical consequences of the
alterations in hormonal leveis brought about by this drug Therefore, the possibility exists
that spontaneous abortion may occur if the drug 15 admunistered dunng pregnancy

WARNINGS

Isolated cases of worsenung of signs and svmptoms dunng the first weeks of treatment
have been reported with LH-RH analogs Worsening of symptoms may contnbute 10
paralysis with ct without fata! comphications For panents at nsk, the physician may
consider tutiating therapy wath daiy LUPRON® (leuprolide acetate) Iniection for the first
two weeks to facilitate wathdrawal of treatment if that 1s cons.dered necessary
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PRECAUTIONS #
Patients with metastatic vert=bral lesions and/or wath unnary tract obstruction should be
closely observed durning the first few weeks of therapy (see WARNINGS section).

Laboratory Tests: Recoonse to LUPRON DEPOT 225 mg should be monutored by
measuring serum levels of testosterone, as well as prostate-specific antigen and prostatic ’
acid phosphatase. In the majonty of patients, testosterone levels increased above baseline
during the first week, declining thereafter to baseline levels or below by the end of the
second week. Castrate levels were reached within two to four weeks and once achievec
were maintained for as long as the patients received their injections.

Drug Interacnions: No pharmacokinetic-based drug-drug interaction studies have been
conducted with LUPRON DEPOT However. hecause leuprolide acetate is a peptide that
is primarily degraded by pepiidase anc not by cytochrome P-450 enzymes as noted in
specific studies, and the drug is only about 46% bound to plasma proteins, drug
interactions would not be expected to occur.

Carcinogenesis, Mutagenesis, Impairment of Fertility: Two-year carcinogenicity
studies were corducted in rats and mice. In rats, a dose-related increase of benugn pituitary
hyperplasia and 5 .aign pituitar adenomas was noted at 24 months when the drug was
administered subcutaneously at high daily doses (0.6 to 4 mg/kg). There was a significant
but not dose-related increase of pancreatic islet-cell adenomas in females and of testicular
intersuitial cell adenomas in males (highest incidence in the low dose group). In mice no
pituitary abnormalities were observed at a dose as high as 60 mg/kg for twao years.
Patients have been treated with leuproiide acetate for up to three years with doses as high
as 10 mg/day and {=r two years with doses as high as 20 mg/day without demonstrable
pituttary abnormalities.

Mutagenicity studies have been performed with leuprolide acetate using bactenal and
mammalian svstems These studies provided no evidence of a mutagenic potential.

Clinical and pharmacologic studies in adults (> 18 years) with leuprolide acetate and
similar analogs have shown reversibilitv of fertility suppression when the drug 1s
discontinued after continuous administration for penods of up to 24 weeks
Pregnancy Caregory X (See CONTRAINDICATIONS section.)

Pediatric Use: See LUPRON DEPOT-PED? (leuprolide acetate for depot suspension)
labeling for the safety and effectivencss of the monthly formulation in children wath central
" precocious pub ‘my



ADVERSE REACTIONS

In the majority of patients testosterone levels increased above baseline during the first
week, declining thereafter to baseline levels or below by the end of the second week of
treatment.

Potential exacerbations of signs and symptoms during the first few weeks of
treatment i1s a concern in patients with vertebral metastases and/or urinary obstruction or
hematurnia which, if aggravated, may lead to neurological problems such as temporary
weakness and/or paresthesia of the lower limbs or worsening of unnary symptoms (see
WARNINGS section).

In two clinical trials of LUPRON DEPOT 22.5 mg, the following adverse
reactions were reported to have a possible or probable relationship to drug as ascribed by
the treating physician in 5% or more of the patients receiving the drug. Often, causality
is difficult to assess in patients with metastatic prostate cancer. Reactions considered
not drug related are excluded.

LUPRON DEPOT

N=G4 (Percent)

Body As A Whole

Asthenia 7 (74%)

General Pain 25 (26.6%)

Headache 6 ( 6.4%)

Inieciinn Site Reaction 13 (13.8%)
Cardiovascular System

Hot flashes/Sweats* 55 (58.5%)
Digestive System

GI ™isorders 15 (16.0%)
Musculoskeletal System

Joint Disorders B (11.7%)
Central/Penpheral Nervous System

Dazziness/Vertigo 6 ( 6.4%%)

Insornnia/Sieep Disorders 8 ( 8.5%)

Neuromuscular Disorders 9 ( 9.6%)
Respiratory System

Respiratory Disorders 6 (6.4%)
Skin and Appendages

Skin Reaction 8 ( & .5%)
Urogenital System

* Testicular Atrophy* 19 (20.2%)
Unnary Disorders 14 (14 9%)

In these same studies, the following adverse reactions were reported in less than 5% of the
patients cn LUPRON DEPOT 22 S mg




Bodv As A Whole - Enlarged abdomen, Fever. Cardiovascular System -
Arthythrua, Bradycardia, Heart failure, Hypertenston, Hypotension. Varicose vein;
Digestive System — Anorexia. Duodenal ulcer, Increased appetite, Thirst/dry mouth;,
Hemic and Lymphatic System — Anemua, Lymphedema, Metabolic and Nurritional
Disorders - Dehydration, Edema; Central Peripheral Nervous System - Anxiety,
Delusions, Depression, Hypesthesia, Libido decreased®, Nervousness, Paresthesia,
Respiratory System - Epistaxis, Pharyngtis, Pleural effusion, Pneumorua: Special Senses -
Abnormal vision, Amblvepia, Drv eyes. Tinnitus, Lrogemiral Svsiem - Gynecomastia,
Impotence®, Pents disorders, Tesus disorders

Laboratory: Abnormalities of certain parameters were observed, but are difficult to assess
in this population. The following were recorded in > 5% of patients: Increased BUN,
Hyperglycemia, Hyperlipiderua (total cholesterol, LDL-cholesterol, tnglvcendes),
Hyperphosphatemia, Abnormal liver funci'on tests, Increased PT, Increased PTT
Additional laboratory abnormalities reported were Decreased platelets, Decreaseg
potassium and Increased WBC.

The following additional adverse reactions have been reported with other
formulations of leuprolide acetate Reactions considered by the treating physician as not
related to drug are excluded.

Body As A Whole - Bodv odor, Infection/inflammation, Injection site abscess;
Cardiovascular System - Angina, Congestive heart failure, ECG changes/ischemia,
Myocardial infarction, Murmur, Palpitatons, Phlebitis/thrombosis, Pulmonary emboii,
Transient ischemic attack/stroke. Digestive System — Appetite changes, Constipation,
Dysphagia, Gastrointestinal bieeding/disturbance, Gingivitis, Hard nodule in throat,
Hepatic dysfunction, Peptic ulcer, Rectal polyps, Endocrine System — Accelerated sexual
maturity, Androgen-like effects, Diabetes, Thyroid eniargement, Hemic and Lymphatic
Svstem - Lymphadenophathy, Metabolic and Nutritional disorders - Growth disorder,
Hypoglycemia, Weight gain/loss, Musculoskeleial System — Ankylosing spondylosis,
Myalgia, Pelvic fibrosis. Central Peripheral Nervous System — Emotional labihity. Libido
t1crease, Lethargy, Memory disorder, Numbness, Peripheral neuropathy, Personality
disorder, Spinal fracture/paralysis, Syncepe/biackouts, Respiratory Sysiem — Cough,
Hemoptysis, Pleural rub, Pulmonary fibrosis, Pulmonary infiltrate, Sinus congestion; Skin
and Appendages — Acne/Seborrhea, Carcinoma of skin/ear, Dermatitis, Dry skin,
Ecchymiosis, Erythema Multiforme, Hair loss/Growth/Disorders, Itching, Pigmentation,
Skin lesions, Skir stnae. Special Senses - Heanng disorders, Ophthalmologic disorders,
Taste disorders;, Urogeniial Sysiem — Bladder spasms, Breast tenderness/pain, Cervix
disorder. Lacta.ion, Penile sweiling, Prostate pain, Testicular pain, Unnary incontinence,
Urinary obstriction, Vaginiis/bleeding/disc’ arge, Miscellaneous - Swelling (temporal
bone)

Laboratory - Hypoproteinemua, Increased creaunine, Increased calciuny, Increased uric
acid
*Physioleric effect of decreased testosterone
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OVERDOSAGE

In rats subcutaneous administration of 250 to 500 times the recommended human dose,
expressed on a per body weight basis, resulted in dyspnea, decreased activity, and local
initation at the injection site. There is no evidence at present that there is a clinical
counterpart of this phenomenon. In early clinical tnals wath daily subcutaneous leupreiide
acetate, doses as high as 20 mg/day for up to two years caused no adverse effects differing
from those observed with the | mg/day dose.

DOSAGE AND ADMINISTRATION
LUPRON DEPOT Must Be Administered Under The Supervision Of A Physician.

The recommended dose of LUPRON DEPOT 22.5 mg to be admunistered is one
injection every three mouiiths Due to different release charactensucs, a fractional dose of
this 3-month depot formulation is not equivalent to the same dose of the monthiy
formulation and should not be given (THIS PARAGRAPH TO BE PRINTED IN
COLOR)

Incorporated in a depot formulation, the lyonhilized microspheres are to be recenstituted
and administered every three months as a single intramuscular injection, in accord with the
foliowing directions.

1. Using a syringe with a 23 gauge needle, withdraw 1.5 mL of diluent from the
ampule, and inject it into the vial (Extra diluent is provided, any remaining should be
discarded.)

2. Shake well to thoroughly disperse particles to obtain a uniform suspension. The
suspension will appear milky

3. Withdraw the entire contents of the vial into the syringe and inject it at the time
of reconstitution. The suspenston settles very quickly following reconstitution: therefore,
it is preferable that LUPRON DEPOT 225 mg be muxed and used immediately Reshake
suspension if settliing occurs

Although the potency of the reconstituted suspension has been shown to be stable for 24
hours, since the product does not contain a preservative, the suspension should be
discarded if not used immediately

As with other drugs admutustered by injection. the injection site should be vaned
penodically

The vial of LUPRON DEPOT .2 ¢ mg and the ampule of diluent may be stored at
room temperature.

-

HOW SUPPLIED

LUPRON DEPOT - 3 Month 22 5 mg (NDC 0300-xxxx-xx) is availabie in a single use
kit. Each kit contains a vial of steriie lvophilized microspheres which 1s leuprolide acetate
incorporated in a biodegradable polvmer of polylactic acid. When mixed with 1.5 mL of
accompanying diluent, LUPRON DEPOT 22 5 mg i1s admirustered as a single IM mjection
EVERY THREE MONTHS

20
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APPROVED DEC
3
NDA 20-517/5-001 %6

TAP Holdings Inc.

Atention: Aruna Dabholkar, M.D.
Regulatory Products Manager

2355 Waukegan Road

Deerfield, IL 60015

Dear Dr. Dabholkar:

Reference is made to your supplemental new drug application dated Apnil 12, 1996, submunted pursuant
to section 503(b) of the Federal Food, Drug, and Cosmetic Act for Lupron Depot (leuprolde acetate for
depot suspension) 3 month, 22.5 mg.

We also refer to 1 our amendment dated May 2!, 1996
This supplemental application provides for a dual chamber syringe as a new container closure syvstem
We have complieted the review of this supplemental applicanon, as amended, and 1t 1s approved

We remind you that you must comply with the requirements for an approved NDA set torth under
21 CFR 314 80 and 314 81

If you have any questions, please contzct Mr Alvis Dunson at 310-X27-3260)

Suxerely vours,

wills 123 94

Moo-Jhong Rhee, Ph DD
Chemustry Team Leader . DNDC ]
@ Divaston of Reproducnive amd rologs
Drug Products THED S804
Office of Now Drug Evaulation I
Center tor Drur Bvaluatieon and Researlh
vC
Orngmal NDA
HED- 350
HED-380: MRhee. ADuason
HED-%0
HED-212
DISTRICT OFFICE
HED- 222 YChw
HED-SRO/CKish: 1] 29 962051 7ap 5|
concurrences MRhee [2 31 96
SUPPLEMENT APPROVAL (548}



ORIG‘NAL NOV 2 6 o0

1. Organization 2. NDA Number
CHEMIST'S REVIEW DMEDP HFD-580 20-517

3. Name amd Address of Appiicant 4, Supplement
TAP Holdings Inc. 5-001 -—
Bannockburn take Office Fiaza 4-12.98
2355 Waukegan Rd

Deerfieid, | 60015

5, Name of Drug 6. Nonproprietary Name
Lupron Depot, 3-month, 22.5mg Leuplonde acetate for depot suspension
1. Supplement Provides For 8. Amendment
A aual chamber synnge as a new .ontainer clasure systern. 5-21-96 {Micro.
Responses)
9. Pharmacological Category 10Q. How Dispensed 11. Related
Gonadorelin agonist Rx 19-73215-009
12. Dosage form 13. Potency
Lyophilized powder to be reconstituted for injection (M) 22.5myg
14. Chemical Name and Structure
5-cxn-L-Pro-L-His-L-Trp-L-Ser-L-Tyr -D-Leu L Leu-L Arg-N-ethyl-L Prolnamide acetate
15, Comments:

This supplement dscribes a new container'closure system which is a

A similar dual chamber syringe {shghtly smaller) was previnusly approved for
NDA 19-732 (5-009). This supplement provides the tollowing intarmation | A
information (vol. 6.1, I} Facihities and aseptic process vabdation ivol 6 21 111 meathods
validation sampleslabels (vol 6 3. Consult far micromolngy was sent on B 28 36 andd
Microbiologist' s raview recommened approrvai from stenity assurancs peant ot vaew FEH
was forwarded on 10:28.96 and returned with “Acceptabie” rating (11 21 Q¢

16, Conclusion and Recommendation
Thes supplement can be approved from the chemustry ot ot sens lssie an appr oy a

latter.

17. Name ﬂgwewnf,',; Signature Date
Moo-Jhong Rhee, Ph D / ! Lov o BRI R TS
Distnbytion Qriginal Jacket Reviewer Drvision File
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Aprit 12, 1996

™

Division of Metabolism and Endocrine Drug Products, HFD-510
Document Control Room 14B-03 -
Center for Drugs Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: Lupron Depot®-3 Month 22.5 mg
{leuprolide acetate for depot suspensicn)

NDA 20-517

Supplemental Application for Prior Approvai

Dear Doctor Sobel:

The sponsor, TAP Holdings Inc., submits this Supplementai Apphcation
under the provisions of Section 50511) ot the Federal Food. Drug and
Cosmetic Act and 21 CFR 314.70 (b} {2) (vi} and (vii}.

This supplement requests tor approval of an additional container closure
system for Lupron Depor®-3 Month 22.5 mg approved under NDA 20-517.

This supplement consists of 3 volumes labeled as Volume 1.3. Volume 1
contains all chemistry, manutacturing and controls information. Yolume 2
contains infarmation on facilites and aseptic process vahdations for review
by CDER’s Sterile Products Group. This volume is labeled as "Sterile
Process Validation Package.” Volume 3 contains the Methods Vahdation
Package. Four coptes of ail three volumes are subnmutted.

Attached is the nformanon required for this supplement.

Sincerely,
; , REVIFWS COMpLETED !
Aruna Dabholkar, M.D. i )
Regulatory Products Manager ) - [ _
t847) 317 4893 l o - i
COJ Tl
AD/pjp = MEJ

Attachrnent
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May 21, 1996

. o
Division of Metabolism and Endocrine Drug Products — ' 4 )
Document Contro! Room 14B-19, HFD-510 . L :‘i%.uli :
Center for Drugs Evaiuation & Research Y R
Food and Drug Administration - o

5600 Fishers Lane
Rockville, MD 20857

RE: Lupron Depot® 3-Month, 22.5 mg {leuprolide acctate for depot suspension}
NDA 20-517 :
S$-001, Amendment No. 001

Dezr Doctor Sobel:

Pursuant to 21 CFR §314.60 (a), the Sponsor, TAP Holdings Inc., submits
this amendment 10 the pending supplemental application 001 with the
enclosed information.

This amendmaent is submitted as requested by Microbiology reviewer
(Dr. Uratani) to clarify the sterile process validation documents and to
respond 1o her questions regarding the validations.

The manufacturing process and the
validatior protocols submitted in this SNDA {001) are the same as the one
submitted in our approved NDA 19-732, $-009 for Lupron Depot 7.5 mg

The NDA 19-732, S-009 may be referred to for these documents.
Please note that the current supplement (01} also contains the fesuits of
the validation studies performed on Lupron Depot 3 Month 22.5 mg, dual
chamber prefilled syringe.

The responses to the reviewer’'s questions about stenhzation valkdation of

the diluent are attached. .
Sincerely, REVIEWS COMPLETED 3 N

' ot e ’ Yoo~
el T |
Aruna Dabhoikar, M.D. SR IR TN LA
Regulatory Products Manager !h" ‘ e J .
17.4 Lo T T LA ¢/ < -
(708) 317-4893 T ‘ <
AD/pip

Attachmaent
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_/C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Hesith Servica

NDA 20-517/5-002 Food and Orug Administration
Rockville MD 20857

) MAY 30 1997

TAP Holdings, Inc.

Arnention: Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs
2355 Waukegan Road

Deerfield. IL 60015-1595

Dear Dr. Dabholkar:

Please refer 1o your new drug application: dared May 30, 1996, received May 31, 1996, submitted
under section 505(b) of the Federal Fooa, Drug. and Cosmetic Act for Lupron Depot (leuprolide
acetate), 4-month, 30 mg. ;

We also refer to your submissions dated July 12 and September 30, 1996; January 9. March 20, April
7. May 8. 9, 27, 29 and 30, 1957.

The User Fee goal date for this application is May 31, 1997.

This new drug application provides for a 4-month dosage form to be used for the palliative treatment of
advanced prostatic cancer.

We have completed the review of this application and have concluded that adequate information has
been presented to demonstrate that the drug is safe and effective for use as recommended in the final
printed labeling submitted on May 30, 1996 (carton and container labels) and May 30, 1997 (physician
and patient package inserts). Accordingly, the application is approved effective on the date of this
letter.

In addition. please submit three copies of the introductory promotional material that you propose o usc
for this product. All proposed materials should be submirted in draft or mock-up form, not final print.
Please submit one copy to this Division and two copies of both the promotion2l matenial and the
package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Adverntising and Communications,
HFD-40

5600 Fishers Lane

Rockwille, Maryland 20857

Please submit one market package of the drug product when it is availabie.



NDA 20-517/5-002
Page 2

We remind you that you must comply with the requirements for an approved NDA set forth under
21 CFR 314,80 and 314.8].

If you have any questions, please contact Alvis Dunson, Consumer Safety Officer, at (301) 827-4260.

Sincerely.

&)76(—, L(.L‘l:vm

Lisa D. Rarick, M.D.

Director

Division of Reproductive and Urologic Drug
Products

Office of Drug Evaluation II

Center for Drug Evaluation and Research



ODRUG STUDIES IN PEDIATRIC PATIENTS .
(To be completed for all NME's recommended ror approval)

NUA 'ﬁ__iﬁL' Q-317/$¢22  Trade (generic) names (bnf%ﬂj ,/' /f'f@.hrﬁ.x/'alr c‘r;ﬁ/c)

Cneck any of the following that apply and explain, as necessary, on the next

page:

d.

2.

—

A proposed ciaim in the draft labeling is girecteu towaro a speciric
pediatric illness. Tne application contains adequate and well-
controlled studies in peaiatric patients to support that claim.

The draft labeling includes pediatric dosing information that is not
baseg on agequate and weli-controiled stuaies in cnilaren. The
application contains a request under 2zl CFR 210.58 or 3l4,126(c) for
walver of the requirement at 21 LFR 201.57(f) for AGHC stuuies in

children. )

a. The application contains data showing that the-course of the
. disease and the effects of the arug-are surfriciently similar
in acults ang cniloren to permit extrapolation or tne ocata
- - from adults to chilaren. The waiver Tequest. shoulo be
Qrantec ano a statement to that erfect is inclugead in the
action letter,

0. The information incluceg in Jhe application goes not
acequately support the waiver request. Tne request should
NOL De granted and a statement to that erfect is inciudea in
the action letter. (CLomplete #3 Or #4 Delow as appropriate.

Peciatric stuaies (e.g., acse-rinding, pnarmacoxinetic, aaverse
Teaction, adequate and well-controlleq for safety ang efricacy) snoulc
De gone after approval. The Orug proauwct has some potential ror use
in chilgren, but there is no reason o expect early widespread
peciatric use (because, ror example, alternative Jrugs are avallable
Or the conaition is uncommon in crilgren).

a. The applicant has committea to going such studies as will pe
required.

(1) Stuoies are ongoing.

(2) Protocols nave been suomitted ang approvedg.

(5, Protocols nave peen submitted z-. are unger
review.

(4) 1If no protocol nas been suomitcea, on tne next
page explain the status ot giscussions.

. If tne sponsor is not willing to ao pediatric stuaies,

attacn copies of FDA'S written request that such studles be

agne ang or the sponsor's written Fesponse to tnaltl request.

Pealatric stucies do not need to be encouragec because the aruy
PToguct nas little potential for use in chilaren. _
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Page ¢ -- Urug Studies in Peaiatric Patients

>. If none of tne anove apply, expiain.

Explain, as necessary, the foregoing items:

s

>/ .
/ ‘ ‘ ) e /j
o £~

Signature or Preparer - Dace

+

ce:r Orig NOA
HD~-- >/0iv Flle
NUA Aztlon Package



NDA 20-517/5-002

Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

Advertising Material

No advertising material has been submitted. -



NDA 20-517/8-002
Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

Federal Register Notices

This application was not the subject of any Federal Register Notices.



NDA 20-517/8-002
Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

Advisory Committee Meeting Minutes

This application was not the subject of an Advisory Committee Meeting.



NDA 20-517/5-002
Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

DSI Audit of Clinical Studies : -

T

No clinical audits were necessary as determined in'the filing meeting held June 25, 1996




NDA 20-517/5-002
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Divisicn Director’'s Memo

This application will be signed off at the Divisior level. No memo is necessary.
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Group Leader Memorandum

NDA: 20-517/5-002
Drug and indication: Lupron Depot® (leuprolide acetate for depot suspension) 4-
month, 30 mg for the patliative treatment of advamted
! prostatic cancer.
Dose: ) one injection of 30 mg every 16 weeks
Applicant: Tap Holdings, Inc.
Submission dated: May 30, 1996
Date of MO review: May 9, 1997

Date of Memorandum: May 7¢, 1997

In this application, the sponsor requests approval for a four month depot foimulation of the
approved drug leuprolide acetate. The primary source of evidence supperting the safety and
efficacy of this product is the results of a single, multi-center, uncontroiled open-label study
conducted in 49 men with advinced prostate cancer. Based on this study's results and
comparisons to historical data, it appears that the safety and efficacy of this formulation are
similar to that of other leuprolide depot formulations approved for palliative treannent of
advanced prostate cancer. I concur with the recommendation of the primary reviewers that
this application is approvabie.

Two recommendations for phase IV studies were made by the Biopharmaceutics and Clinical
reviewers, respectively. In tae Biopharmaceutics review, a phase IV study was suggested to
assess multi-dose leuprolide pbarmacokinetics in the target population. However, following
subsequent internal discussion of this issue, it was agreed that this requirement could be
waived because accumnulation of leuprolide following multiple administration is unlikely to be
clinicatly significant and because the pharmacodynamic effect of multiple-dosing has been
evaluated in the target population. In the Clinicat review, Dr. Golden discusses the clinically
important issue of acute testoscerone “flare” reacti.fis upon treatment initiation and
recommends a study to evaluate the efficacy of concomitant anti-androgen administration in
preventing these reactions. However, because this clinical question involves multiple
sponsors, the Division will not require this study as a phase IV commitment from this sponsor
at this time. The Division should bave further interna! discussion to determine how best to
eucourage development of anti-androgens for this indication.

The majority of substantive labeling issues have been adequately addressed by the sponsor at
the time of this memorandum. Two labeling issues merit comment. = *
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First, it should be uoted that the Indications and Usage section has been revised to omit
the staternent,

. ) This
statement was omitted because: 1) it is vague and subject to interpretation; -2) it is

*outdated since estrogen is po longer the standard of care and GnRH agonists are widely
used; 3) the choice of surgical or medical palliative treatment should be an
individualized decision made by the patient and their health care provider and should be
based on the respective (and quite different) risks and benefits of each treatment; and 4)
practice recommendations that take into account factors such as cost and compliance
should be made by the appropriate professional societies and not by FDA. For
consistency, labels for other leuprolide and goserelin formulations should be similarly
revised.

Second, because leuprolide is used for urologic and gynecologic indicatioas at
considerably different doses, the header of all leuprolide labels shou!d contain a
prominent statement regarding whether the drug is intended for men or for women. A
request or this revision will be made post-approval. T

<7 - 7

4 / A 'Té"éyw
Heidi M. Jolson, M.D., M.P.H.
Deputy Division Director, HFD-580

cc:
NDA20-517/S-002
HFD-580/LRarick/LGolden/HJolson

¢:\h\20517-2.gl
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MEDICAL OFFICER'S ADDENDUM to REVIEW OF NDA SUPPLEMENT (5-002)

NDA # 20-517 (S-002) Submission Date (via e-mail):  5/27/97
Sponsor: TAP Holdings Inc. Receipt Date: 5/27/97
" User Fee Goal Date: 5/31/97

Date Review Completed: - 5/28/97

T

This pending NDA supplement for Leuprolide acetate for depot suspension (Lupron Depot 4 Month
30 mg) was previously reviewed (refer to MOR dated 5/9/97). The sponsor now submits revised draft
labeling (via e-mail only; hard copy not yet received) in response to DRUDP’s labeling comments
conveyed to the sponsor by letier dated 5/23/97.

REVIEWER'S COMMENTS on REVISED DRAFT LABELING

Recommended revisions are briefly described below. Refer 1o handwritten comments on attached
draft labeling for details of suggested revisions.

Description
Text should be added to this section to clearly indicate that this formulaticn is for use
by men only. This revision may be made by post-approval supplement and should
also be implemented, as appropriate
depending on approved indications) for all other

affected Lupron formulauons.

Clinical Pharmacology
Refer 10 handwritten comments for suggested clarifications to paragraph 2 of

Clirucal Studies subsection.

Indications and Usage
The previously deleted second sentence,

, should be restored to this section of the labeling.
This recommendation is based on the following:

(1) All other approved Lupron labeling for prostate cancer contains the above statement, as does
currently approved labeling for Zoladex (goserelin acetate implant) for prostate cancer, based on
previous Advisory Committee recommendation (per today's discussion with L'r Jean Fourcroy,
Medical Officer, DRUDP).

(2) The sponsor has not requested the removal of the above statement and has not submirted any
scientific or clinical justification for its removal. In addition, this reviewer is not aware of any
scientific or clinical documentation that would justify its removal on an efficacy or safery basis.
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(3) Recent medical Eterature (Porter AT et al: Recommendations of the First Michigan Conference on
Prostate Cancer. Urology 1996; 48:519-534) concludes that the primary therapy for symptomauc
metastatic prostate cancer is *androgen deprivation therapy,” with bilateral orchiectomy (surgical
castration) and GnRH agonist therapy (medical castration) considered alternate treatment choices.
Since severe *flare” reactions {observed in 15% of patients in the pivotal clinical trial for Lupron
Depot-+ Month 30 mg) during the first 2-4 weeks of GnRi1 agonist therapy may be life-threaterung
and do not occur after bilateral orchiectomy, this reviewer concurs with the designation of
orchiectomy as the “gold standard” trestment modality for this disease. The restored 2-sentence
indication statement (which implies that GnRH analog therapy is second-line treatment) is consistent

with this observanon.

(4) Proposed expansion of the labeled indicazion from treatment
(by deleting the second sentence above) should be supported by either:

(A) Documentation of an adequate scientific rationale for such change,
based on clinical safety/efficacy data, or -

(B) Recommendation of a specially constituted Advisory Committee
with special expertise in urologic oncology.

Warnings
For consistency with currently approved Zoladex (goserelin acetate implant 3.6 mg, Zeneca
Pharmaceuticals) labeling, the fast sentence should be revised to read:

Precautions

The sponsor should be asked to provide clarification of the actual clinical observation
period for orchiectomized patients in the Clinical Pharmacology study (i.e., 16 or 20 weeks),
and 1o correct the text accordingly, as indicated.

Information for Patients
See artached consult report from Louis Morrs, DDMAC, for numerous comments on the

proposed PP, all of which should be conveyed ta the sponsor.
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In addition, this reviewer has the following cotnments regarding page 7 of the PPL:

(3) The last sentence above the. secti~n should be revised
to read: .
(2) The section enutled should be deleted

for consistency with the physician labeling.

Adverse Reactions
This section has been greatly improved and is now acceptable as proposed.

Dosage and Administration
The following clarification is still needed:

CONCLUSION

The revised draft labeling is significantly improved from previous versions but still needs a few
substantive modifications, as described above.

RECOMMENDED REGULATORY ACTION

The suggested labeling cnanges detailed above and handwritten into the draft document should be
conveyed to the sponsor, including those from DDMAC.

ﬂ%ﬁiﬁ §
Linda J. G6iden, M.D. / “

Medical Officer, HFD-580, DRUDP

Attachments: Lupron Depot 4 Month 30 mg Draft Labeling Revision dated 5/27/97

ce Ornpgina NDA Arch
HFD-580 )
HFD-580/LRarick/H]Jolson/ADunson N
HFD-580/ LGolden (+ attachment)/JFourcroy (+ artachment)
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MEDICAL OFFICER'S REVIEW OF NDA SUPPLEMENT (S-002
NDA # 20-317 (5-002) Original Submission Date: 5/30/96
Sponsor: TAP Holdings Inc. Filing Date: 7/30/96
Date Assigned to M.O.: 8/29/96
User Fee Goal Date: 5/31/97
Date Review Completed: - 5/9797
1. General Information
Generic name: Leuprolide acetate for depot suspension
Proposed trade name: Lupron Depot - 4 Month 30 mg
Chemucal name: Oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-D-leucyl-
L-leucvl-L-arginvl-N-ethvl-L-prolinamide acerare (salt).
Toign gR Qm oM oM oM oW O ;o .
o /‘-c-ru—c;-e—-c—N—CH—C-N—gH—'c-N-fl:H—é-N-gH—c—N-cH-—c-~—gu—c-~———‘—c——&-cv-¢;cn,- 1.26H,CO0H
y Cr:  Ce  CH CH O CH CH
T N-H | o CHy-CH  CHy-CH CHy
R ! Cry CHy CHy o
! N=-H
AN, OH S

N NH; -

4

- ‘ - . .
Pharmacologic Category H  Synthetic nonapeptide agonist analog ot the naturaity occurring,
gonadotropin releasing-hormone (GaRH or LH-RH)

Proposed Indication Palliative treatment of advanced prostate cancer.
Dosa R  Admini .

Depot suspension tor intramuscular (IM) injection @ dose of 30 mg every 16 weeks (every 112 days).

; | i

The 3C-mg depot formulation package consists of a single-dose vial containing lyophilized
mucrospheres of leuprolide (30 mg) incorporated into a biodegradable lactic acid polymer and a 2-mi
ampule of diluent; this dosage is based on 7.5 mg per month {dose for monthly depot) over 4 months.

MDA Dryg Classificayon 38

D {DA’ Leuprolide acetate Injection (Lupron, TAP): NDA #19-010
Leuprolide acetate Depot (Lupron Depor, TAP):
IND NDAs £19-732, 19943, 20-011, 20-263, 20-708

ol

Goserelin acetate (Zoladex, Zeneca): NDA #19.726
Nafarelin acetate (Synarel, Searle): NDA =19-886
Histrelin acetate (Supprelin, Roberts Labs):  NDA #19-836

Fenaged Revens Chemistrv Review dated 4/25/97
Pharmacology Review dated 6/14/96
Chnical Pharmacelogy and Biopharmaceuucs Review dated 2/20/97
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2.0 Table of Contents

3.0 Material Reviewed
4.0 Chemistry/Manufacturing Controls
5.0 Animal Pbarmacology/Toxicology
6.0 Clinical Background
6.1 Relevant human experience
6.2 Important information from related IND's and NDA's
6.3 Foreign expertence
6.4 Human pharmacology, pharmacokinetics, pharmacodynamics
6.5 Other relevant background information
6.6 Directions for Use
7.0 Description of Clinical Data Sources
8.0 Clinical Studies
8.1 Indication
8.1.1 Reviewer's Trial #1: Sponsor's Protocol #M93-013
8.1.1.3 Protocol
8.1.1.3.3 Endpoints
8.1.1.3.4 Statistical analysis plan
8.1.1.4 Resules
8.1.1.4.2 Efficacy Endpoint Outcomes
8.1.1.4.3 Safety Qutcomes
8.1.1.5 Conclusions regarding Efficacy Data
8.1.2 Reviewer's Trial #2: Sponsor's Protocol #M93-012
9.0 Owverview of Efficacy
10.2 Querview of Safety
1.1  Significant/Potentially Significant Events
12.1.1 Deaths
10.1.2 Other Significant/Potentially Significant Events
12.1.3 Overdose Experience
10.2  Other Safety Findings
12.2.1 ADR Incidence Tables
1222 Laboratory Findings, Vital Signs, EKG's
12.2.3 Special Studies
10.2.4 Drug-Demographic Interactions
13.2.5 Drug-Discase Interactions
12.2.6 Drug-Drug Interactions
217 Withdrawal Phenomena/Abuse Potential
12.2 8 Human Reproduction Data
11.0 Labeling Review
12.0 Conclusions
13.2 Recommendations .
REFERENCES
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3.0 Material Reviewed
Volume 8.1 Table of Contents and Application Summary, 5/30/96 -

Yolume 8.6 . Section IV. Human Pharmacokinetics and Pharmacodynamics Section:
Table of Contents, Study Report.of Clinical Pharmacokinetics Study M93-012

Volume 8.7 Section V. Clinical/Statistical Section:
Table of Contents, List of Investigators/IND's,
Study Report of Open-label Clinical Trial M93-013
Volume 8.8 Section V. Clinical/Staustical Section: Individual Pauent Data

Volume 8.9 Integrated Summary of Safety, Integrated Summary of Benefits and Risks,
Post-Marketing Studies, 21 CFR 314.50(d){(5)(ix), (x) & (xi)

Volumes 8.10-8.11 Case Report Form Tabulauons for Study M93-013 .

Volume 8.12 Case Report Forms for Discontinuations due to Adverse Events,
Deaths or Disease Progression for Study M%3-013

Volumes 9.1-9.4 Amendment #2: 4 Month Safety Update Report, 9/30/96

Volumes 11.1-11.2 Amendment #3: Additional Requested Case Report Forms, 1/9/97

Volume T53049 Amendment #5: Initial Response 1o FDA letter dated February 21, 1997,
3720/97

Volume T57618 Amendment #6: Further Response to FDA letter dated February 21, 1997,
4/7/97

4.0 Chemistry/Manufacturing Controls

Please refer 1o the Chemistry Review.

Sponsor states (pg. 2 of appiication cover letter), “the microsphere [TAP-144-MC(3M)] powder used
for Lupron Depot-4 Month 30 mg product is the same as that used for our approved product Lupron
Depot-3 Month 225 mg, with the exception of the additional weight of the powder packaged in 4
vial.” The addiional drug quantity 1s intended “to provide adequate jeuprohide blood levels over

16 weeks.” Sponsor notes that the clinical and pharmacokinetics studies submitted to suppart this
.upplemental application were conducted using the Lupron Depot-4 Month 30 mg product proposed
{for marketng, .

The depot tormulation package contatns 2 single-dose vial containing lyophilized powder andtan
ampule of diluent. [t may be stored at room temperature unul administered. :
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5.0 Animal Pharmacology/Toxicology
Please re'fcr to the Pharmacology Review.
a. Pharmacodynamics
(1) Primary pharmacologic classification and mech'anism of action:

Leuprolide acetate is a synthetic gonadotropin releasing hormone (GnRH) agonist analog
which possesses greater potency than the natural hormone. When given continuously 1n
therapeutic doses, it acts as a potent inhibitor of gonadotropin secretion. Chronic
administration to animals and humans results in an iniual stimulation, then prolonged
suppression of ovarian and testicular sieroidogenesis which is reversible upon discontinuation
of drug treatment. In rats, leuprolide acetate administration results in growth inhibition of
certain hormone dependent tumors (prostatic tumors in Noble and Dunning male rats and
MBBA-induced mammary tumors in female rats) and atrophy of the reproductive organs.

{2} Other Acuons: None known.

(3} Results of human studies (per 12/21/95 MOR of NDA #20-517 for Lupron Depot-3 Month
22.5 mg and its currently approved labeling):

Leuprolide acetate administration to humans results initially in increased circulating levels of
luternizing hormone (LH) and follicle stimulating hormone (FSH), with correspondingly
increased levels of the gonadal steroids, testosterone (T) and dihydrotestosterone (DHT}
mates, and estrone (E,) and estradiol (E,) in pre-menopausal females. Ongoing continuous
administration then results in decreased levels of LH and FSH, with corresponding reductions
in sex steroid levels (T in males, and estrogens in pre-menopausal females) 1o the casirate range
within two to four weeks after treatment inination. In prostate cancer patients, castrate levels
of testosterone have been demonstrated with continuous administration for periods of up to

five vears.
Leuprolide acetate is not acuve when given orally.
b. Pharmacokinetics (per 12/21/95 MOR of NDA #20-517 and currently approved labeling)
(1) Blood level data in humans:

Absarption: Following a single IM injection of the 3-month formulaticn (Lupron Depot
22.5 mg) in patients, the mean peak plasma leuprolide concentration was 48.9 ng/ml at

4 hours. which declined to 0.67 ng/ml at 12 weeks The onset of steady-state levels was
~tseryed during the third week after dosing, when leuprolide appeared to be released at 4
constant rate with steady plasma concentrations through the 12-week dosing wnterval.
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Although the assay employed in the study could not distinguish intact leuprolide from an
inactive major metabolite, leuprolide levels remained detectable at all measurement points in
all patients. The release partern of an initial burst fellowed by rapid decline to 2 ste¥dy-state
level was similar to that seen with the monthly formulation.

Distribution: In healthy male volunteers, the mean steady-state volume of distribution was
27 L and the mean systemic clearance was 7.6 L/hr following a 1 mg intravenous (IV) bolus
dose of leuprolide. The terminal elimination half-life was approximately 3 hours based on a
2.compartment model. In vitro binding to human plasma proteins ranged from Yo.

Metabolism: In 5 prostate cancer patients, the major metabolite (Metabclite-I, a pentapeptide)
reached maximum plasma concentrations 2 to 6 hours after dosing at approximately % of the
peak parent drug concentration. One week after dosing, mean plasma M-I concentrations were
approximately % of mean leuprolide concentrations. [Rats and dogs metabolize administered
14C-labeled leuprolide to smaller inactive peptides, the pentapepuide M-I, tripepudes
(Metabolites 11 and I11) and a dipeptide (Metabolite IV), all of which may be further

catabolized.] L -

(2) Excretion: Following admimistratior. of Lupron Depot 3.75 mg to 3 patients, less than %
of the dose was recovered as parent and M-I metabohite in the unne.

(3) Special Populations: The pharmacokinetics of the drug in hepatically and renally impaired
pattents have not been determined.

¢. Toxicology: Refer to Pharmacology Review.

6.2 Clinical Background
6.1 Relevant human experience

a. Previous similar human studies (Refer to section 6.2 below for informatton regarding approved
GnRH analog drugs other than leuprolide acetate):

Clinical studies of leuprolide acetate treatment of metastatic prostate cancer patients (by daily
subcutaneous and monthly IM depot injections) have shown that serum testosterone (T) 1s
effectively suppressed after two to four weeks of treatment 1o a range similar 1o that observed
in surgically castrate patients. This “medical castration” appears to be medijated by
desensitization of the pituitary to stimulation by nanve GnRH with resulting suppression ol
gonadotrapin release. Gonadal testosterone production is secondarily suppressed, with
corresponding reduction of circulating T to castrate levels. The resultng androgen deprivauion
mav cause both primary and metastauc androgen-dependent tumor proliteration 1o slow,
wtabilize, or regress, with possible reduction in pain related to metastauc skeletal lesions.

fn TADP-sponsored chinical studies of advanced prostate cancer, the sponsor has reported
tavarable objective responses in 72% 1o 86% of Lupron-reated pauents, with most -
improving/stabiizing on Eastern Cooperauive Oncology Group (ECOG) performance status
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The extended release depot formulation containing 22.5 r- 3 of leuprolide (for administration at
12 week intervals) was studied in two pivotal safety and efficacy trials (#M51-583 and
#M91-653), corducted to suppont marketing approval of NDA #20-517. The primiry pivotal
dafery/efficacy irial (M91-583) studied 60 patients with Stage D2 (metastatic) prostate cancer.
The objective of the secondary trial (M91-653) was to demonstrate therapeutic equivalence of
the clinical formulation (of pilot plant manufacture) studied in M91-583 to the formulation
proposed for marketing Study M91-653 enrolled 33 patients with Stage D2 prostate cancer.
Both studies were open-label, uncontrolled, multicenter trials (18 centers, of which two
participated in both trials) of nearly identical design, in which the 22.5 mg depot formulation
wras adsministered as an IM injection every 12 weeks (84 days). The primary efficacy endpoint
was serum T level suppression and maintenance, from baseline to castrate levels (defined as

50 ng/dl or less), as assessed by weekly blood sampling for 24 weeks. Study M91-583 included
an expanded blood sampling schedule for a subgroup of patients, with serum LH and T levels
determined at half-weekly intervals during the last 2 weeks of the first two dosing periods and
immediately following the week 12 depot injection. Clinical response to treatment and
general safery parameters were assessed every 12 weeks. After the initial 24-week phase,
patients were continaed indefinitely on the study, with serum T level monftoring every

12 weeks, until clinical benefit was no longer evid<nt. NDA approval was based primarily on
the first 24 weeks data.

During FDA review of NDA #20-517, a discrepancy was noted in the reported serum T levels
of treated patients. Despite T level determination by the same laboratory

that had assayed serum T concentrations for all prior TAP-sponsored
Lupron trials in advanced-stage prostate cancer patients {i.e., Lupron administered by daily SC
injection and by monthly 7.5 mg IM depot injection), on-treatment T values reported for
studies M91-583 and M91-653 were consistently higher (while still in or near the castrate range)
than those reported from the prior TAP-sponsored Lupron trials. This prompted an
investigation of the discrepant findings, including re-examination of historical and
contemporancous T values of patients still active in the previous studies, and
re-assay/validation of numerous samples by two separate methods' by both

routinely uses either of two purification procedures 1o prepare serum samples tar

T level quaniitation by : methodology. The appropriate purificanon procedure is
determined by the range of T values expected in the samptes o be assaved. Thus, a
procedure s sutficient to quanuits T levels in the normal adult male range of approximately 300 ne°dl or tucher
A purification procedure in which extraction from the serum sample 1s followed by

s utilized 1o enhance assay sensitivity and preasion for T level determinations near the
Casirate range (approvmatels  nu di or tess) The respective lower Timats of testosterone detection tor dwe
are 1o ong dlatter puriticauon by the versus ¥ ngsdl after .purmcalm'n by The




NDA #20-517 (5.002) Page 7
MOR of NDA Efficacy Supplemeni, 5/9/97

The invesugation concluded that the higher-than-expected T levels resulted from

inadvertent use of a ) method for the range
of T levels experted in the M91-583 and M91-653 clinical s..nples, due to 2 commufritation
érror between TAP Pharmaceuticals Inc. and Since T levels near the
castrate range are expected with icdprolide administrauon, use of the more sensitive

15 indicated to improve the accuracy of T level measurements in Lupron-

treated prostate cancer patients. To confirm this explanation, all but 4% of the M91-653
clinical samples were re-assayed using the for punfication and the re-assayed
T results were found to be consistent with prior Lupron study data.

The reanaiysis of studies M91-583 and M91-653, using derived data, showed
that serum T was suppressed to castrate levels within 30 days in 87 of 92 (95%) patients and
within an additional two weeks in three patients. In two patients, however, T levels did not
suppress for 15 and 28 weeks, respectively. Once achieved, suppression was maintained in all
except 1wo patients: one with transient minimai T elevations; the other with serum T above
the casirate range during the first 12-hour period after a subsequent injection (suggesting
re-stimulation of gonadotropin secretion following a 12-week period of desensitization,
referred to by the sponsor as an “acute-on-chronic” response). During the initial 24 weeks of
treatment, the sponsor reported an 85% rate of “no progression™ and normalization of PSA
values ( ng/ml or less) in 63% of the patients.

b. Literature references that are especially appropriate: None submitted.

6.2 Important information from related IND's and NDA's

Lupron Injection (feuprolide acetate 1 mg/0.2 ml for subcutaneous injection) was first approved in
1985 at the dosage of 1.0 mg SC daily for the palliative treatment of advanced prostate cancer. Lupron
Depot (leuprolide acetate for dep ut suspension) - developed to provide prolonged continuous
leuprolide release -- was first approved in 1989 as a 7.5 mg 28-day IM depot formulation, based on
clinical study #M85-097, which demonstrated suppressed gonadal function in 53 evaluable treated
patients with stuge D2 prostauc carcinema. In 1995, based on ~hinical studies #M91-583 and #M91-653
(see section 6 [, above), the 22.5 mg 3-month depot formulation was approved for IM dosing at 84-day
intervals tor palliative treatment of advanced prostate cancer.

The tollowing lormulations of Lupron have received FDDA approval to date tor the indications listed:
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Product NDA # Approval Date Labeled Indication
Lupron’lnjection 1 mg/0.2 ml ‘19-010 4/9/85 Advanced Prostate Cancer
Lupron Depot 7.5 mg/vial  /19-732 1/26/83 Palliative Treatment of
Advanced Prostaie Cancer
Lupron Depot 3.75 mg/vial {20011 10/22/90 Management of Endometriosis
Lupron Depot-PED 120-263 4/16/93 Treatment of Cen:ral
7.5, 11.25, and 15 mg/wvial 1/21/94 Precocious Puberty
Lupron Depot 3.75 mg/vial 1 19-943 3/30/95 Treatment of Anemia .
Secondary to Uterine Fibroids
Lupron Depot-3 Month 120-517 12/22/95 Palliative Treatment of -
22.5 mg/vial Advanced Prostate Cancer
Lupron Depot-3 Month v 20-708 3/7/97 Management of Endometriosis )
11.25 mg/v1al Pre-op Treatment of Anemia

Secondary to Utenrie Fibroids

The approval of NDA #20-517 specified a Phase [V commitment requiring the sponsor to conduct a
postmarketing study to further characterize the possible agomist effect of leuprolide following
re-injections and to compare the response associated with the 1-month (28-day) and
3-month (84-day) depot formulations. On 9/13/96, the sponsor submitted a new pratocol for study
#M56-458 (“Phase IV Study Evaluating the Agonistic Stimulation of Serum Testosterone Following
Re-tnjection with Lupron Depot-3 Month 22.5 mg and Lupron Depot 7.5 mg and Assessment of the
PK/PD Relationship for Lupron Depot-3 Month 22.5 mg”) to satisfy this commitment. Sponsor
stated that the mulucenter, randomized, open-tabel study (M96-458) would be conducted tn 60
advanced stage prostate cancer patients - 30 receiving 4 monthly doses of the 7.5 mg formulauon and
33 recaving 4 quanterly doses of the 3-month formulation - and would be snitiated 3 10 4 weeks

thereaher.

A second approved GnRH analog drug for palliative treatment of advanced prostate cancer s
Goserehn acetate (Zoladex, NDA #19.726, sponsored hy Zeneca). Zoladex was first approved in 1989
as 2 ¥ 6 mg 28 Jdav subcutaneous (SC) implant, based on clinical evidence that the drug reduced mean
serum T levels 1o the castrate range between treatment weeks 4 and 12, and that mean serum T levels
remained suppressed at weeks 4, 8, and 12. In 1996, a 3-month (84-day) 10.8 mg depot formulation
was also approved for treatment of advanced prostate cancer. [n addwion, the 3.6 mg depor
tormulation recerved approval i 1993 for monthly {28-dav) treaument of endometriosis in

prennene ‘P.EL]\J] woemen
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GnRH analog drugs approved for indications other than prostate cancer include:
(1) Nafarelin acetate (Synarel Metered Nasal Spray, sponsored by Syntex, marketed by Searle):
NDA #19-886 approved 1990 for treatment of endometriosis, and -
: NDA # 20-109 approved 1992 for treatment of precocious puberty.

2 Histrelin acerate (Supprelin, sponsored by F.WJohnson/PR1, marketed by Roberts Labs):
NDA #19-836 approved 1991 for treatment of precocious puberty.

Native gonadotropin releasing hormone (GnRH) is also approved in two formulations:
(1) Gonadorelin hydrochlonde (Factrel Injection, marketed by Wyeth Ayerst)
NDA #18-123 approved 1982 for diagnostic use.

(2) Gonadorelin acetate (Lutrepulse Kit, marketed by Ferring Lubs):
NDA #19-687 approved 1989 for diagnostic use.

6.3 Foreign experience -~

On March 20, 1997, the sponsor stated that the Lupron Depot-4 Month 30 mg formulation had never
been marketed nor studied in clinical research in any country other than the L.S.

6.4 Human pharmacology, pharmacokinetics, pharmacodynamics

Refer to Biophartaceutics Review, which notes the following significant 1ssues/ recommendauions:
1) The muluple dose pharmacokinetics (PK) of Lupron Depot-4 Month 30 mg have not been
assessed 1n the target population for drug treatment;

2) The pharmacodynamic (PD) effect of Lupron Depot-4 Month 3C mg (suppression and
maintenance of serum T levels within the castrate range) appears similar to that shown for the
approved Lupron Injecuon, Lupron Depot 7.5 mg, and Lupron Depot-3 Moath 22.5 mg

formulations;

3) As observed with the previously approved Lupron Depot formulations, no PK/PD correlation
could be established for the Lupron Depot-4 Month 30 mg formulauon.

4) The above 1ssues may be addressed by a post-approval requirement for a Phase 1V muluple dose
PR/PD study 1n the target population, including assessment of both leuprolide and

testosternne levels after at least 3 adnutustrations of the 4-month depot {formulavion.

The application references NDA's #19-010 (Lupron [njection 1 mg/0.2 ml) and #19-732 (Lupron

Depot ™5 myg vl tor background intormanion on the chimical pharmacology of leuprolide acetate
The application icludes the report of Study M93.012 2 multicenter, npen-label, chmcal
pharmacorinetios study, conducted in 24 orchiectomezed prostate cancer pauients at S investgational

wtes to evaluate plasma leuprolide levels following a single IM anjection of the Lupron Depot-4 Momh
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30 mg formulation. PK findings from this study were reviewed by Dr. K. Gary Barnetie,
Biopharmaceutics Reviewer, Division of Pharmaceutical Evaluation I, Office of Clinical
Pharmacology and Biopharmaceutics. For safety information pertinent to this study, refecto section
8.1.2, balow.

6.5 Other relevant background information

According to recent statistics published by the American Cancer Society (Parker SL et al, 1996),
prostate cancer is the most common malignancy in US men with an estimated 1996 incidence of
317,100 new cases/year, accounting for 41% of all new invasive malignancies in American men.

Its course 1s unpredictable, ranging from an asymptomatic, indolent condition to a virulent
malignancy with rapid progression to bone metastases and death (Garnick MB, 1993). Its 199
mortahty is estimated at 41,400 American men/year, which accounts for 14% of male cancer deaths,
making 1t the second leading cause of cancer monality (after lung cancer) in American men. American
males face a 11n 5 overall lifetime probabi'. - of developing invasive prostate cancer, with markedly
rising risk associated with increasing age, .specially after age 50. In addition, African Americans are
disproportionately affected by prostate cancer incidence and mornality, with an incidence of 264 per
100,000 African American men compared with 194 per 100,000 Caucasian men (Michigan Cancer
Staustics, 1995). For the year 1992, prostate cancer monality comprised 9.4% of ail cancer . saths
{5485 deaths due to prostate cancer) among African Americans and 6.3% of all cancer deaths

(27,430 deaths due to prostate cancer) among Caucasians. By comparison, the proportion of 1992
cancer mortality due to female breast cancer was 8.3% of cancer deaths among both Caucasian and
African American women (37,797 and 4779 deaths due to breast cancer, respectuvely}). The most
important known risk factors for prostate cancer are age, race, and family history in a first degree
relauve (tather, brother or cousin). Current guidelines for prostate cancer screening (Porter AT et al,
1996} suggest a Digual Rectal Exain (DRE) and Prostate Specific Anugen (PSA) starting at age 40 for
high risk men (1.e., men of any race with a family history of prostate cancer in a first degree relative,
and all African American me:) and at age 50 for all other men with a life expectancy of more than 1?

vears.

Since metastaue prostate cancer semains incurable, the primary goals of treatment are to improve the
quality of remaining life and to increase the ume 1o progression and perhaps survival.  Wuk androgen
deprivation treatment, 70% of men with metastatic disease will experience a symptomatic and often a
chnical regression, but most will relapse within 18 to 24 months. In view of this short life expectancy,
the most Jinically significant endpoint of treatment 1s quality of life, especially regarding issues of
immediate and long-term impotence, urinary symptoms ncluding incontinence, degraded bowe)
function, pain, altered social funcuon, and treatment-associated risks. Unfortunately, standardized
validated and well-accepted measurement instruments for these quality of hie issues are still beiny

developed

Despate the avmlabiliy since 1985 of GaRH agonust treatment (Lupron Inection 1 mg/0.2 ml} {or
"medical castration, ” and the availability since 1988 of combinaton leuprolide/flutamide treatment tor
“total andregen blockade,” orchiectomy has remained the gold standard {or Prostaie cancer treatment
etaiandegen blockade” remains controversial because of lingering questions regarding thye role ot
adrenal androgens in the disease process and the uncertain advantage of concomitant anuandrogen
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treatment. To address these questions, a systematic international meta-analysis was recently
undenaken of the available evidence, using individual pauent data from 5,710 pauents enrolled iri 22 of
the 25 known randomized trials with 2 “maximum androgen blockade” treaument arm {i.e scastration
plus an antiandrogen: flutamide, cyproterone acetate, or nilutamide) versus surgical or medical
castration alone. Crude mortality rates over 2 median follow-up period of 40 months, during which
3283/5710 or 57% of the patients died, were 58% for casteation alone and 56% for “MAB.” Life-table
estimates of the corresponding 5-year survival rates were 22.8% and 26.2%, respectively, indicating a
non-significant survival difference of 3.5% (95% CI 0-7%) in favor of "MAB.” Since no cbvious
sources of bias could account for the results, the authors concluded that the available evidence from
randomized trials did not demonstrate that “MAB” results in longer survival than conventional
castration. {Prostate Cancer Trialists’ Collaborative Group, 1995). A possible explanation for these
negative findings may relate to the late effect of prolonged androgen deprivauion (which causes
prostate adenocarcinoma cells to become apoptotic) to facilitate the inevitable emergence of more
undifferentiated; androgen-independent tumor cells. (Middleman MN et al, 1996). )

Castrate serum levels of testosterone have traditionally been defined as less than 50 ng/dl based on
measurement in prostate cancer patients post-orchiectomy. However, this standaed of surgical
castration was established, prior to the availability of highly sensitive technology, using methods
of lower sensitivity and specificity, including uninary ketosteroid excretion assays (which cross react
with various adrenal androgens). With current assay methods, castrate levels of testosterone are
usually considerably less than 50 ng/dl, as demonstrated by recent data from trials of Lupron and
Zoladex for prostate cancer. Clinical data from the pivotal trials supponing these approvals
demonstrated surgical castration levels generally less than 30 ng/d! and both surgical and medical
castration levels frequently as low as 15 ng/dl (Sharifi R etal, 1990). Variations in testosterone assay
procedures may sl confound the clhinical interpretation of levels near the 50 ng/dl range, however
(see section 6.1, above).

6.6 Directions for Use

Refer to section 1.0, below, for reviewer's comments regarding the Dosage and Administrauon
secuon of the proposed labeling.

7.0 Description of Clinical Data Sources
This NDA supplement contains the reports of two chnical trals:

Study #M93-013 “Safety and Efficacy Study of a Four-Month Depot Formulation of Leuprolide m
Pauents with Stage D2 Prostatic Adenocarcinoma,” an uncontrolled pivotal safety/efficacy
inial in 49 target populauon pauents;

Stidv A9 122 “Pharmacokinetcs of a Four-Month Depot Formulauon of Leuprohide in Prostate

ancer Pattents,” an uncontrolied human pharmacokinencs study designed to measure plasma
leup:olide levels tor 20 weeks following a single IM imecuion of the Lupron Depot-4#Maonth
V2 my tormulation in 14 orchiectomized prostate cancer patients
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8.0 Clinical Studies

8.1  Indication ‘ -

For the palliative treatment of advanced prestauc cancer when orchiectomy or estrogen
administration are either not indicated or unacceptable to the patient.
8.1.1 Reviewer's Trial #1:  Sponsor’s Protocol #M93-013
(Protocol date April 1993; Amendment #1 incorporated January 1994)
8.1.1.1 Objective/Rationale

Obje tive of the study:

To demonstrate the effecriveness - defined as sustained suppression of serum testnsterone
Jevels to the castrate range during the first 32 weeks of treatment — and safety of the 30-mg
formulation injecied once every 16 weeks in advanced stage prostate cancer patients.

Rationale for the study:

Since approximately 80% of prostate cancer patients have androgen-dependent disease,
suppresston of serum testosterone to castrate levels may favorably modify the course  _isease
progression. Clinical studies usisg both the daily SC injection (Lupron Injection 1 mg/0.2 ml)
and the depot IM formulations (Lupron Depot 7.5 mg/vial and Lupron Depot-3 Month 22.5
mg/vial) have demonstrated effective T suppression 10 castrate levels with maintenance during
long-term treatment and potential remission or stabilization of disease, reduced pain, increased
daily activity (performance status), and improved quality of life. The 30-mg depot
formulation, with its 16-week dosing interval, is intended to increase patient acceptance of the
dosing schedule.

8.1.1.2 Design

A Phase III, open-label, uncontrolled, multicenter clinical trial conducted at
17 investigational sies (refer to secuion 8.1.1.4.1, below).

8.1.1.3 Protocol
8.1.1.3.1 Population
a. Demography

40 male patients with Stage D2 (metastatic) prostatic adenocarcinoma were to be
recruited by the principal investuigators

.
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b. Inclusion criteria:

(1) Stage D2 prostate adenocarcinoma, histologically confirmed, i e., bone Metastases,
” lymph node metastases above the aortic bifurcation, or metastases to other sites such as
liver or lung; B

(2)” Two or more clinically measurable or evaluable lesions, including the prostate
(if present), skeletal or visceral metastases and/or lymph node metastases above the
aortic bifurcation;
(3) Prestudy serum T concentration at least ng/d};
(4) ECOG performance status 0, 1, or 2, per the ECOG Performance Scale:

0 = fully active

1 = ambulatory/able to carry out light or sedentary work

2 = ambulatory/capable of self-care/
up and about more than % of waking hours

(5) Recovered from effects of any major surgery;
{6) Signed voluntary informed consent.
c. Exclusion critena:

(1) Absence of an intact hypothalamic-pituitary-gonadal axis
(e.g., prior orchiectomy, hypophysectomy, or adrenalectomy);

(2) Antineoplastic medication within 4 weeks prior to the initial depot injecuion or
during the study (_.g., estrogen, antiestrogen, progestogen, antiandrogen, other steroid
treatment, chemotherapy); [Amendment #1 - incorporated January 1994 - permitted
anuandrogen treatment duning the study after week 32)

(3} Prior GnRH analog treatment;

(4) Current radiation therapy (including implants) to a site of primary. recurrent, or
metastatic disease;

(5) Life expectancy less than 12 months;

(6) Underiving disease that would place the patient in additional jeopardy by
participaung in the study.
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8.1.1.3.2 Procedures

a. Specific formulations used in study: : -
“Abbott-43818": Leuprolide acetate for depot suspension (Lupron Depot4 Month ).
Lyophilized microspheies of leuprolide (30 mg) incorporated into a biodegradable
polylactic acid polymer { mg) with mannitol | mg);
Lot # 79-423-52 used in ~linicaltnal.

Diluent: 2 ml ampule of solution containing carboxymethylcellulose sodium  mg),
mannitol {  mg), polysorbate 80  mg) and water for injection, USP;
Lot #79-424-52 used in clinical tnal.

Just prior 10 injection, the preparation was reconstituted by withdrawing 1.5 ml of the ’
diluent from the ampule and injecting it into the vial containing the lyophulized powder.
After shaking, the resulting suspension was withdrawn into a syringe and injected IM
(usually gluteal) using a 22-gauge needle. Injection sites were to be rotatedand the previous
injection site examined at the ume of the next injection.

b. Type of experimental controls:
Determinations of serum T levels (primary efficacy endpornt) by a central laboratory

Per discussion with Dr. [ean Fourcroy, Urology Medical
Officer, HFD-580, and primary reviewer of GnRH analogs for use in prestate cancer, these

procedures are considered appropriate and adequate as the primary surrogate endpouwnt for the
palliative treatment of advanced stage prostate cancer.

¢. Dosage schedule, duration of use, and route of adruinstration:

Lupron Depot 30 mg by IM injection was to be administered every 16 weeks, or
once every 112 days. Based on previous clinical data, this regymen seems appropniate.

d. Desirable concomuitant medtcauons: None specified.

8.1.1.3.3 Endpoints
Efficacy
a. Primaryv:

Serum testosterone (1) and LH levels were determined at baseline and on post-treatment davs
3 and 7, n the end of weeks 2 through 20, 22, 24, 26, 28, 3C, 32, and every 16 weeks therealter,
and at 4 hours, 8-hours, and 12-hours following the week 16 depot imecuion {1o assess whether
4 sumulatory effect, due to incomplete pruary down-regulatoniwas
present, see section 8. 1.1.4.2, pg 26 below) 1n all subjects. [n a subgroup of patients
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(selected by their voluntary participation in an “expanded blood collection schedule™), LH and
T levels were also determined at weeks 14.5, 15.5, 16.5, 30.5, 31.5, and 32.5. Blood samples
were sent Lo or 2 weekly basts until all patients completed the

first 32 weeks of the study.

-

On-treatment levels of 50 ng/dl or less were considered clinically successful, with individual

patients classified as “responders” or “nonresponders” according to whether their serum T level

reached 50 ng/ml or less (“castrate”) for two consecutive tests within the first 8 weeks after the

first depot injection. “Responders™ were further classified as persistent responders or “escapes”

from successful treatment based on whether their serum T levels exceeded 50 ng/ml on .-
2 consecutive tests (“escape”) after having achieved castrate levels on 2 consecutive tests.

“Nonresponders” and patients with “escape” from T suppress'on were continued on study at

the discretion of the invesugator.

b. Secondary:

(1} Clinical/Tumor Evaluation, by physical examination and tumor lesion evaluation,
consisting of digital rectal examination (DRE), bone scan, and other imaging
procedures, if necessary, to determine “ohjective tumor response”: )

“Complete response” defined as total disappearance of tumor masses and/or
osteoblastic/ osteolytic lesions, normalization of alt pretreatment laboratory
abnormalities (i.e., acid phosphatase elevation, liver function abnormalities)
and/or hepatomegaly, and without significant cancer-related weight loss
(> 10%), symptom worsening, or performance status deterioration;

“Partial response” defined as reduction (> 50%) in cross-sectional area of at least one
tumor mass or in liver size/function (30% or greater improvement}, with
associated non-progression or normalization of all other tumor indicators;

“Objectively stable” defined as no new lesions or significant increase (> 25%) 1n
cross-sectional area of measurable lesions or of hepatomegaly (> 30%);
non-progression or improvement in osteoblastic/osteolytic lesions,
acid phosphatase, liver function; and without significant cancer-related
deterioration in weight (> 10%), symptoms, or performance status;

“Progression” defined as any sigmficant cancer-related deterioration in weight,
symptoms, performance status, appearance of new areas of malignant disease,
or increase in any previously measurable lesion by >25% cross-sectional area

(2) Serum levels of prostate-specific antigen (PSA) (assayed by
prostatc acid phosphatase {PAP), and alkaline phosphatase {hoth assayed

al

(Y FOCOG Derformance status assessment -
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Safety
a. Clinical studies: , -

History and physical examinations,-adverse event/concomitant medication reporung
at baseline and weeks 16 and 32;

b. Laboratory studies:

Routine clinical chemistries, hematology, urinalysis at baseline and weeks 16 and 32; ..

. Indications for removing a patient from the study:

™

Serum T exceeds 50 ng/dl on two consecutive measurements, L.e., “nonresponsé” or
“escape™ as defined above (see Primary Efficacy Endpoint). Dropouts not replaced.

§ 1.1 3.4 Statistical analysis plan

Study results were 1o be summarized at the conclusion of 32 weeks of treatment or withdrawal
of all enrolled subjects. All data were summarized using the Statistical Analysis System (SAS
Institute, Inc.. Version 6.09), with significance defined for any test as a p-value 0.050 or less
(rounded to 3 digits), based on two-tailed tests. For all variables, baseline was deiined as the
final value obtained before the start of study drug administration. On-treatment data were
grouped 1n1o ume 1ntervals (categorized visits) according to the midpoints between scheduled
visits or collection times for each variable. If multiple values were obtained for a hormone
variable during an interval, the maximum value was used in analysis; for non-hermone data,
the value closest to the scheduled collection time was used.

For pivotal efficacy and safety analyses, the analyzed data were selected using cut-off
conventions for the number of days after the second {or last for dropouts) imjection. The
duration of treatment for any injection was defined to be 112 days, and all analyzed data for
any laboratory variable were obrained no later than 112 + 15 = 127 days after the second
injection. For clinical response variables, data obtained up to 112 + 43 = 155 days after the
second injection were used in analysis.

Summary statistics were calculated for the baseline charactenistics of age, race, height, weigha,
1d baseline discase status (time since prostate cancer diagnosis, prior treastments, DRE results,
and performance status). The primary efficacy analysis focused on suppression of serum T
leveis during the (irst 32 weeks of treatment, and estumated the proportion of pauents who
achieved “T suppression” (defined as 50 ng/dl or less for 2 consecutive tests within 8 weeks
Jiter the first depot injection) and the proportion of suppressed pauents who experienced
“escapes” from T suppression (defined as T levels greater than  ng/dl for 2 consecutive tests
atter achieving suppressed T levels). One-sided exact 95% conlfidence bounds were calculated
i these estimates using the binomual distribution. Median duration was not estimated, since
wuppression continued bevond 32 weeks in most pauents. Summary statisues were also




NDA #20-517 (5-002) Page 17
MOR of NDA Efficacy Supplement, 5/9/97

provided for T and LH values at each categorized visit with and without respect to the time of
the second injection; at 4-hours, 8-hours, and 12-hours followtng the week 16 injection; and for
the subgroup participating in the “expanded blood collection schedule™ during weeky 14, 14.5,
15, 15.5, and 16. Linear trends were tested across time by repeated measures analysis of
variance. Paired t-tests were used to analyze mean changes from baseline in T and LH at
weeks 16 and 16.5, at weeks 32 and 32.5, and at times O, 4-hours, 8-hours, and 12-hours
post-dose after the second injection, to evaluate responses (see section
8.1.1.4.2, pg 26 below).

Secondary efficacy analyses included summarization at weeks 16, 32, and “final visit” of the
proportions of patients with graded outcomes on objective tumor response, and changes from
baseline in prostatic DRE findings, PSA, PAP, and performance status.

8.1.1.4 Results
8.1.1.4.1 Populations earolled/analyzed -

During the recruitment period (October 1993 through April 1994), 17 invesugational sites
enrolled a total of 49 men, of whom 45 completed the first 32 = ks of the study and were
considered evaluable for the primary efficacy analysis. Sponsos states, “the enroliment goal of
40 was exceeded because 9 patients were enrolled within 4 days after the 40th patient had been
dosed” (Vol. 8.9, p 011). Although the long term phase of the study is ongoing, the last patient
completed the initial 32 weeks of treatment in December 1994, and, per prior FDA/sponsor
agreement, the efficacy data from only the first 32 weeks of treatment were o be considered
pivotal. While all treated patients were analyzed for safety, only the evaluable population was
initially analyzed for efficacy. In response to a request for intent-to-treat (ITT) analyses as the
basis for all labeling claims (FDA letter 1o sponsor dated 2/21/97), ITT analyses for all efficacy
outcomes were submitted as Amendment #5. At the end of the initial 32-week treatment
period, 43 patients continued into the long-term treatment period.

The partictpating investigators are listed below and on the next page.

Investigator  Institution Locauon # P1s Enrolled
Austenfeld Univ. of Kansas Medical Center Kansas Cuty, KS 2
Chulds Brookwood Urclogy Birmingham, AL 2
Ercale St. Paul-Ramsey Medical Center St. Paul, MN i
Fowler Univ. of Mississippi Med Center Jackson, M5 1
Kandzan West Virginia University Morgantown, WV 1
Knoll Ctr. for Urologic Treatment & Research Nashville, TN 5
Kramolowsky The Virgima Urology Center Richmond, VA 8
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Investigator  Institution Locauon # Pts Enrolled
Krasnow VA Medical Center Washington, DC 1
Lynch | Georgetown University Hospital Washington, DC 2
Ning Western Urological Associates, PC Denver, CO 2
Patterson ~  University of Tennessee Memphis, TN 3
Ross Hattiesburg Cliric Hattiesburg, M$S 1
Sanfilippo Urology Associates Birmingham, AL 4
Sharifi University of Illinois/VA Med. Center Chicago, IL 8
Smith Vanderbilt University Nashville, TN 4
Tuttle Clinic for UrologicWellness Lexington, KY 1
Zinner Doctor's Urology Group Torrance, CA 3
DEMOGRAPHICS: - —

For evaluable patients, the mean age was 70 years (range years), mean height

69 inches (range inches), and mean weight 172 pounds (range ibs).

The racial distribution was 51% Caucasian, 47% Black, and 2% Hispanic. Demographics
were essentially unchanged for the ITT population, with 49% Caucasian (n=24),
49% Black {n=24), and 2% Hispanic (n=1) men enrolled.

Prostate cancer diagnosis occurred at a mean of approximately 7 months (0.6 years) prior to
enrollment, with 31745 (69%) of the evaluable pauents having been diagnosed within

3 months, and 43/45 (96%) within 3 years of study entry. One month or more prior to entry,
16/45 (36%) of the patients had received prostate cancer treatment, which included radiation
therapy (RT) alone (4 patients), prostatic resection (TURP) alone (5 patients), radical
prostatectomy alone (1 patent), ketoconazole alone (1 patient), or combinations of these
treatments (5 patients). Despite prior treatment, all 16 previously treated patzents had
qualifving baseline serum T levels.

DROPOUTS

Patients who completed at least 225 study days and received a1 least 3 injections were
considered to have completed the study. At or prior to week 32, 6 patients terminated from
the study. During the long-term treatment phase, 17 additional patients terminated from the
wudy for a total of 23 patients who dropped out by the data cutoff date for the safety update
(9/7796). Pertinent details regarding these patients are noted below.
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During the First 32 Treatment Weeks:

PL# Anlﬁu!ﬂa::ﬂnm.&mdxﬂnmm‘:.d

70M  Rlack Progressive Disease/Sxs: Increased
lymphadenopathy @ week 16 CT scan;

79M  Caucastan 1 1 Death due to prostate cancer

60M  Caucasian 225 2 Pt request: Refused week 32 injection;
Prefers monthly inj/local MD {/u

80M  Black 195 2 Death due to prostate cancer

68M  Black 153 2 Adverse Event: Increased back pain,

Weight loss CT

70M  Black 183 2 Progressive disease/Symptoms

In summary, the primary reasons for premature termination during the first 32 weeks of
treatment were:
REASON for Dropout Number of Patients
Death from Prostate Cancer 2
Worsening of Disease
Adverse Event
Patient Request
Total

O o s b

During the Long Term Treatment Phase:

U_Ag;&m&mmmdxﬂmmhmnnmmn

81M  Caucasian Death due 10 respiratory failure

77M  Caucasian 648 Death due 10 prostate cancer

72M Caucastan 730 Death due to prostate cancer

77M  Caucasian 62.1 Death due 10 prostate cancer

60M  Black 416 Death due 10 prosta;e cancer

AN Onental 452 Adverse Fvent. Fever, Thmmbcmmptma

Death due (o prostate cancer
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During the Long Term Treatment Phasc (continued from previous page):

m&mmmm&mmmﬂkmnm- -

’ 75M

62M

66M
7IM

6IM

63M

64M

68M
56M
76M

68M

Black

Caucasian

Black
Caucasian

Caucasian

Caucasian

Caucasian

Caucasian
Caucasian
Black

Black

692

446

437

253

712

449

654

605

673

400

Death due 10 acute MI

Worsening of Disease/Symptom:s:

Lymph node mets obstructing iliac vessels
causing thrombosis s/p orchiectomy

Adverse Event: Abnormal liver function tests
Death due to prostate cancer

Worsening of Disease/Symptoms:

Elevated PSA, Right scapular pain, RT,
possible chemo/flutamide Rx

Patient Request: Prefers to follow PSA alone

Worsening of Disease/Symptoms: Bone
marrow involvement requiring chemotherapy

Death due 1o unknown cause
Noncompliance with visit schedule
Adverse Event: Cerebrovascular accident

Death due to prostate cancer

In summary, the primary reasons for premature termination during the long term treatment
phase (1e., by the data cutoff date for the safety update) were-

REASON for Dropout

Death from Prostate Cancer
Worsening of Disease
Death from other cause

Adverse Event
Pauent Request

Non-Compliance with visit schcdu!e

Toual

Number of Patients
6

M o L
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PROTOCOL VIOLATORS:

During the first 32 weeks of the study, all data from 4 patients were excluded from The efficacy
analyses because of protocol violation. A fifth patient (Pt see below) had his efficacy
data excluded for week 32 only because the injection was delayed by more than 14 days.

Patients Excluded from Efficacy Analysis during the First 32 Weeks:

Pu#  Age/Sex/Race # Days in Study # Injections Reason for Exclusion
> from Effi s palysi

Received <
68M  Black 153 2 No qualifying baseline T result
T result (T = 131 ng/dl)
70M  Black 113 2 No qualifying baseline T result
T result (T « 133 ng/dl)
58M  Black 756 7 Insuff evidence of metastatic lesions
7IM  Caucasian 740 7 Insuff evidence of metastatic lesions

In summary, the primary reasons for exclusion of efficacy datr durng the first 32 weeks of
treatment were the following protoco} violations:

REASON for Fxclusion Number of Patients
Insufficient Evidence of Metastatic Lesions 2
No Quahfying Baseline Testosterone Result 2
Total 4

During the long term treatment phase, specific efficacy data were exciuded in additional
paucnts for the reasons indicated below.

Patients Excluded from Efficacy Analysis during the Long Term Phase:

Lre  Rx Days (Weeks) Excluded  Specific Data Excluded Reason for Exclusion

236 (33) and 477 (68) T, LH, PSA, PAP, - Procedures within 28
DRE @ dav 246 only davs after late tnmpection
NTHN T, LH, PSA, PAP - Procedures wahin 28

days after late imjection
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Patients Excluded from Efficacy Analysis during the Long Term Phase
{continued from previous page): :

Pr# RxDays(Weeks) Excluded Specific Data Excluded Reason for Exclusion
469 (67) and 722 (103) T, LH, PSA, PAP Procedures within 28
. days after late injection

138 (48) T, LH, PSA, PAP Anuncoplastic Rx
{(5-FU) for prostate ca

607 (87) T, LH, PSA, PAD Procedures within 28
days after late injection

605 (86) T, LH, PSA, PAD Procedures within 28
days after late injecuion

REVIEWER'’s COMMENT: Although this analytic methodology (“evaluable“analysis) may be
accepted for secondary efficacy analyses, all primary efficacy analyses should be based on the in.ent-
to-treat population (v.e., using all available data). Asnoted above (section 8 1.1.4.1, pg 17) 1r:
response (0 a wnitten request, (FDA letter 10 sponsor dated 2/21/97), the sponsor submutted /' TT
analyses for all efficacy endpoints (Amendment #5 to this application; see section 8.1.1.4.2, below,
for results of these analyses).

CONCURRENT MEDICATIONS:

Concurrent medications were used by 47/49 patients (96%) during the first 32 weeks of
treatment, and by all patients (100%) during the long term treatment phase. The most
common categories of concomitant medications are listed below (adapted from Sponsor’s

Statistical Table 11 and Appendix B.10, NDA vol. 9.1):

Drug Class Patients = 49
n (percent)

Total Pattents with Any Usage 49 (100%)
Analgesics/ Antipyreucs/

Antrinflammatory apgents 7 ( 76%)
Opiate zgoiists 26 { 53%)
Anutussives 22 { 45%)
Anv-Gout agents 21 { 41%)
Anucoagulants : 19 { 39%)
Oral Minerals/Electrolytes 6 { 33%)
Anxiolyues/Sedauves/Hypnotucs 14 { 29%)
Histamine H-1 Receptor Antagonmists 13 {( 27%)
Antaads/ Adsorbents 12 { 25%)
Dhiuretics 12 { 25%) -~
Hormones and Syatheuc Substitutes 12 ( 25%)
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Drug Class {continued from previous page) Patients = 49
’ f

Adrenal Corticosieroids 11
’ Histamine H-2 Receptor ARLagonists 11
Sympzthomimctic agents - 1
Uninary anti-infecuves : 11
Antibiotics 10
Antiemetics 10
galine Laxatives 10

(pen:cm)

(22%)
{ 22%)
( 22%)
(22%)
(21%)
(21%)
( 21%)

protocol Amendment #1 {effecuive Jjanuary 1994) pcnnitted antiandrogen treaument ¢

sdded to the regimen after the fiest 32 wecks of study drug
investigator- During the long term phase of the study, the

treatment Were dentified as such by the sponsct:

treatment at the discretion of the
following 11 pauients receive

flutamide. All efficacy da obtained in these patients Sfter the imnation of flutarmde

—

Week 49
Week 81
Week 40
Week 100
Week 59
Week 81
Week 35
Week 79
Week %0
Week 80
Week £5

COMP’..I:\NCE WwiTH DRUG REGIMEN:

Although the study requiced 3 112-day dosing interval, then

ranged from
delaved by Y or more days (median 3.5 days, Tange

umber of days berween mecuon®
days (median 112 days). In § patients, the week 1607 32 injecnion was
days). Inthese patients, the T levels

yust prior 10 Jelayed dosing Were 2t within the castrate range (including anY values exchuded

from the etiicacy analysis), as were the T levels next measul

Pie Age/Sex Day of First
Lajsstion 4

RN | 11} {on ume)
oot 1 117 (4 davs)
Y t 116 13 davs)
SN 1 117 davs
39N 1 V63 davs)

Day of 2nd Injection

ed Gf perfnrmed)‘

Day of 3rd Injection

"
a6 (21 days)
332 (3 davel
225 {or umel
- Aok ‘L‘.nn-}"-:
226 (on me)
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8.1.1.4.2 Efficacy endpoint outcomes
PRIMARY EFFICACY OUTCOME: SERUM TESTOSTERONE LEVELS -

Rounded 10 3 significant figures, the mean Baseline serum T levels were 411 ng/dl with a range
of ng/dl for all enrolled patients (Statistical Table 13, NDA vol. 9.1). Following the
initial depot injection, evaluable T levels increased on day 4 to a mean of 660 ng/di, then
declined to 401, 104, and 28.9 ng/dl at weeks I, 2, and 3, respectively, and remained within the
castrate range (50 ng/dl or less) with mean levels below 15 ng/dl at all subsequent time points.
Testosterone suppression (defined as T values of  ng/dl or less for 2 consecutive tesis within
8 weeks after the first depot injection) was achieved by 39/45 or 87% of the evaluable patients
(84% of the intent-to-treat population) by week 3, by 43/45 or 96% (94% by ITT) by week 4,
and by all patients (including those whose data were excluded from efficacy analysis pey
Appendix B.11, NDA vol. 9.2) by week 6, yielding a one-sided lower 95% corfidence bound of
94% for the proportion of patients achieving suppression. The median time to onset of
castrate levels for all patients during the initial 32 week treatment period was 22 days, with a
range of 9 10 43 days. -

Once achieved, suppression was maintatned throughout the instial 32 week treatment period in
all except two (Pts ) of the 49 enrolled patients. In both cases, the T elevations
(“escape™ from testosterone suppression - defined as serum T levels above  ng/dl on

2 consecutive tests after levels of  ng/dl or lower had been achieved on 2 consecutive tests -
or transient T elevation above the castrate range) occurred during the first week following the
second depot injection and thus are more appropriately classified as “acute-on-chronic”
responses (see pg. 26, below).

Since T suppression continued beyond 16 weeks in most patients, median duration of long
term efficacy was not estimated. However, the adequacy of the 4-month dosing interval was
explored by measuring T levels at half-weekly intervals during the last weeks of the first and
second dosing periods {(weeks 14, 145, 15, 15.5, 16, and weeks 30, 30.5, 31, 31.5, 32,
respectively) 1n a subgroup of 11 pauents (Pt

. In this subgroup, no significant linear trend was observed over
time 10 the means for exther serum T (rangs ng/d) during weeks 14 10 16;
range ng/ dl durrag weeks 30 10 32) or LH (range mlU/ml during
weeks 14 1o 16; range mIU/ml during weeks 30 1o 32) for either dosing interval.

During the long-term treatment phase of the study, two patients (Ps )
experienced “escapes” from testosterone suppression on T level assessments just prior to the
week 48 injecion. Their cases are summanized below.

Patient
This 67-vear-old Black man was diagnosed with adenocaraioma ot the
prostare, Gleason grade 9 with capsular and periprostauc fat invasion, by
needle bropsy 3 weeks prior to studv enrollment. Dunng prestudy evaluatien,
the prostate was enlarged (45 x 4.0 cm by DRE), extensivemetastatic disease”™
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Patent

of skull, spine, ribs, sacrum, iliac bones, ischium, and trochanteric femurs was
present on bone scan, and chest x:ray revealed a moderate left pleural effusion.
Past medical history was significant for longstanding asthma and arthritis, with
chronic medications of Primatene mist and acetaminophen PRN, and a history
of ethanol abuse. Baseline serum T level of 258 np/dl rose to 405 ng/dl 4 days
after the initial Lupron Depot injection. . T levels then dropped 10 45, 26, and
61 ng/dl at post-dose weeks 1, 2, and 3, respectively, and remained at castrate
levels (range ng/dl) through the week 32.5 evaluation. At week 16,
the clinical tumor response was objectively stable, with performance status “17
(restricted strenuous activity but ambulatory and able to carry out light work
or pursue a sedentary occupation). At week 32, the clinical tumor response
was objectively stable, with performance status “0” (fully active without
restriction). The sole reported adverse event was mild, intermittent hot flushes
of onset prior to the second injection. At week 48 (trearment day 338, or ’
112 days after the week 32 injection), his T level was found to be 433 ng/dl
(414 ng/ml on repeat determinauion) with LH 12.0 mIU/ml prior to the
fourth Lupron Depot injection. Concomitant flutamide treaiment was
initiated 10 weeks thereafter with T levels subsequently ranging ng/dl
from samples drawn on treatment days 366 (week 52), 50 (week 64), 534 (week 76),
646 (week 92), and 758 (week 108). As of 10/96, he continued in the study
with concom'tant flutamide and no further adverse events reported nearly

2.5 years after original diagnosis.

Ths 68-year-old Black man was diagnosed with moderately-differentiated
adenocarcinoma of the prostate, Gleason grade 7, on transrectal prostate
biopsy 2 weeks prior to study enroliment. During prestudy evaluation, the
prostate was enlarged (40 grams by DRE) and bone scan revealed muhiple
asymmetric foci of abnormal uptake consistent with metastatic disease. Past
medical historv was significant for constipation without clear etiology, nailbed
fungal infections, a small left tesucle, and no chronic medirations. Baseline
serum T level of 337 ng/dl rose to 881 ng/dl 4 days after the initial Lupron
Depot injection T levels then dropped to 236, 64, and 48 ng/dl at post-dose
weeks 1, 2, and 3, respectivcly‘ and remaned at castrate levels (range

ng/dl) through the 32nd week. At week 16, the clinical tumor responses was
inconclusive; by week 32, progressive disease was evident on bone scan with
performance status “0" (fully active without restriction). Concumitant
treatment with Colace was begun at week 32 for persistent consupauon.
At week 40 he was hospitalized tor paralyvuc tleus, due to metastatic prostate
cancer to the colon (per colon biopsy), and started on Percocet for pain.
At week 48 (treatment day 338, or 112 days after the week 32 injection),
paralvtic tleus persisted and his T level was found to be 86 0p/dl prior to the
tourth Lupran Depot injection. He died of prostate cancer less than 3 months
thereatter, nearly 14 months after iutial duagnosis
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SERUM LH LEVELS:

On initia} post-injection day 4, 2 mean increase over baseline values was observed, Tollowed by

* 2 decline to below pretreatment levels by week 1, and a further decline to the lower end of the
normal range (3-10 mIU/ml) by week 3, where it remained through week 32. These results
were essentially unchanged for the intent-to-treat- population.

“ACUTE-ON-CHRONIC" RESPONSE:

Sumulation of the hypothalamic-pituitary-gonadal axis, with consequent increase in serum LH
and T over pretreatment levels, characterisucaliy oconrs during the iniual weeks of ireatment
with GnRH analogs and may be associated with transient exacerbauions of symptoms., As
described above, this pattern of an early “spike” in LH and T levels was observed on day 4
after the initial depot injection of the 30-mg formulauon.

To explore whether this stimulatory pattern recurred after subsequent depot imjections of the
30-mg formulanion response: acute leuprolide-induced stimulation of
gonadotropin secretion in the setting of chronic leuprolide-induced gonadotropin suppression,
indicating persistent pituitary gonadotropin reserve and stimulating secondary testosterone
secretion, with potential flare of disease activity), LH and T levels were determined at 4-hours,
8-hours, and 12-hours after the week-16 injection, and in a subgroup of patients also at 3-5 days
after the depot injections at weeks 16 and 32 (i.e., at weeks 16.5 and 32.5, respectively). In
comparing these values with the mean values obtained just prior to the week-16 and week-32
depot injections, no clinically significant differences were found. Although the mean rise in
LH levels 3-5 days after the week-32 injection was statistically significant {p=0.007), the
measured values rose from 4.7 (+/-0.7 SD) mIU/ml to 5.2 (+/- 1.1 SD) miU/ml, a change well
within the normal range. The increases in mean LH following the week-16 injection were also
statistcally significant {p <0.001 at 4-hours, p <0.01 at 8-hours, p <0.05 at 12-hours) while the
specific values consistently remained within the normal range. Since the highest individual
L.H value on this day was 8.3 mlU/ml, a level notably below the original baseline mean of

135 mlU/ml, these statisticasy significant changes were not considered chinically significant.

The changes 1n mean T observed at 4-hours, §-hours, and 12-hours after the week 16 depot
injection were not statistically or clinically significant except in the two patients who
experienced “escape” from prior pituitary suppression, with detectably increased tesiosierone
secretion. Therr cases are summarized on the following pages.. When re-analyzed for the
intent-to-treat population, these LH and T results were essentially unchanged,
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Pt

Pauent

This 75-year-old Black man was diagnosed with moderate to poorly-
differentiated adenocarcinoma of the prostate during TURP for BPH 5.5 years
prior to study enroliment. He received external beam irradiation to the
prostate and pelvis 6 months theredfter. During prestudy evaluation, the
prostate was enlarged (3 x 2.5 cm by DRE) and bone scan showed focal uptake
in"the left scapula and mid-thoracic spine suspicious for metastatic lesions. Past
medical history was significant for acute myocardial infarction (MI) 8 years
prior, bradycardia, hypercholesterolemia, eczema, bilateral hearing loss,
degenerative arthritis, and lumbar laminectomy 18 years prior to enrollment.
Chronic medications included Nitrodur and Ibuprofen only. Baseline serum
T level of 562 ng/dl rose 1o 821 ng/dl 4 days after the initial Lupron Depot
injection. T levels then fell to 428, 90, and 14 ng/dl at post-dose weeks 1, 2,
and 3, respectively; rose 1o 66 and 73 ng/dl at weeks 4 and 5, respectively; then
fell to castrate levels at week 6 (range ng/dl), where they remained
through week 16. After the second Lupron Depot injection, T levels of 25, 50,
74, 87, and 55 ng/d] were reported, respectively, at post-injection tzmes
4-hours, 8-hours, 12-hours, and study weeks 16.5 and 17. By week 18, the

T level was again within the castrate range, where 1t rerrained through

week 32, ranging ng/dl. The patient reported no associated
symptoms, and his clinical tumor response was “objectively stable™ with
performance status “0” (fully active without restriction) at 16 and 32 weeks.
Adverse events during the study included hot flushes after the first month and
mild neutropenia (WBC 2900) around week 16. He participated in the
long-term phase of the study and received the last study injection
approximately i1 weeks before his death, due to acute MI, nearly 14 months
after iniual study entry.

This 59-year-old Black man was diagnosed with moderate- to poorly-differentiated
adenocarcinoma of the prostate, Gleason grade 4 + 5 = 9, on prostate needle
biopsv 10 weeks prior to studv enrollment. During prestudy evaluation, the
prostate was enlarged (4.5 x 4 cm by DRE) with a normal bone scan MRI of
the pelvis confirmed the enlarged prostate with possible infiltrauon into the
central portion of the seminal vesicles and posterior bladder wall; a 1 cm nght
inguinal node and a small, <1 cm para-aortic node were not considered
evidence of lymph node metastasis. Past medical history was significant for
diabetes mellitus with reunopathy, hypertension, peritoneal dialvsis-
dependent chronic renal failure, anemia, hypercholesterolemia, and Gl
bleeding due to Mallory-Weiss syndrome following protracted vomuung,
Chrontc medications included Procardia XL, hydralazine, cimeudine,
sumethicone, metaclopramide, and nephrovitamins. Baseline serum T level of
414 ng/dl rose 1o 742 ng/dl 4 days afier the imual L ron Depot injecuon.
T Yevels then tell to 211, 86, 71, and 33 ng/dl at post-dose weeks 2, 3. 4, and 5,
respectively, (week 1sample missed), and remaned at casteate levels frange =~
ng/dl) through the 16th week. After the second Lupron Depotinjecuon,
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T levels remained at 22, 37, and 35 ng/d|, respectively, at post-injecion umes
4-hours, 8-hours, and 12-hours, but rose to 65 ng/dl at the week 17
determination (week 16.5 not assessed). By week 18, the T level was again —

’ within the castrate range (26 ng/dl), where it remained through week 32,
ranging 5.1 10 20 ng/dl. The patiem reported no associated symptoms, and his
clinical tumor response was “objectively stable” with performance status “0”
(fully active without restriction) at 16 weeks. By week 32, the clinical tumor
response was “partial response” with prostate size returning toward normal on
DRE and MRU, stable bone scan (except focally increased uptake due to a
healing rib fracture sustained in a motor vehicle accident), and performance
status “0.” Reported adverse events included an episode of GI bleeding
attributed to preexisting gastritis, intermittent hot flushes after the third
month, injection site pain lasung one day following the week 16 dose, and
elbow and rib pain due to MVA injuries sustained around week 24 of the
study. After week 32, he participated in the long-term phase of the study,
reporting additional adverse events of unilateral eye redness (mild) and
esophagitis (treated with omeprazole). Three years after prostate cancer
diagnosis, he remained an active study participant although his data were
excluded from the sponsor’s evaluable efficacy analyses due to insufficient
evidence of metastatic disease.

SECONDARY EFFICACY OUTCOMES:
Objecuve Tumor Response:

The 45 pauents evaluable for this endpoint were included in the sponsor’s initial analysis, with
patients who prematurely terminated due to disease progression or death (due to prostate
cancer) being assigned a rating of “progression” for the next (missing) evaluation. At week 16,
4/39 or 10% of the patients had a rating of “progression” {an unfavorable response} and

90% (86% by intent-to-treat analysis) had a “favorable response” defined as either stable disease
or complete or partial response (i.e., “no progression”). At week 32, 9/44 or 20% of the
patients had a rating of “progression™ and 80% (77% by ITT analysis} had a “favorable
response.” The overall “best response™ achieved during treatment was “favorable”

(i.e., no progression) in 41/45 or 91% of evaluable patients (43/49 or 88% of ITT patients).

Local Prostate Involvement {assessed by DRE):

All patients evaluated at week 16 or week 32 showed either no progression or improvement
prostate status {a “favorable™ outcome). Ne patient showed 25% or greater worsening of local
disease, including the 4 patients at week 16 and the 9 patients at week 32 whose objective
tumor response raung was “progression.” These results were essenually unchanged for the
intent to-treat population
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Prostate-Specific Antigen (PSA) and Prostatic Acid Phosphatase (PAP):

PSA normalized to 3.9 ng/ml or less at weeks 16 and/or 32 in 23/42 or 55% of thePatients
Wwith an elevated pre-treatment value and at least one measurement during treatment {25/47 or
53% by ITT analysis). By this reviewer's count, 15/48 or 31% of patients with elevated pre-
treatment values achieved on-treatment PSA levels of 1 ng/ml or less (see Appendix E.10.E,
NDA vol. 8.8, pp. 215-227).

Changes in PAP were generally similar to those for PSA, with PAP levels decreasing, but not
typically to within the normal range, in 86% of ITT patients with elevated pre-treatment
values.

Performance Status (ECOG}:

“Favorable” ratings, defined as “without worsening”, were experienced by 36/44 or 82% of the
patients evaluated at week 16, by 36/42 or 86% of the pauents evaluated at week 32, and by
38/44 or 86% of the patients evaluated at the “final visit.” These results were essentially
unchanged for the intent-to-treat population.

HISTORICAL COMPARISONS

In response 10 a request for ITT analyses as the basis for comparauve labeling claims (FDA
letter to sponsor dated 2/21/97), the sponsor submitted summaries of the ITT efficacy and
safety results of three previous pivotal NDA studies compared with the ITT results of the
current pivotal trial for Lupron Depot 4-Month, 30 mg (Amendment #6, 4/7/97):

F lati : - votal Trial L Si
Lupron Depot 7.5 mg M85.097 56
[ upron Depot 3-Month 22.5 mg M91.583

M91-633 33
Lupron Depot 4-Month 30 mg M93.013 49

All submitted historical comparison data are from the initial 24 treatment weeks of studies
M83-C97 (5 dosing intervals) and M91-583/M91-653 (2 dosing intervals). corresponding to the
treatment intervals submatted as pivotal clinical data for the respecuive NDA approvals. The
pauent population for all four clinical trials were Stage D2 prostate cancer patients wath
prestudy serum testosterone levels of 150 ng/dl or greater; efficacy endpoints for the wnals
were servm T and LH levels and chinical response 1o treatment as assessed by bone scan, dignal
rectal exam, and performance status. Based on these parallel ITT anaivses. the following
resyits were r{'pur‘ied'
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Serum Testosterone Levels showed characteristic increases over pre-treatment levels on day 4,
followed by declines 1o the casirate range by week 3 in all studies, with median time to onset
of castrate levels being 22 days in all 4 studies. Sponsor states that the 94% rate of T
suppression within 30 days in study M93-013 is comparable 10 the rates previously reported for
this time-frame with the 1-month (91%) and 3-month (92-97%) Lupron Depot formulations
(see antached Table 1: Serum Testosterone, and Table 2: Summary of Testosterone

Suppression, NDA Amendment #6, 4/7/97, pr.. 2-5).

During the 24/32 week treatment periods, 3 patients expenienced “escapes” from suppression
{defined as 2 consecutive T values outside the castrate range) without reported
symptomatology ~ 2 patients on the 3-month depot formulation and one patient on the
1-month depot formulation — for an overall “escape” incidence of 2-3% (see attached Table 3:
Summary of “Escape” Incidence, NDA Amendment #6, pg. 6). Also, one pattent on the
3.month formulation and one patient on the 4-month depot formulation experienced
*acute-on-chronic” responses (defined as 2 consecutive T values outside the castrate range
foliowing a re-injection). These data do not include patients who experienced single T value
increases and those who experienced “escapes” during the long term treatrment phases of these
ongoing studies, however (see attached Table 4: Mean (+/- std. dev) Hormone Levels
Immediately Prior 10 Re-injection and 2-5 Days Post-Injection, and attached Table 5: Mean -
Hormone Levels Immediately Prior to Re-injection and 4, 8 and 12 Hours

Post-Injection, NDA Amendment #6, pp. §-9).

Generally good compliance with the required dosing intervals of 28, 84, or 112 days was
reported in the 4 studies, with a total of 33/195 patients having doses delayed by 3 or more
days (total of 37 delayed injections). In these 33 patients, only two delayed doses (2 and 3
weeks late dosing with the 1-month depot ) resulted in documented “escapes” from T
suppression (see attached Table 6: Summary of Injection Delays, NDA Amendment #6, pg. 6).

Serum LH response patterns were similar in all 4 studies, with an iniual increase in the mean
on day 4 over pre-treatment levels followed by a progressive decline to below pre-treatment
jevels by week 2 and to the lower normal range by week 3, where it remained through week
24/12. No historical comparative data were submitted for the statistically significant
“scute-on-chronic” response demonstrated in study M93-G13 following the week 32 injection
(see attached Table 4, NDA Amendment #6, pg. 8}.

Objective Tumor Response ratings showed similar proportions of patiens with a “favorable”
response (i.e., no progression) across the 4 studies, with a range of o “favorable”
responses at weck 12/16 and 77-84% “favorable” responses ar week 16/32. The range for the
proportion of patients having an “untavorable” (progressive disease) rating across studies was
14-22% at week 12/16 and 16-23% at week 24/32. The range of patients receiving a
“favorable” rating as thetr “best response” was 83% with the 1-month formulation,

£3-87% with the 3-month fermulation, and 88% with the 4-month formulavion (see attached
Table ™ Summarv of “Best™ Objecuve Response Rates, NDA Amendment #6. pg. i)

-

—
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Local Prostate Involvement (by DRE) was stable or improved in 95-100% of patients across
the 4 studies during the 24/32 week treatment phases (see attached Table 8: Status of Prostaric
Involvement at “Final Visit,” NDA Amendment #6, pe- 11). : -

Prostate-Specific Antigen (PSA) levels were not determined for the 1-month formulation,
but were determined for the 3-month and 4-month formulations. While both mean and
median PSA levels declined from baseline to the “final visit™ with both formulations, only the
median PSA levels declined to within the normal range, which the sponsor attributes to several
“outher” values in each study (see attached Table 9: Changes in PSA, NDA Amendment #6,
pg. 12). The proportion of patients with elevated pre-treatment PSA values whose PSA levels
normalized on treatment ranged from % with the 4-month formulation to % with the
3-month formulation (see attached Table 10: Proportic n of Patients with Normalized PSA,

NDA Amendment #6, pg. 13).

Prostatic Acid Phosphatase (PAP) level changes were generally similar to those for PSA, with
67%, 52%-61%, and 51% of patients with elevated pre-treatment levels normalizing on
treatment, respectively, with the 1-month, 3-month, and 4-month formulations (see attached
Table 11: Proportion of Patients with Normalized PAP, NDA Amendment #6, pg. 14).

Performance Status ratings across the 4 studies were reportedly “favorable” (i.e., not
worsened) in at least 74% of the patients by the “final visit” (.., end of the 24/32 week
treatment phase) for all formulauions studied (see attached Table 12: Changes in Performance
Status at the “Final Visit,” NDA Amendment #6, pg. 16).

Based on the above analyses, the sponsor concludes that each of the depot formulations was
shown cftective in suppressing serum testosterone to, and maintaining it at, castrate levels over
the intended dosing intervals, and that the overall clinical response to treatment was favorable
for all parameters and consistent for the three formulations.

8.1.1.4.3 Safety outcomes

Data from all patients who received leuprolide in study M93.013 were included in the safety
analysis, which assessed changes in vital signs and clinical laboratory variables from baseline 1o
each visit using paired t-tests. Also, the sponsor states that specific values of potenuial clinical
significance were identified using criteria recommended by the FDA.

Treatment exposure in study M93-013 consisted of 1 total of 49 pauents who received at least
one dose of the 30 mg leuprolide depot formulauon, 43 (88%) of whom completed the iniual
32 weeks ot treatment and continued on the long-term phase of the study. Of the ¢ patients
who prematurely terminated during the initial 32 week treatment period, S received two
wjections and one pauent received a single injection. -
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Vital Signs, Body Weight, and Physical Exanunauons:

No clinically or staustically significant changes from baseline values were observedm blood
pressure or pulse rate, except for a clinically significant drop in BP for one patient on the day
he expired due to metastatic prostate cancet. Mean body weight significantly increased from
baseline by 3.1 lbs. (p=0.004) at week 16, by 6.3 Ibs. (p <0.001) at week 32, and by 5.5 Ibs.
(p<0.001) at the “final visit.” The sponsor anributes these weight gains 1o “chinical
improvement” during the study, noting the consistency of these findings with those from the
1-month and 3-month depot NDA swdies. Testicular atrophy was a clinically significant
finding on the physical examinations of 5 patients, and is consistent with the known activity
of leuprolide acetate to suppress gonadotropin stimulation of testicular germ cell tissue.

Clinical Laboratory Determinauions:

Increased or decreased hemoglobin or clinical chemustry laborarory values were observed in
several patients after receiving the 30-mg leuprolide acetate depot formulation. Few of these
changes were considered clinically significant, most being attributed by the-investigators to the
underlying prostate cancer, to the age and clinical status of the individual study subject, or to
non-fasting blood specimen collection. On cross-tabulations of serial lab values over time,
slight trends were noted for the hemogram parameters and white blood cell counts to decrease
to below the normal range, and for prothrombin time, glucose, alkaline phosphatase, lipids,
and phosphorus levels to rise 1o above the normal range. These trends were not considered
clinically significant.

After week 32, study visits did not include any remviied safety laboratory samples; PSA, PAP.
and alkaline phosphatase levels (i.e., efficacy parameters) were the only laboratory
determinations consistently performed during the long-term treatment phase of the study.
Other laboratory tests were only obtained on an “as needed” basis as determined clinicaily by

individual invesuigators.
Adverse events:

Ol the 49 enrolled patients, 39 (80%} reported at least one adverse event during the first

32 weeks of study participation, and 48 (98%) reported at least one adverse event during the
entire study duration. Based on this reviewer’s analysis of sponsor’s Staustical Table 2,
Amendment #5, the most frequent event was hot {lushes, reported by 24 (49%) of the pauents.
Adverse events reported by 10% or more patients {rounded to 2 significamt figures), regardless
of investigator attribution to studv drug, included back pain (31%), asthema (27%),

arthralgia {23%). pain (21%), bone pain (16%), constipation (16%), flu syndrome (14%),
headache (12%), fever {12%), anesmia (12%), hypertension (10%), dyspepsia {10%),

dehvdration {10%), edemna (10%), and peripheral edema (10%). Adverse events reported tn
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5-10% of the patients (rounded to one significant figure) included myalgia (8%), arthrit:s (8%j,
nausea {(8%), diarrhea (8%), chest pain (8%), abdominal pain (8%), injection site pain of

up to 5 days duration (6%), pelvic pain (6%), anorexia (6%}, Gl hemorrhage (6%), =
hyperzlycemia {6%), and pathological fracture (6%).

Aicertainment of Sympiomatic “Flare™ and “Acute-on-Chronic” Reactions:

The sponsor performed an analysis of adverse events occurring within the first 2 weeks
of treatment, excluding those considered “not related” to treatment, to ascertain
whether the agonist phase of treatment precipitated exacerbated symptoms.

In this analysis, hot flushes was the most frequently reported adverse event (14%),
followed by back pain (8%, including 2 pauients with severe pain: Pt whose
severe back and leg pain on treatment day 14 required increased oral narcotic dosage,
and Pt whose severe pain and severe arthralgia on treatment day 1 required oral
narcotic initiation) and arthralgia (6%).

As requested (FDA letter to sponsor dated 2/21/97), the sponsor also conducted an
analysis of adverse events occurring within the first 4 weeks of trearment, both
including and excluding those considered “not related” to trearment, to ascentain the
adverse event incidence (and possible “flare” reactions) during the agonis. phase of
leuprolide treatment. Regardless of investigator auribution to study drug, 29 pauents
(59%) reported an adverse event during this ime period, 8 ( 16%) of which were
reporied by the investigator to be severe. The most frequently reported adverse events
during this period were hot flushes (20%), back pain (8%), arthralgia (8%), and
constipation (6%). The severe reactions tncluded Pt and It noted above.
Although the other severe adverse events duning the first 4 weeks of treatment were
considered by the investigator to be “not related to study drug,” these chnical
impressions could not be confirmed due to the absence of control groups in the study
for comparison.

During the iritial 32-week treatment phase, this reviewer's analysis of sponsor’s
Appendix E.12 (NDA vol 8.8, pp. 301-349) identified a total of 20 severe events
reported by 14 patients. Those marked below with an asterisk (*) occurred within

4 weeks following the first depot injection (8 patiznts with possible severe
symptomatic “flare” reactions due to the agonist phase of treatment). Those marked
below with a pound sign (#) occurred within 4 weeks following a subsequent depot
injection (8 patients with possible severe symptomatic “acute-on-chronic” responses

due to agonist responses (o renjections).
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Severe Adverse Events Reported during the Study (Initial 32 week Treatment Period and

Long Term Treatment Phase):

&

A_gc
Sex

81M

72M

o0M
54M1
RS |

65M

“6A8

-

Rx Day Days Since Reported Event/Action Taken or Treatment Given
of Onset Last Injection

704
740
898

161
320
403
417
551

14
138
325
423
540
720

377

224

15

278
303
458

I::iJ b
A
wn o

at Onset

30
66
112

48
95
65
79
108

I3

25
100
86

91

47

47

111

14

52
77
120

24
43

49

106

Respiratory failure, sepsis/Q,, antibiotics, fluids
Respiratory failure, urosepsis/O,, anubiotics
Respiratory failure, urosepsis/Nursing home admusston

Exacerbation of pre-existing sinus problem/Seldane
Laryngitis/Cough medication

Loss of vision right eye/Surgery for blocked carotid
Exacerbation of emphysema/Medication

Low back pain/Rest e

Shortness of breath/Resolved without treatment
Hoarseness/Tylenol

Headache/Medications

Confusion/Cranial shunt for hydrocephalus
Shortness of breath/Medication

Generalized weakness/No treatment

Acute brain syndrome/RT, dexamethasone,
Premature D/C study drug

GI bleed/Hospitalized
Pancreautis/Hospitahized

Increased back, leg pain/Narcouc analgesic
(“Possible flare reacuon™ per PI)

Anemia/4 units RBC transfusion
Anemia/3 units RBC transfusion
Coma, DIC/Hospitalized, transfusions

Inguinal hermia/Surgical repair
Cholecysuus/Cholecystectomy

Acute MI/Expired -
Low back pun/RT

Generalized intractable bone pain/Expired
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Severe Adverse Events Reported during the Study (Initial 32 week Treatment Period and

Long Term Treatment Phase) (continued from previous page):

Pr# Age
Sex

78M

74M

66M

60M

30M

71M

72M

71M

61M

“8M

68M

H4M

')S,\I

—

Rx Day Days Since Reported Event/Action Taken or Treatment Given
of Onset Last Injection

at Onset : .
482 33 Acute cholecystitis/Cholecystectomy
6 5 {Moderately worsened bone pain/Narcotic analgesic,
“Probable flare response” per Pl]
16 15 Anemia, dehydration/Hospitalized, transfusion, fluids
226 113 Abnormal liver function tests/Premature

Termination of study drug treatment

4 3 Urinary retention/ TURP
16 15 3rd nerve palsy, ptosis/RT to large sella turcica mass
178 65 Hyperglycemia, hypoxia, seizures, pneumonia/

Insulin, antibiotics, anticonvulsant

113 112 Abnormal liver function tests/No treatment
116 3 Chest pain/MI ruled out
22 21 Worsening urinary retention x 1 week/TURP
252 27 Intermittent hip, leg pain/RT to lumbar spine
424 87 Gl bleed/Hospitalized, transfusion
226 1 Increased shoulder pain/RT

{(“Definnely related” 10 study drug, per Pl)
266 41 Shoriness of breath/Antibiotics for pneumonia
680 3 Shingles/Medication
13 18 Exacerbation of back pain, wt. loss/

Premature D/C study drug, Medicauon

62 61 Dittwulty uninating/ Urethral dilatation
64 63 Lower back pain/Darvocet

149 7 Low back, hip pain/RT
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Severe Adverse Events Reported during the Study (Initial 32 week Treatment Period and
Long Term Treatment Phase) (continued from previous page): _

‘Pr# Age RxDay DaysSince Reported Event/Action Taken or Treatment Given
Sex of Onset Last Injection

56M 2
52

76M 493
565

at Onset

1 Low back, hip pain/Narcotic analgesic
("Definitely related” to study drug, per PI)
51 Shoulder fracture/Sphint, pain medications

51 Acute brain syndrome/Hospitalized
4 CVA, seizures, GI bleed/Premature D/C sludy drug,
Anticonvulsant, cimetidine

Premature Terminattons due to Adverse Events:

During the initial 32 weeks of the study, 3 patients dropped out due to -
adverse events or death {see sponsor’s Statistical Table 1, Amendment #5):

Pt
Pt
Pt

Died at week 15 due 1o prostate cancer.

Died at week 28 due 1o prostate cancer.

Dropped out on day 153 duc to increased bone pain
and weight loss.

During the long term treatment phase, 13 additional pattents dropped out due to
adverse events or death (see sponsor’s Stausuical Table 1, Amendment #5):

Pt
Pt
Pt
i
*
Pt
"t
i1
Pt
Pt
™M
Pt
It

Died at week 128 due to respiratory failure.

Died at week 92 due to prostate cancer.

Died at week 133 due 1o fall down flight of stairs.
Died at week 88 due to prostate cancer.

Died a1 week 59 due 1o prostate cancer.

Died at week 64 due to prostate cancer

Died at week 59 due 1o acute ML

Dropped out at week 63 due to abnormal hiver funcuion tests
Died at week 62 due to prostate cancer.

Died at week 115 due to prostate cancer.

Died at week 93 due to unknown cause.

Mhed at week 96 due to CVA,

[ied at week 37 due o prostate carfcer.
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Conclusions regarding Safety Data:

Sponsor concludes that the observed changes in safety parameters were consistent with the
known safety profile of leuprolide, with reparted adverse events commonly associated with
metastatic prostate cancer and its chronic treatment with GnRH analog therapy. Sponsor
notes that the statistically significant changes in laboratory parameters were mostly small and
clinically insignificant, and that no apparent increase was observed in discase-related
symptomatology during the agonist phase of treatment. Based on these findings, sponsor
concludes that the 30-mg leuprolide depot formulation administered on a 16-week dosing
schedule 1s safe.

REVIEWER'S COMMENTS. This reviewer concurs with the sponsor’s assessment while also
noung the frequent occurrence (16% or 8/49 patients in study M93-013) of severe adverse
events within 4 weeks following the first injection, of which 6 were clear prostate cancer
exacerbations and 3 required surgical or radiation therapy intervention (sce pp 34-36 above for
specific patient data). Given that most prostate tumors are androgen-depéndent, a causal
relauionship is likely between the increased androgen levels and the clinically significant
adverse events reported in these patients; thus, these events likely represent severely
symptomatic “flare” reactions due to the agonist phase of Lupron treatment. Given thus
apparently high “flare” rate, the safety of Lupron during the first month of treatment appears
questionable to this reviewer.

Drugs predictably associated with severe, clinically significant adverse reactions in over 15% of
treated patients may be considered unsafe, at least during the ume interval associated with the
highest nsk. For Lupron Depot-4 Month 30 mg, the first month of treatment thus appears
unsafe for a significant proportion of treated patients. However, higher than usual nisk may be
considered acceptable for a drug that provides documented benefit to patients with an
incurable disease, especially 1f safer treatment alternatives are not available. In this case, while
“medical castration” therapy provides documented palliative benefit for Stage D2 prostate
cancer patients, surgical orchiectomy provides equivalent benefit with no associated risk of
and:ogen “flare™ reactions. Surgical orchiectormy has other risks, however, including those
inherent w any surgical procedure, and remains unacceptable to some panients. For these
patients, concomitant androgen receptor blockade (with androgen receptor inhibiting agents)
might improve Lupron's safery profile during the first 1-2 months of treatment by reducing or
prevenung androgen-induced “flare” reactions, provided the antiandrogen drug comnbutes
minunal additive toxicity. While clinical data specifically addressing this question have not
been submutted 1n this apphcation and do not aopear to be available to date, the development
1 such data ould etacidate this question and sigmificantly improve tuture labehng
recommendations for this and other related products.
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8.1.1.5 Conclusions regarding Efficacy Data

Sponsor’s Evaluation: Based on the above data, the sponsor concludes:

1. The 30-mg Lupron Depot formulation “was found to be effective in suppressing serum testosterone
to, and maintaining it at, the castrate level over the intended 16-week dosing interval®

(NDA vol. 8.9, pg. 020);

2. The pattern of suppression was similar to that observed with the monthly 7.5 mg depot
and the 3-month 22.5 mg depot formulations;

3. The clinicai response 10 treaiment was comparable to that seen with the monthly and 3-month
depot formulations; and .

4. There does not appear 10 be a clinically significant increase in LH or T levels following re-injections
that would indicate an sumulation. '_
REVIEWER'S COMMENTS:
Although the pivotal trial (M93-013) was uncontrolled, the patient population studied was comparable
in age, sex, sample size, severity and duration of disease, and concomitant medication use to those
studied in previous Phase 111 trials of other depot leuprolide acetate formulations for this indication
(M85-097, M91.583, M91-653). Because of the comparability of pauent populations and clinical
endpoints assessed, crude historical comparisons may be made of this study’s findings with those of
previously conducted Phase III studies supporting prior Lupron Depot approvals (1-month and
3.month formulations) for prostate cancer. It should be noted, however, that no concurrently
controlled chrical data have been submitted to date which would support directly comparauve safety
or efficacy claims in labeling or advertising of the various available leuprolide acetate formulations.

It 1s notable that nearly half the patients in the current clinical studies (M93-013 and M93.012) were
African Amencan, while African Amencan men comprised less than 30% of previous prostate cancer
chinical tnal populations. Since prostate cancer may be a more aggressive disease -1 Blacks than in
Caucasians, this demography provides some assurance that androgen deprivatton with Lupron Depot
mav provide comparabie safety and efficacy to prostate cancer pauents of both caces. Nevertheless.
the 1o1al number of African American patients studied to date in Lupron Depot chimical tnals remains

very small

In view ot the above considerations and the 12-vear worldwide marketng history of this drug for
prostate cancer the documentation and analysis of results appear sufficient 1o yustify the sponsor’s
conclusions despite the significant limitations of the submutted pivotal tnal. The poor prognosis
assoctated with Stage D2 prostate cancer and the palliative efficacy of “medical castration” make at
ethically ura coptable to require the use of placebo control groups in climcal trials While active-
controlled thals or trals of “add-on” therapy could ethically be utihized, these designs require large
ample sizes o veldvansoeally agnificant results, a burden that could only be ustihied for climcal
developrmen: o “breakthrough™ treaument . Since Lupron Depot-4 month 33 mg iy a minog varant
ot an appres od tormulation m cinical use tor over a decade, such burdensGme requirements are not
needed to assure the fety and efficacy of the drug All that 1s needed s adequate demonstraton that
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the 4:month dosage form retains the documented safety/efficacy profile of the shorter-acting
formulations over the prolonged new dosing interval, and this has been demonstrated by the
submitged clinical data. Thus, the submitted documentation is considered sufficient to justify approval.

While no intent:to-treat (ITT) analyses were initially conducted, the results of the requested ITT
analyses (Amendments #5 and #6) generally confirmed the findings reported for evaluable patients.
This reviewer d<agrees with the sponsor’s summary statistics regarding “escapes” from suppression,
however (and  h the associated labeling text based on these analyses, see section 11.0, below) because
all anal; ses submutted 10 date fail to mention 3 of the 4 patients in study #M93-013 who experienced
on-treatment serum T elevations above the castrate range. Also, despite the small sample size,
staustical evidence of a small LH effect was found during the first 2 weeks
following re-tnjections. While these small post-re-injection LH increments are of uncertain clinical
sigmficance, 1t 1s noteworthy but unexplained that 16% of patients reported severe adverse events
during the first 4 weeks following re-injections in the absence of detectable increases in post-re-
injecuion T levels (other than the 2 cases described in section 8.1.1.4.2, above).

8.1.2 Reviewer's Trial #2:  Sponsor's Protocol #M93-012

This multicenter, open-label, clinical pharmacokinetics (PK) study was conducted in 24
orchiectomized prostate cancer patients at 5 investigational sites to evaluate plasma leuprolide levels
following a single IM injection of the Lupron Depot-4 Month 30 mg formulation. Serial plasma
leuprohide levels were determined by prior to dosing and at serial ime points post-injection for 20
weeks.  Physical examinations and routine hematology, clinical chemustry, and urinalysis assessments
were performed prestudy and at weeks 12 and 20. Because all study participants had undergone piior
surgical castration. no LH or T levels were determined and no efficacy endpoints were evaluated. Of
24 enrolled subjects. 50% were African American and 50% Caucasiar.. Two terminated prematurely
from the study (Pt due to non-compliance with visit schedule after 96 days; Pt due to patient
request after 37 davs), and 6 had numerous blood samples lost 1n shipment, leaving only 16 {67%)
patients evaluable for the pharmacokinetics analysis. Refer to Biopharmaceutics Review (2/20/97) for
review and analves of PK findings from this study.

Satets data trom Study M93.012 included changes in laboratory parameters similar 1o those observed
w study MY3-013, 1e, shght trends for the hematologic parameters to decrease below the normal range
and tor reuculocyte count, prothrombin ume, blood glucose, lipids, and phosphorus levels to rise
annve the normal range  These trends were not considered clintcally significant. Mean body weight
deczeased (p=0.046; by 5.5 Ibs during the study, with 6 patients losing more than 5% of their baseline
hodv weight - No panent died during the study. The most frequent adverse event was mild injection
ste punobup te 9 davs durauon in 9/24 patents (38%),. Other frequent ad verse events included
e b7 el edema (17%) acadental tnjury (13%), hot flushes, dizziness, hematuria, pain, nocturia,
and uninary retention, each reported 1 2/24 or 8% of enrolled panttents. Severe adverse events of onset
during Dupron treatment included spinal cord compression (not attributable to the agouist phace of
treatment in the one reported case because the patient was orchiectomized™prios to studv enrollment)
anbntestinal ohsruction (hoth events oveurred 1in Patient canerma requining blood transfusion
i cand bladder carcimoma with gross hematuria (Pt who tater dropped out). These walets
dataappea generaiy consstent with the known satety profie ot leuprol@e and suggest that the
tormulaion was reasonably well wolecated by the pauents studied
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9.0 Overview of Efficacy

Findings are submitted from an ongoing open-label, uncontrolled 8-month study of Luprof

Depot-4 Month 30 mg, in which 49 patients with Stage D2 prostate cancer received IM Lupron Depot
injections at 112-day intervals with serial monitoring of serum LH and T, physical examinations, and
ancillary studies as needed to document metastatic disease and performance status. The supplemental
application includes findings from a long term treatment phase beginning at the conclusion of the
32-week treatment period, during which 43/49 enrolled patients continued 1o receive Lupron Depot
injections at 112-day intervals with LH, T, PSA, PAP, and alkaline phosphatase monitoring prior to
each dose, and physical exams and ancillary safety/efficacy studies as clinically indicated.

Reported findings include an initial stimulation phase, with increased serum T levels an average of 50%
over baseline values, followed by suppression of mean serum T concentrations to the castrate range
ng/dl or less) by week 3 of treatment and maintenance within the castrate range throughout the
32 week treatment period. In an evaluable analysis of 45/49 enrolled subjects, testosterone
suppression was achieved by 96% of enrolled patients by week 4, the median onset of castrate T levels
was by 22 days, and all patients’ serum T levels were suppressed to the castrate rafige by 43 days. Inan
[TT analysis, T suppression was achieved by 84% and 94% of the 49 patients at weeks 3 and 4,
respectively, and by all pauents by day 43, yielding a cne-sided lower 95% confidence bound of 94%
for the proportion of suppressed patients.

Once achieved, suppression was maintained in all except 4 patients. Two patients (4%) experienced
“escapes” from suppression associated with “acute-on chronic” effects (with either transient or
sustained T Jevels above the castrate range) following the week 16 injection, with T levels returning to
the castrate range at week 18 in both. In one case, elevated T levels were detected by 12-hours post-
dose, with a T level of 87 ng/dl at 72-hours and persistent elevation 1-week post-dose. In the second
case, serum T rose to 65 ng/dl at 1-week post-dose (72-hour post-dose sample not drawn), then
returned to the castrate range (26 ng/dl) by 2 weeks post-dose. Since the study defined an “escape” as

2 consecutive elevated T values, this transient, minimal T elevation was not considered zn “estape” and

L

neither pauent reported symptoms in temporal association with these T elevations.

Two other patients experienced late “escapes” from suppression during the long term treatment phase.
Stnce the studv dewgn only provided for single pre-dose T measurements at 16-week intervals, only
one of these patents strictly met the protocol definition for “escape” (two consecutive T values greater
than 50 ng/dl following suppression). In this case. a repeat determination confirmed the high serum T
concentration, and the patient subsequently received concomitant flutamide with unexplained return
of serum T to the castrate range thereafter. The second patient had only a single documented T level
above the castrate range and died of prostate cancer shontly thereafter.

The overall chinical response to treatment for the evaluable population, as assessed by changes :n local
prostate status, distant metastases, PSA/PAP levels, and performance status, was reportedlv
“tavorable” (1 ¢ no progression) in 86% of pauents at week 16 and in 77% at week 32, with a “hest
chinical response” ratng of "no progression” (defined as complete, partual, or stable response) achieved
hv 887 ot panents (91% by evaluable analysis) at <ome ume point during the first 32 weeks of the
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study. This appeared generally comparable 1o the reported 83% and 87% “best response” ratings ol
“no progression” in the 3-month depot NDA studies (M91-583 and M91-653), and the 83% reported
“no progression” rating in the monthly depot NDA study (M85-097). OnITT analysis, PSA
normalized at weeks 16 and/or 32 in 54% of the patients with elevated pre-treatment levels and at least
one measurement duning treatment. *

Although no statistical comparisons of these results were submitted, the sponsor claims that the
4-month depot formulation has comparable efficacy to the currently approved Lupron depot
fcrmulations for this indication, based on non-statistical historical comparisons (results of ITT
reanalyses of previously submitted efficacy findings). This claim ts not adequately supported by the
NDA submissions, since a formally historically controlled trial should include staustical analyses
directly comparing current and historical outcomes on key efficacy endpoints, using intent-to-treat
analvses of study findings.

10.0 Overview of Safety

In response to DRUDP’s request for an integrated safery summary that includes all existing safety data
for all patients treated with the 4-month formulation to date (FDA letter 1o sponsor dated 2/21/97),
the sponsor submitted an updated safety summary of Studies #M93-012 and M93-013 {Amendment #5),
based on a database cut-off date of 3/7/96. According to this summary, all human exposure to the

39 mg depot formulation worldwide through 9/7/96 is accounted for by the total of 49
non-orchiectomized and 24 orchiectomized prostate cancer patients who received

Lupron Depot-4 Month 30 mg in the NDA studies for durations ranging from 20 weeks to 3 years.

121 Significant/Potentially Significant Events

During study M93-G13, 2 cases of acute urinary retention requiring surgical resection and a case of
third nerve palsy requiring radiatior therapy to a large sella turcica mass were reported within the first
month tollowing treatment initiation. Also, one case of spinal cord compression was reported during
study M93-012; this event was unlikely attributable to study drug, however, because the affected
patient was orchiectomized prior to study enrollment.

12.1.1 Deaths

During the wnitial 32 week treatment period of study M93-013, 2 pauents died of prostate cancer.
During the long term treatment phase, 7 additional patients died of prostate cancer and 4 died of other
¢aues (respiratory fadure, acute MU, fall down tlight of stairs, and unknown cause), for a totat of

13 deaths among 49 enrolled patients by the database cutoff date tor the safety analysis (9/7/96)

No patients died during the 20-week treatment penod of study M93-012.
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10.1.2 Gther Significant/Potentially Significant £vents

During study M93-013, 16 of 49 enrolled patients dropped out due to adverse events or death up to the
data cutoff date. Of these, 2 patients who died from prostate cancer also had adverse events (brain
metastases; fever and thrombocytopenia) which caused them to prematurely terminate from the study.
Three other patients dropped out due to adverse events during the long term treatment phase due to
CVA, liver function test abnormalities, and increased back and bone pain with weight loss.

Severe adverse events were reported in 16/49 enrolled patients during the initial 32 week treatment
period, 8 of which occurred within 4 weeks following the initial injection. During the long term
treatment period, severe adverse events were reported in 14/43 enrolled subjects, 8 of which occurred
within 4 weeks following a subsequent injection. In summary, 49 severe adverse events occurred by
the data cutoff date 1n 26 of the 49 enrolled patients. .

10.1.3 Overdose Experience No pertinent information submitted.

10.2  Other Safety Findings None reported.
10.2.1 ADR Incidence Tables

Ot 49 pattents in study M93-013, 80% experienced at least one adverse event during the firs: 32 weeks
ot study parucipation and 98% reported one or more ADR's overall. Of the 24 orchiectomized
pauents in study M93.012, 80% experienced one or more adverse events during the 20 week study.
The most frequent event overall was hot flushes, reported by 50% of intact patients and 8% of
orchiectomized patients (for an average of 36% overall). Other adverse events reported in 5% or more
enrolled pattents 1n esther M93-012 or M93-013 were summarized only for those considered by
investigators to have possible, probable, definite, or unknown relationship to study drug, as follows:
arthralgia (4-6%), asthenia (C-12%), back pain (0-14%), dyspnea (0-6%), edema (4-13%), headache
(4-6%), injection site pain (6-38%)}, pain (0-8%), pelvic pain {0-6%), paresthesia {0-8%), and rash (0-6%).
{See attached Table 12: Adverse events occurring at > = 3% incidence level in either M93-012 and
M93.C13, NDA Amendment #5 pg. 73).

This reviewer idenuihied 4 total of 20 severe events reported by 14 patients (28%) during the intuai
32-week wreatment phase, and a total of 49 sev.re events reported by 26 pauents (52%) by the database
cutnff date. Of these, 16% of patients reported severe events of onset within 4 weeks following the
{ist depot injection and an additional 16% reported severe events of onset within 4 weeks following a

subsequent depot injection.

[ the sponsisr’s analyas of adverse events during the first 2 weeks of treatment in study M93-013
{excluding those “not relaced” to treatment), the most frequently reported adverse event was hot
flushes (149}, followed by hack pain (8%, half of which were ~evere) and arthralgia (6%).




NDA #20-517 (S-002) Page 43
MOR of NDA Efficacy Supplement, 5/9/97

In the sponsor's analysis of adverse events during the first 4 treatment weeks 1n study M93-013,

59% of patients reported an event, nearly a third of which (16% of enrolled patients) were severe per
the investigator. These included an 8% incidence of arthralgia (2% severe}, 8% back pain (4% severe),
20% hot flushes, and 6% constipation (not severe}. =

10.2.2 Laboratory Findings, Vital Signs, Physical Findings

Noteworthy changes in individual laboratory values included decreases in the hemogram, elevation in
serum lipid and phosphorus levels, and decreases in alkaline phasphatase, all of which are commonly
observed in this patient population or with leuprolide treatment. On cross-tabulations of low,
normal, and high clinical laboratory variables at baseline with rhose at weeks 12 and 20 for

study M93-012 and with those at weeks 16, 32, and the “final visit” for study M93-013, shpght trends
were noted for the hemogram parameters and WBC count to decrease to below the normal range, and
for prothrombin time, glucose, lipids, alkaiine phosphatase, and phosphorus to rise to above the
normal range. Although there were statisucally significant mean changes from baseline to the end of
treatment for many laboratory variables, the changes were mostly of small magmitude and did not
indicate clinically significant trends.

In study M93-013, mean body weight increased significaatly from baseline by 3.1 lbs. (p=0.004) =
week 16, by 6.3 Ibs. (p <0.001) at week 32, and by 6.1 Ibs. (p <0.001) at the “final visit.”

In studv M93-012, mean body weight decreased significantly from baseline by 5.5 Ibs. (p=0.C46)

at week 20. The sponsor attributes these divergent fir dings to chimcal improvement in the pivotal L.al
and to vartous adverse events in the PK study, none o which were considered related to study drug
admimstration.

Blood pressure and pulse rae showed no statistically or clinically significant changes from
pretreatment, except for a clinically significant decrease in blood pressure in one patient on the day of
his death trom metastatic prostate cancer.

Testicular atrophy was a ciinically significant finding on the physical examinations of 5/49 (10%)
non-orchiectomized pauents in Study M93-013.

12.2.3 Special Studies None reported.
10.2.4 Drug-Demographic Interactions None reported.
12.2.5 Drug-1isease [nteractions None reported.
12.2.6 Drug-Drug Interactions None reported.
122 7 Withdrawal Phenomena/Abuse PPotential None reported. .

12 2y Human Reproduction Data None repoerted.
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11.0 Labeling Review

For detajled text of needed revisions to submitted draft labeling, refer to
The required revisions are

briefly described below.

1.1 Descriptio-n

A prominent statement should be added to this section that this formulation is for use by men only.
11.2  Clinical Pharmacology

Clinical Pharmacology subsection is identical to the currently approved labeling for
Lupron Depot-3 Month 22.5 mg, and is adequate as proposed.

Pharmacokinetics subsection should be revised per recommendations of DPEII, OCPB (refer 1o
Clinical Pharmacology and Biopharmaceutics Review dated 2/20/97).

Clinical Studies subsection should be rewritten to clearly describe the clinical studies conducted and
their results, based on ITT analyses, including descriptions of all patients with on-treatment servm
T levels outside the castrate range during the study

11.3  Indications and Usage
The last sentence

should be revised _ and
moved 1o Clinical Studies subsection, Clinical Pharmacology secuion,

113 Contratndications

Should be revised based on new Lupron label approved 3/97 under NDA #20-708

115 Warnings

Should be revised for greater consistency with the currently approved labeling for Zoladex (goserelin
acetaic implant 3.6 mg, Zeneca Pharmaceuucals,

116 Precaut
Reter 1o meetny .onutes for minor revisions needed based on the new Lupron label
'ty 2 Information for Patients -

Ormitted from the submitted draft labeling: draft text should be submitted by the sponsor.



NDA #20-517 (S-002) Page 45
MOR of NDA Efficacy Supplement, 5/997

11.6.3 Laboratory Tests Minor revision needed.
11.6.4 Drug Interactions Minor revision needed.
11.6.5 Carcinogenesis, Mutagenesis, Impairment of Fertility
The sentence

should be revised to account for Patient (study M93.013)
who developed a 3rd nerve palsy requiring radiation therapy due to a large sella turcica mass.

11.6.6 Pregnancy Acceptable as proposed (Pregnancy Category X).
11.6.7 Labor and Delivery Appropriately omitted, given the male target population.
11.6.8 Nursing Mothers Appropriately omitted, given the male target population.

11.6.9 Pediatric Use
Minor revision needed to refer to Lupron Depot-PED labeling for approved indication.

11.7  Adverse Reactions

This seciion needs major revision to describe all adverse reactions reported in all patients treated with
Lupron Depot-3 Month 30 mg, regardless of attribution to study drug. Common ADR’s should be
reported separately for each study 1o reflect the different patient populations studied in M93-012
{orchiectomized) and M93-013 (intact). Also, new text should be added describing documented bone
mineral densitv changes with Lupron use in premenopausal female patients, based on the new
approved Lupron label, and a summary statement should be added describing all available bone
mineral density data with Lupron use in men. All reported ADR's during post.narketing surveillance
for all Lupron dosage forms should also be included in this section of the labeling.

11.8  Drus sbuse and Dependence Apy ropriately omitted
1.9 Overdosage Revision needed to describe human, not animal, data.

11.10  Dosage and Admintistration

Anaddienal siatement 1s needed to clanfy that saferv and effectiveness have not been demonstrated
Lo dosing intersabs exceeding 112 davs (16 weeks).

11.11 How Supplied Acceptable as proposed.

112 Annotations Acceptable as proposed.
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12.0 Conclusions
Despite the small sample size and absence of both a concurrent control group and a replicare-pivotal
trial, the*findings from study M93-013 - considered in the context of the submitted historical chnical
data from NDA’s 19-732 and 20-517 — demonstratethat Lupron Depot-4 Month 30 mg is safe and
effective for the palliative treatment of Stage D2 prostate.cancer.
Although frequent adverse events were reported during the study, most were of mild or moderate
severity, and the severe events were those commonly associated with advanced stage prostate cancer.
During the first 4 weeks of treatment, however, severe adverse events were observed in 16% of
enrolled patients, suggesting a causal relationship to the androgen “flare” that follows GnRH analog
treatment inttiation. Clinically significant adverse events in association with serum
T elevations were loaked for following re-injections but not found, despite staustically significant
serum LH elevations within 24 hours following re-injections. Although symptromauc ’

T elevations were not documented in the study, 16% of enrolled patiencs reported severe
adverse events of onset within 4 weeks of a Lupron re-injection.
The most significant deficiency in the application is the absence of a concurrent control group.
Amendments #5 and #6 adequately address the initial omission of ITT efficacy analyses and an
integrated safety summary of bath clirical studies (M93-013 and M93-012).

The proposed labeling needs revision, as described above (see section 11.0), for better clanification of
treatment failures and risks, and 10 promote greater consistency with the new approved Lupron
labeling. Labeling consultation is also needed with the Division of Drug Marketing and Advertising
prior 1o final action on the NDA Supplement.

Further data are needed to determine whether the high risk of “flare” reactions during the first
treatment month may be reduced or prevented by concomitant antiandrogen administrauton durnng

Lupron treatment imniation.

Postmarketing clinical studies are recommended to directly compare the incidence of severe adverse
reactions during miuation of Lupron treatment with and without concomitant antiandrogen

rreatment

In summary, this small, open-label, uncontrolled clinical trial (M93-013), considered 1ogether with the
chinical database available from previous TAP-sponsored studies conducted under NDA's 19-010,
19-732 and 20517, demonstrates the safety and efficacy of the Lupron Depot-4 Month 30 mg
{urmulatzon for pathative treatment of Stage D2 prostate cancer. To address the safety concern raised
by the trequent, severe adverse events associated with treatment iniuation, the sponsor should be
encouraged to develop well-controlled data regarding potenual effecuveness of short-term concomnant
antiandrogen treatment to reduce the incidence of severe “flare” reactions during the first 1.2 months
ot Lupron treaument. For example, the sponsor should be encouraged 1o canduct 4 post-approval
Phase IV head 1o head study comparing treatment iniiation with Lupron alone 1o imuanion of Lupron
with shortterm antiandrogen treatment during the first dosing interval. During this study, the needed
mnieple dose PR/PD data, per Climcal Pharmacology and Biopharmaceutges Review, shouldalso be
obtaned in both treatment groups. :
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13.0 Recommendations

The NDA is recommended for approval, pending successful resolution of the following defitiencies:
1. The most recent draft labeling should be sent to'the Division of Drug Marketing, Advertising, and
Communications for consultative review. :

2. Revised labeling should be submitted by the sponsor that adequately addresses all modifications
requested by DRUDP communication to the sponsor) and by DDMAC.

3. The sponsor should be encouraged to conduct a postmarketing head-to-head comparative safety
study of “flare” reactions with and without short-term concomitant antiandrogen treatment, as

Phase IV commitment. This study should also include serial assessments of leuprolide and testasterone
levels after multiple dosing (at least 3 administratior:s) of the 4-month depot formulation, as
recommended by Dr. K. Gary Barnette, DPEIl, OCPB, in the Biopharmaceutics Review dated
2/20/97.

4. The sponsor should be encouraged to submit the protocol for the postmarketing Safety/PK/PD
study to DRUDP and OCPB/DPEII for comment prior to initiating the study.

Lo shs o

Linda J. G61den, M.D.
Medical Officer, HFD-580, DRUDP

Covcar Ad wpghedum  © (PpransC f’ 28/, 5/7//’7
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Post-Injecuon, NDA Amendment #6, pp. 9
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1

SERUM TESTOSTERONE (ag/dL)

) Week

Pre Dayd | ? 3 4 8 12 16 20 219 28 32
Srudy
M930I3
N 49 45 44 49 48 47 48 46 45 46 a3 33
Mean 4108 6330 3919 1013 290 156 105 107 181 I19 124 10° 113
M91-583
N 9 S8 s> 57 S8 S8 sS4 46 52 50 3 .
Mean 4052 5711 4314 1205 467 263 295 356 175 2101 17 . .
MS1-653
N 3 %03 3L 32029 32 3 28 29 % . .
Mean 4348 7262 4366 936 235 112 76 105 84 85 90 .
M8 300"
N 033 5 33 51 52 54 S0 51 48 45
Mean ST 36 340966 338 170 1435 115 136 134 4 .

Cross-reterence Swausucal Tables 2a-d



mﬁ Table 2
\—

/ —
' Summary of Testosterone Suppression
Number (Parcent) Pauents Suppressed Median Time (Dav of Studv) of Onset of
Studv N BvWeell BvWeskd4 ByWeek8 Casirate Testostercne Levels (Ranpe)
M93-013 49 4]1(84%) 46 (94%) 49 (100%) 2
M91-583 6l 36(59%)  56(92%) 59 (97%)® 29
M%1-653 k| 26 79%) 32 (97%) 32 (97%) 22
ME3.097 56 46 (82%) $1{91%) 531(95%) 2

! Onset of castrate testosterone leveis for remamning 2 pauents by Weeks 15 and 28
" | pauent unable w reach suppression due (o death on Dav 6
" Onset of castrate testostzrone levels for 1 pauent by Day 66 and 2 pauents unable to reach suppression due (o

not having data bevond Dav 4 and Week 2

NOTE: Tume of onset (davs) wn the stausucal tables for Studies M93-013. M91-583. and M91-653 1s defined as
acrual reaunent day (Day | =day of first injecton) but 1s defined as ume from first imjecuon (reatment
dav munus 1) in Srudy M83-097. ume of onset values above for M83-097 are adiusted (by 1 dav) for

CONSISIENCY across studies

Cross-reference Statsucal Tables 3a-d
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Summary of “Escape” Incidence
No. (%) Patients with No. of Consecutive Test
Study N* “Escapes™ Values > 50 ng/dl. (Weeks)
M93-013 49 0 (0%%) _
M91-583 60 2(3%) 5 (Week B-11},3(12-13), 4 (Week 12-13)
M91-653 32 0 (0%) -
M85-097 34 1(2%) 2 (Week 182

= Number of pauents who reached castrate duning 24/32 weeks of treamnent
NOTE: does not ;nciude surnulauon following rewnjecuon (see next secuon)

Cross-reference. Statsucal Tables 3a-d,



( MOR /ABLE &)

Mezn (+/- std dev.) Mormone Levels Immediately Prior to

Rewnyjecuon and 2-5 Days Post-Injecuon

Testosterone (ng/dL)

! Inj. 2 (WX 16, 12, or 4)* Inj. 3 (Wk 32)°
Pre vs. Post Pre vs. Post
N - Pre Post p-value' N Pre Post P-value
M93-013 9 12.8(5.6) 21.3(25.0) 0.250 10 135(51) 142054 0.589
M91.383 13 255(10) 283(389) 0633 - - - -
ME5-097 17 36.2(696)  415(1050 0.538 .- - . -
Cross-reference  Staustical Tables 6a-c
LH (mlU/mL)
Inj) 2(Wk 16 or 1= . lmf—3 (W 32
Pre vs Post Pre vs Post
N Pre Post p-value N Pre Post P-value
MS3.013 9 3609 58106 0331 10 47(07) 200 0007
M85.09" 17 46(23) 49020 0637 - - - -

* Weeks 1o and 32 denote M93-013
Week {2 denotes M91-583
Week 4 denotes M835-097

Cross Referonce  Stausucal Tables 7a-b



(MO TABLE 5

Mean Hormone Leveis Immedhatelv Prior to Rewjecuon and
4,8 and 12 Hours Post-Injecuon

T o 2 ' rctuon 25

Hrs Post-un Pre 1 8 12 Hrs Post-m Pre 4 8 12
M93-013 . M93-013

N ’ 40 39 39 34 N 40 39 9 34

Test 7 112 123 126 LH 34 60 39 58
M91.583 M91.583

N 42 42 36 19 N 39 39 35 19

Test 306 273 3153 37 LH 43 47 45 46
MO 533 M91.653

N . 18 14 14 13 N 19 16 18 i4

Tes: 94 g2 93 67 LH 51 34 53 51
M83.05°
ttus Y10 combinedy

N 0 010 1o

Tes: 92 93 99 122

T Ween lotor M93-013
Fesn 11iar M55-585 and M91.533

Cross-reierarzs Stausucal Tables 8a-d and 9a-c



(MOR TaBLE 2

Summary of Iniection Delavs

No of Davs Between Injections

Ini. Delaved by > 3 davs

Corresponding
: osing Interval - No Pis Test Values
_Study Length/No Range Median /Injecuions > 50 ng/dL
M93.013 112 daysr2 [ 5/6 0 (I not available)
M¢%1.583 84 davs? 84 15/16 0 (4 not available)
M91.653 84 davs/? 84 4/4 0
_M8:.097 18 davs's 28 9/11 2

Cross-reference Staustical Tables 4a-d



MOR TABLE

Summary of “Best™ Objective Respoase Rates

N Favorable® Progression
M93-013 49 B8% 12%
M91-383 59 83% 17%
M91-653 31 87% 13%
M85-097 54 83% 17%

*  Compiete/parual response or stable disease

Cross-reference: Statisucal Tables 1 1a-d.



(MOR_TABLE &)

Stamus of Prostauc [nvoivement at “Final Visit”

N Stable or Improved >25% Worsened
+ M93-013 48 100% 0%
M97-583 58 95% 5%
M97-653 30 97% ' 3%
M85-097 48 98% 2%

Cross-reference’ Stausucal Tables 12a-d
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Changes in PSA
Prerezrment Baseline- Final Visu
—
. N Mean Med:an N Mean Median
M93.013. 49 1034.6 2160 47 100.3 34
M91.583 - 51 4a11.0 690 57 240 29
M91-653 31 8349 1210 32 2537 1.2
Cross-reference  Stausucal Tables [3a-¢
Proporucn of Paucnts with Normalized PSA
No (% of Towal! with Baseline Balue) No (% of Pauents with Elevated
Paueats with Elevated Pretreamment PSA Prewrearnent PSA) Pauents with
and > | Treatment Vajue Normalized PSA
MG3-015 46 (94%) 25 (54%)
M91-583 46 (90%) 29{63%)
M91-653 27 (87%) 18 {679%)

Cross-reference  Stausucal Tabies | 3a—c



(M0R Thpse /1

Proporuon of Patients with Normaized PAP

No. (% of Tota! With Baseline Valye) No. (% of Pauems with Efevated
Pauents wyhy Elevaiad Pretreatment Pretreatment PSA) Patents
PsaA - with Normalized PAP

and > | Treaunem Vajye

M93.013 35(71%) 18 (51%)
M9).583 41 (71%, 25 (61%)
M9).653 21 (68%) 11 (52%)
M85.097 24 (67%) 16 (67%)

Cr:)ss-rcr‘crcncc' Suusuca) Tables t3a-4d

MR _Tas1E /2.

Changes i P_, “rmance Status et the “Fual Vigit™

Favorabie
Prexcament
Performance Starys Improved No Change Worsened Total
Abnormal
M93.013 7 (35%) 11 (55%) 2{10%) 20
M91.583 10 (37%; 10 (37%) 7 (26%) A
M%1.8533 3(27% 8 (73%) 0 (0% H
MEB3.097 [3 (419 18 (56%) 1{3%) i
Narma!
MSE3G13 Nra 23 (82%) 5(18%) 28
M91.583 Nra 28 (88%,) 4 (13%) 32
M3 N/A, 17 (81%) A 019%) 2]
MY 0es Nra 19 rQ8e,, P iy 20
Miearemrence Siansyca Tadies Ty -
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Adverse Events Occurring at > 5% Incidence Level in Either M93-012 and M93-013

(Possible Probabie, Definite or Unknown Relationship to Study Drug)

M93-012 (N=24)  M93-013 (N=49) Combined Studies (N=73)

COSTART No. (%) No. (%) No. (%)
Arthralgia 1(4.2) 3(6.1) 4(5.5)
Asthenia 0 (0.0} 6(12.2) 6(82) -
Back Pain 010.0) 7(14.3) 7(9.6)
Dyspaea 0{0.0) C3(6.1) 3(4.1)
Edema 3(12.5) 7 (4.1) 5(6.8)
Headache 1(4.2) 36.1) 4(5.5)
Injection Site Pain 9(37.5) 3{6.1} 12(16.4)
Pain 0 (0.0} 4(82) 4(5.5)
Pelvic Pain 0(0.0) 3(6.1) 3(41)
Paresthesia 0(00) 4(8.2) 4(3.5)
Rash 0{0.0) 3(6.1) 3(4.1)
Vasodilation 24(38.3) 24 (49.8) - -2_6 (33.6)




NDA 20-517/5-002
Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

Safety Update Review

Included in Medical Officer review dated May 19,4997,






) - Duston

FEB 20 997

[ _ CLINICAL PHARMACOLOGY and BIOPHARMACEUTICS REVIEW
NDA: 20-517

Compound: Lupron® 30 mg <-month Depot {leuprolide acetate for depot suspension)
Submission Date: 5/30/96 -
Sponsor: _ TAP Pharmaceutical, Inc «

Type of Submission: Supplemental NDA (Senal No. 002}
Code: 35

Reviewer: K Gary Barnette, Ph D
1. SYNOPSIS

On May 30. 1956, TAP Pharmacauticals. inc submitted a supplement (Senal No 002) to NDA 20-517 to
support the approval of Lupron Depot®-4 month 30 mg for the palliatve treatment of advanced prostate
cancer The active drug {leuprolide acetate) used in the to-be-marketed Lupron Denot®-4 month 30 mg
formutalion is the same as that used in the previously approved NDAs 19-010 (Lupron Imection), 19-732 (Lupron
Depot 75 ma), 26-011 and 19-943 (Lupion Depot 3 75 mg) , 20-263 (Lupron Depot-PED 7.5, 11.25 and 15 mg) and 20-517
(Lupron Depat-3 month 22 5 mg). The current formulation 15 intended to deliver the iuteinzut§ hormone. releasing
hormone (LHRH) analogue, leuprolide. continuously for 16 weeks for the suppression of serum testosterone
ieveis

The current submission (Senal No 002) contains two studies (M83-012 and M23-013) Gludy M93-0121s a
single dose pharmacokinetic study i orchiectomized prostate cancer patents and Study M93-013 15 a
pharmacodynamic study (no leuprolide blood leveis ware assessed) in the target population, non-
orchiectormized, prostate cancer patients  Study M93-013 was designed to satisfy the clinical requirements
tor approval of this product and 1s the only cimnical assessment of Lupron Depot®-4 Month 30 mg

il. RECOMMENDATION
NDA 20-517 submitted on March 30 1996 has been rewiewed by the Office of Chimcal Pharmacology and
Biopharmaceutics. Division of Pharmaceutical Evaluaton |l (OCPB/DPE 11} 1t should be noted that the
multiple dose pharmacokinetics of the Lupron Depot-4 month 30 mg in the target population have not been
assesseg

However since there is extensive experience with Lupron Depot formulabons (1-month and 3-month) where
no significant accumulation of leuprolide levels was observed upon chronic dosing, 1t ts the opimon of
OCPB:DPE 1 that the multiple dose pharmacokinenhcs of this formuiation can be assessed In the targel
population on a post-approval basis, o the Division of Reproductive and Urologic Drug Products (HFD-580}
considers that the sponsor has provided sufficient intormation for approval based on the efficacy and safety
of Lupron Depot-4 month 30 mg

The Phawe IV study should incluge an assessment of both ieuprolide and testosterone levels after muitiple
apsing (al least three adminustrattons) of the 4 month gepot and the sponsor 18 encouraged to submit the
protocol for tis study to OCPB/DPEI for comment prior to the mitation of the study

Teo fnogng Cbange in the CLINICAL PHARMACOLOGY ane PHARMAGOKINETICS secton of the
o apnssy label are recommernded



* The PHARMACOKINETICS section of the label for the Lupron Depot® 3-month 11.25 mg should be
' as foliows;

The Absorption: subsection should be changed to the following;

fiosr TN

K Garv Barnette. Ph D.
Office of Clinical Pharmacology and Biopharmaceutics
Owision Pharmaceutical Evaluation 1)

RD n.:aled by Angelica Dorantes Ph.D.. Team Leader AD 2/19/9
FT signed by Angelica Dorantes, Ph.D . Team Leader ﬁzm‘é ;' 2207 77

cc: NDA 20-517, HFD-580 (Goiden, Dunson), HFD-870 (M.Chen 13B-17, Dorantes, Barnette), Drug
file (Millison, HFD-850, WOCII 3010).
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M. BACKGROUND

Leuprohde acts as a gonadotropin inhibitor and 1s chermically uﬁrelated to the sterowds  Leuprokde g often
designated by the following with the superscnpt numbers indicating changes in the GnRH motecule

(O-Leu®, des-Gly-NH,", Pro-ethylamide®)-GnRH
Lupron® {leuprolide acetate) injection, daily subcutaneous injection, has been marketed for the palliative
wreatment of advanced prostate cancer since Aprit 1985 and for treatment of central precocious puberty since
April 1993 by TAP Pharmaceuticals, Inc
Subsequently. Lupron Depot® (leuprolide acetaie for depol suspersion) was developed by TAP
Prarmaceuticais. inc . iMended o provide continucus release of leuprolide for either 1 or 3 months The
history of Lupron Depot approvals and a recent submussion s provided 0 Table 1
Table 1
Lupron Depot Approvals and Submissions
Proguct NDA # Approvai Date Indication
Lupron Depot 7 5 mg 19.732 01/26/89 Palhative Treatment of Advanced Prostate Cancer
Lupron Depot 3 75 mg 20011 10/22/30 Management of Endometrass
Lupron Depot-PEC 7 5mg 11 25 mo and 15 mg 20-263 04/16/93 Treaiment of Centrat Pracotious Pubeny
Lupron Depot 3 75 mgq 19.943 03730195 Treatment of Anemia Secondary to Utenne Fibroids
Lupron Depot-3 Montn 22 Smg 20-517 12/22/95 Palliative Treatment of Agvanced Prostate Cancer J
Lupron Depot 3 Month 11 25 mg 20 708 under review Management of Endometi0sis f
i Treatment of Anermia Seconcary 1o Utenine +b oy )



IV. Formulation and Administration

The formulations of the currertly approved Lupron® Depot-3 month 22.5 mg and the 4 month 30 mg depot
(reviewed herein) are included in Table 2.

Table 2. Formulation

ingredient .. tupron® Depot-4 month 30 mg Lupron® Dapot-3 maath 22.5 mg
! leuprohd# acetate 30mg 225mg
]_ biodegradable polylactic acd potymer mg mg
/ mannio - mg mg
Diuent
/ sodwum carpoxymethylcelivlose ‘.mg ‘mg
4 D-mannitol ol mg W ™o
! polysorbate 80 'mg 'mg
 water for injection. USP mb “mi
Reviewer Comments:
1 The Lupron® Depot-4 month 30 mg formulation used in Studies M33-012.and M33-013 1s the
formulation the sponsor intends 1o market.
2 The Lupron® Depot-4 month 30 mg formulation is NOT compositiona'ly proportional to the currently
marketed Lupron® Depot-3 month 22 5 mg
V. Analytical Methorology
Plasma testosierone levels were estimated {Study M93-013) by a performed oy

The validation of the

for testosterone 1s praovided n Table 3

Table 3 Testosterune Vahdation
Sensitivity 3 ng/di
Pracision. intrz-assay
Mean t SD 155+ 13 37217 256 ¢ 19 480 1 25
% CV 81 48 75 52
n 10 10 10 10
Precision inter.assay 100 pg Standard
ldean ¢ SD 1024186 12517 34121 235+ 18 448 ¢ 33
% OV 85 134 61 78 73
n 25 25 25 25 25
Speaificity % Cross Reactvity

Dhhydrotesiosterone
4-angosten- 3 1 T -0l
Sa-androsten-3f 173-dwol
S5f-androsten da 173-tho!
Androsterpre

Angrostened one
-

22
55
23
024
ca
14

L



Leuprolide acetate levels were deterrnined using a and the validation/quality control of this
assay is inciuded in Table 4.

Table 4 Leuprolide Acetate Validation
iakaty
Senstwity (LLQ) 0 1 ng/ml -
T T T Y T T — T
Acc:.uac?y Target (ng/mi) ; : — ; —+ ' -
Conc. {ng/ml)
% Tamget 87.0 100.2 101.4 102 .4 980 985 938 106.9
Precision (%CV) 170 43 55 21 70 5.4 127 118
Specificty Not Provided

Reviewer Comments:
1, The cross-reactivity of the testostercne assay used with dihydrotestosterone (DHT) s 22%

2 The specifictty of the leuprolide 1S not provided at this time. It is stated in previous réviews of
leuprolide formulations (NDAs 19-943 and 20-517 Lupron® Depot-3 month 22.5 mg), that no cross-
reactivity was found with TRH and LHRH, but was found with synthetic analogs of leuprolide and a
“mayjor metabolite”.

e

3 The assays reviewed herein are 1dentical fo those used in the previous NDAs submitted by TAP
Pharmaceuticals for leuprolide acefate (see Table 1). Therefore, they are deemed acceplable at this
time.

Vi. in Vitro Dissolution Testing
The dissolution method proposed for the gquality control and release of drug product is as follows,

Apparatus USP Type Il glass (120 ml)
Medwum % polyviny! alcohol. % pelysorbate 80, and  mM factic acid
Pracedure

Specifications

Time (hours)  Amount Dissolved

Yo
%

Yo

Reviewer Comments:

! The method and specifications proposed heremn are the same as those used for the cu-rently
marketed Lupron Depot® 3-month 22 5 mq, indicated for the palhative treatrnent of advanced prastate
cancer (NDA20-517) and Lupron Depot®-3 month 11 25 mg for treatment of endometriosis (NDA 20-
708)

t

The dissolution method and specfications proposed heremn appear o be acceptable -



Vil. Pharmacokinetics
The plasma leuprolide levels after a single administration of Lupron® Depot-4 month 30 mg to 24
orchiectomized prostate cancer patients are included in Figure 1.

Figure 1.
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Itis apparent from Figure 1 that the Tmax occurred duning the first day after dosing. However, the only blood
sample taken during this tme was at 4 hours post-dose Therefore, the true Cmax and Tmax were not
determined from these data However, these parameters do not provide critical information pertaining to the
systemic exposure to leuprolide  Similarly, since a substantial fraction of the AUCw occurs in the first 24
hours after dosing. a true assessment of AUC= 15 not possible from these data and the most appropnate
pharmacokinetic parameter demonstrating the systemic exposure of leuprolide is the average plasma
concentration of leuprolide from 3 to |6 weeks post-dose The mean {2 SD) Cavy ;3 5 16 wees) WaS 0.5420.27
ng/m! from all 24 subjects and 0 44+0 27 ng/mi for the 16 patients from which complete or near complete data
are avalabie

Table 5 includes a between study (between NDA) comparison of the leuprolide pharmacokinetic parameters
from the currently marketed Lupron® Depots. approved for the palliative treatment of advanced prostate
cancer

Table 5 Mea: Pharmacokinetic Parameters

Depot Leuprolide concentration at 4 hours post-dose Steady-Ctate Cavg(3-16 weeks)
75 mg 1-month# ng/mi ng/mi
22 5 my 3-month#t -ng/mi ngmi
20 mg 4-month ng/mi* ng/mi*

# - Currently marketed Lupron® depots for the paihative treatment of alvanced prostate cancer.
" - The data presented for the 30 mg-4 month 1s only from patients with complete or near-compiete data

A. Metabolism;

Stnce leuprolide 1s a synthetic nonapeptide analogue of luteinizing hormone reteasing hormone {(LHRH) its
mertadohsmis similar to endogenous LHRH and consists of catabolizalion into smaller peptide fragments
B. Special Populations

The amact or napate: and renal impairment on the pharmacokmnetics/pharmacodynamcs of teuprokde ras no!




beer: determined.

C. Drug Interactions

The potential tor pharmacokinetic/pharmacodynamic interaction between leuprolide and other agents has not

been assessed, but the likelihood of a clinically significant drug interaction with leuprolide is neghgible.

Reviewer Comment:

1 Complete leuprolide levels (ie at every sampling time point) are available from only 16 patents The
levels and Cavyg presented herein are the mean values of all 24 patients dosed.

2 The subjec’s used in Study M93-012 were orchiectomized prostate cancer patients and the
pharmacokinetics of Lupron® Depot-4 month 30 mg in the target popuiation has not been assessed

Viil. Pharmacodynamics
The suppression and maintenance of suppression of serum testostercne levels are the clinical endponts for
jzuprolide acetate and are used in the pharmacodynamic analysis herein.

Tabie 6 includes the average testosterone concentration (Cavg) from the time the testosterone level were
suppressed to castrate range (<50 ng/dl) to include all testosterone levels thereafter from the intent-to-treat
gata These studies represent the pivotal climical trials that were used in support the approval of the Lupron
Inection (NDA 19-010), Lupron Depot 7.5 mg (NDA 18-737) and Lupron Depot-3 month 22.5 mg {NDA 20-
517) and the pivotal clinical tnal submitted to NDA 20-517 to support the pending approvat of the Lupron
Depot-4 month 30 mg, reviewed herein

It should be ncted that the assay method used to estimate testosterone levels in Study M81-583 was not as
specific as that us«d in the other stugies

Table &

Study # Formulation n Testosterone Cavg (ng/dl) Tume 1o Castrate {days) # pis that escaped”
MB80-036 daily imection 85 7

M81.017 dady nection 9B 14

MB5.087 1 month depot 54 B 8

M3B.-124 1 month depot 14 B 1 o
ME1-653 3 month gepot 32 D 0

AT 533 3 monith depot 61 v

M3 G613 4 month depot 49 IR 4

*some patients escaped more than once

Mean (+SD) serum testosterone levels from 43 patients with advanced prostate cancer (non-orchiectomized)
frorm Study M93-013 are presented in Figure 2 However. it should be noted thatlevels were not avallable from
gach pabent at every ime pomnt



Figure 2.
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Reviewer Comments:

1

2

The pivotal ciinical tnal, Study M93-013, was not submitted to the OCPB/DPEI! for review

The clinical inferences and conclusions from these data will be made by Dr. Linda Golden, Medical
Officer, Division of Reproductive and Urologic Drug Products (HFD-580).

According to these dala, the testosterone suppression and maintenance of suppression by the Lupron
Depot-4 month 30 mg is similar (o that of the currently approved Lupron Injection, Lupron Depot 7 &
mgq and Lupron Depot-3 month 22. 5 mg

As I1s the case with the previously approved Lupron Depot formulations. no
pharmacokmetic/pharmacodynamic correlation could be estabhished.

IX. Labeling Comments

The proposea iabel 1s included in Attachment 1 (page XX)

Reviewer Comments:
The following change in the CLINICAL PHARMACOLOGY and PHARMACOKINETICS section of the

proposed label are recommended

&

The PHARMACQOKINETICS section of the labe! for the Lupron Depot® 3-rmonth 11.25 mg shcuid be
as follows,






Attachment 2: Individuai Study Summary

M393-012

17



Study Number: M93-012

Title: Pharmacokinetics ¢f a Four-Month Depot Formulation of Leuprolide in Prostate Cancer Patients

Obijectives: The objectives of this study were to determine
a single injection of a 30 mg depot formulation of leuprolid

Investigators:

Study L. sign and Dose Administration: This was a sin

in orchrectomized prostate cancer p«tients

plasma leuprolide levels for 20 weeks folltowing
e and to monitor the safety of this formulation.

gle dose, open, multicenter pharmacokinetic study

Patients: The mean + SD age of the 24 patients enrolled in the Study was 73.3 + 7.2 years (range

yrs), the mean + SD weight was 89.0 £ 14.9 kg (range’
cm). Two patients did not complete the study. One patient prematurely

177 £ 7 cm (range

kg). and the mean + SD height was

terminated due to personal reasons with his fast sample obtained on Week 5. One patier! did not complete
the study for lack of comphance with the sampling schedule. No samples were obtained between Week 14
and 19. but the patient returned for the last sample on Week 20

Formulation:

The formulation used i Study M93-012 is included in Tabie 7 and 1s the to-be-marketed formutation of the

Lupron® 30 mg 4-month depot

Table 7 Formuiaton

ingredient Lupron 30 mg
leuprolige acetate 30 mg
brodegradable polylactic acid mg
polymer
mannitol ‘ mg

Dilueny

sodwm carboxymethylcelluiose mg
D-manmtol mg
polysorbate 80 mg
water forinjection. USP mbL

Blood Collection: Bicod samples {4 mL) for the determination of plasma leuprolide concentrations were
obtained prior to dosirg (0 h} Lnd at 4 h post dosing on Day 0, on Days 1, 2. 4. and 7. twice a week (atleast
three days apart) dunng Weeks 1 5 through 4. once a week at the end of Weeks § through 12 twice a weexk
{at leas! three days apart) dunng Weeks 12 5 through 16, and then weekly through Week 20

Analytical Methods: Piasma ieuprolide acetate concentrations were determined at
using a- procedure The lower imit of quantitation for this study was ng.mt

WI'm 3 sampiz volume of mi



Pharmacokinetic Msthods: Leuprolide concentrations less than ng/ml were reported as and
were treated as for all calculations. The area under the plasma concentration-time curve (AUC,) for
leuprolide acetate concentrations was calculated using the linear trapezoidal rule.

Resuits

Pharmacokinetics

As was the case with other Lupron depot formulations (7.5 mg, 1-month and 22.5 mg, 3-month), fhe apparent
peak cohcenirations occurred during the first 24 hours post-dose  Since leuprolide concentration were oniy
taken 4 h post-dose dunng this time interval (0-24 F post-dose) the actual Cmax was not assessed (see
Figure 3). Additonally, since 42% of the total measured AUC was dunng the first week and the yalid Cmax
was no! properly tharactenzed, the reported AUC,,, values probably underestimate the actual AUC, ..
Since, leuprolide concentrations were relatively constant from Week 3.5 1o Week 16 (the proposed dosing
interval), the most adequate measure of systemic exposure of leuprolide acetate from Lupron® 30 mg 4-
month depot 1s the average plasma concentration from 3.5-16 weeks

A second peak leuprolide level (1.89 ng/mL) was apparent at Week 2 after dosing in the mean concentration-
time profile mainly caused by one patient who had a high leuprolide acetate concentration at that time (22.30
ng/mL) Another patient had a twgh leuprolide concentration at Week 1.5 with a vaiue of 13 69 ng/mL.

A sumrnary of mean piasma leuprolide concentrations and AUC values at each week after dosing 1s provided
as follows

Mean + SD Leuprolide Acetate Concentrations and AUC

All Patents’ Patents with Complete Data*
Week Conc (ng/mL) Conc (ng/mL) AUC {ngeh/mL)

1 093+045 080035 973 £ 258
2 189+486 189¢543 222 1 378
3 071+078 067+083 172 £ 320
4 0542036 0431024 91+ 77
5 D471:028 039021 7Ot 306
G 0.48 £ 0.31 0.38 £+ 0.22 65 t 34
7 0483 022 046+ 024 0+ 35
8 05112028 0431019 74 £33
g 053+028 0452025 74 £ 37
10 056 ¢ 0.31 0497 78 80 + 42
1" 055+0230 050+£030 81 + 48
12 0611035 05310231 83 2 51
13 0511025 046+ 026 B3 + 44
14 046 +0.21 0421021 75+ 38
15 044+ 022 038+019 69 ¢ 32
18 039:028 030:020 58 ¢ 34
17 0312021 02512020 46 12 33
18 0272027 0181023 36 £ 35
19 0.22+020 016018 28 ¢+ 35
20 0152015 0124015 25127

t N = '91tc 22 patients
t N = 16 panents with complete or nearly complete data

19
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Figure 3. Mean (SD) Leuprolide Acetate Concentrations

ﬂr '

Leupratde ACeiate (ng/mi)

Tume (Dars) Kame (Waeiy) .

A between study comparnson of the release rates of the three different formudations ( currently marketed 7.5
mg 1-month and 22 5 mg 3-month depots and the 30 mg 4-month depot) by plotting the-percent AUC relative
to AUC at the end of the intended therapeutic duration vs. time as percent of the intended therapeutic
duration (one. three or four months) are similar (data not shown} Addmionally, mean pharmacokinetic
parameters from the aforementioned depot formulations are included i. Table 8. below.

Table 8 Mean Pharmacokinetic Parameters

DCepot Leuprokde concentration at 4 hours post- Steady-State Cavg
L dose

7 5mg 1-maonthg 20 ng/mi 0.70 ng/mi

22 5 mg 3-montngt 49 ng/ml 0.60 ng/m!

30 mg 4-month 59 ng/mi 0.44 ng/mi

# - Currently marketed Lupron® depots for the palhative treatment of advanced prostate cancer

Sponsor’'s Conclusion-

Foilowing the inial burst of leuprchde from the formulation which 1s charactenstic of this type of preparaton.
the 30 mg Lupron Depot formulation provided a relatively constant release rate of the diug dunng the
mtended 16-week treatment duration Excluding the initial release, leuprolide acetate concentrations
averaged 0 44 » 020 ng/mL between Weeks 2 5 and 16 in the 16 patents n which complete or near
complete data was available

Sponseor's Comments:

1 Three patents {Patents had detectable leuprohde concentrations in the pre-
Jose sampie with respective concentrations of 028 0 19 and 0 18 ng/mb, possibly due to
nonspecfic binding with the radioimmunoassay These predose concentrations were used in
caiculations of AUC
Sixteen mussing or lost plasma concentrations were repiaced using hnear interpolation (Patient
Ua, 4 Patem Weeks 12 and 12 & Patient Weexks 3 14 15 155 ang 16, Patient

r.
[
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Weeks 12.5, 13, and 13.5; Patient Weeks 1 and 1.5; Patient #910, Week 15; Patient
Week 12.5; Patient Week 2).' One missing concentration on Day 1 (Patient was
replaced using the predicied value from the linear regression estmated from Day 1 and Day 2 values
of the patients with data. Several missing values could not be estimated (Patient . Weeks 14
io 19, Patent Weeks 6 to 20) and were not replaced. Patient was out of town between
Weeks 14 and 19 but returmed for his final sample on Week 20, and Patent withdrew from the
study after Week 5. -

1

Several samples were lost during shipping. These came from Patient Weeks 7 to 20; Patient

Predose to Week 7, Patient . Predose to Week 7; Patient . Predose o Week 4,
Patient Predose to Week 3; Patient Week 15; and Patient Predose to Week 1.
With the exception of Patient at Week 15, concentrations were nol estimated for these
samples.

Reviewer Comments:

1

it 1s of significance that Study M93-012 was conducted in orchiectomized males and no
pharmacodynamic assessment (¥ josterone suppression) was possible in this study and the
pharmacokinetics of Lupron® Dep. 4 month 30 mg in the target population has not beer: assessed

It was stated by Dr. Aruna Dabhoikar, Reguiatory Affars, TAP Pharmaceuticals, Inc. that boxes
containing the samples listed in Sponsor's Comment #3, above, were lost dunng shipping When
the boxes arnived at the analytical site, they were thawed and the samples were not assayed.

[
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.
vaF Holcdings Inc.
Deerfield, IL

Submission dated: 5-30-1996 Received at HFD-510; 5-31-1996¢

Pharmacolocy Review 22 NDZ Sypolierment
. t‘.‘hQZ

2o.7: lurron depot 3 months 22.5 g (Proprietary nzme):

ie crolice acetate for depct suspension ( estaklished name}; TAP-

-SP(3M) ¢ Abrctt-4381P (code nares'.
5-oxo-L-oro;yl-L—h;=tidv‘-L—trv tpphyl-l-servl-L-
I-L-lzucyl-L-zrginvl- h-ethy‘-L-pro11nam1de

-3
4
t
!

acItate,

~lsC cesignated as D-leu-6, ces-gly-NH2, 1(,pro-~ethylamice-9-
GnilH.
sesere form; Sterile depot suspensicrn for injection.

Route of agdminietration: irtramuscular injection.

Zrerosed jndication: palliative treatmert of advanced Frostatic
cancer.

-

nd No3g: IN wDA 19-C10
ten Ior treatment of prestate cancer); NDA _96-3<3
of anemie secondary tc uterine flb:01ds), NDs 19-
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N20517.8-002

Ak sinzle vial of Lupron Depot- 4 Month 30 mg contains leuprolide

acetate {320 mc¢), pciviactic acid mg), anc D-mannitol |
mg!. Tne accompanying ampule-of diluent cortaing
canoxymethyvlcellulose sodium mg), [-mannitol bore o I
poysorbzte 80 mg), water for injection, USP and glacial

acetic &cic, USP to control pH. The later is lost during the
depot menufacturing.

Preziinical ohermacojiogy and toxicology: is referred to previous
approved proaucts of similar composition under vari~us NKDAs as
merntioned uncder related INDs/NDAs sub-heading. .

2 nroQust: An overview
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celzase pattern of the 30 mg leuprclide depct curing the 16
s fcllowing 4osging was similar to the pattern cbserveC curing
4 and 12 weekxs following dosing with the monthly 7.5 mg and

-menath 22.5 mg formuiations, respectively.
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Tr wzs alsc staza2d that the formulation wes well tolerated and
safety deta was consistent with the known safety proflle of

Jimz>: In conclusion the sponsor statec that tie microspher
TTAE-1LS-MT(3V) 1 powder used for Lupror Depct-4~Month 30 mg

poronust s tl: same as that used for ths approved orouuct LuDnron
Jeoat-2 jionth 22.5 mg, with the exceptior. of the additional

cuartitv ¢f +n=z drug is used ro provide ad=guate leuprolide blcogd
_avels over 16 weexs. It is manufacturec by the same nate*iala
retnoos and pracadures as those of Lupron Depct-3 Month 22.5 mg
epprovea unaer NDX 20-517. - T
Tn: PIoarg clinical studies conducted with Lapron DPepot-~4 M

znown szfety profile cf deuprclide.

-~ 1-
27 =z szucopertea <he use of the product every 16 weeks with tne
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N20517.8-0G02

Labeling; Labeling is similar to that approved as part of NDAs
19-010, 1%-732, 20-C11, 20-263 and 20-517 and is applicac.e to
present NCA 20-517 supplement” 002.

Reapommendations: Basecd on the extensive experience, both
oreciinical and clinical withleuprolide depct formulation and
the present formulation being similar to that approved before
under NDA™ 20-517 for similar indication, Pharmacology recommends
approval of NDA 20-517 supplement 002. (Lupron Depot~-4 Month 30
mg) for the palliative treatment of advanced prostatic cancer.

' .
¢+ . e > L I R ¢ . ’

Krishan L. Raheja, DV¥,PhD

Pl A
fﬁc: {uﬁéa"

«.’/"
S ey
Original NDA 20-517 SCC2
HED-2454
HEFD-210
#rD-310/R.Jordan
BFo~-510/K.Raheja, 6-18-1996, N20517.5-002






1. Organization 2. NDA Number
DMEDP HFD-580 20-517

i CHEMIST'S REVIEW

. 4. Syoplement
TAF Holdings Inc. 5-002
Bannockburn Lake Office Piaza 5-30-96
2355 Waukegan Rd
Deerfieid, 11| 60015

Lupron Depot, 4-month, 30mg Leuploride acetste for depot suspension

8. Amendment
A new strength (30mg) for 4 months treatment .
9, Pharmacological Category 10. How Dispensed 11. Related
Rx

Gonadorelin agonist/Palliative treatment
of prostate cancer
13, Potercy

Lyophilized powder to be reconstituted for Injection (IM) 30mg .

5-01:o-L-Pro—L-His-L-Trp-L-Ser-L-Tyr-D-Leu-L-Leu-L—Arg-N-ethyl-L-Proiinamide acetate
15, Comments:

This efficacy supplement describes a new strength of 30mg for the increased duration of

palliative treatment of prostate cancer from 3 months to 4 months. The drug product is the same

as previously approved 22.5mg for 3 months, except for th» increased amount of lyophilized

microspheres in the same vial.

The submussion contains information on drug substance (manufacturers, methods of manutacturer
and packaging, process controls, specifications and analytical methods for the bulk drug
substance, and stability) and drug product (speciications and analytical methods for ingredients,
manutfacturer, method of manufacturing, container and closures, stability, and certificates of
analysis) and they are essentially cross-referencing to previously approved information for 22.5mg
for 3 months. except for stability data.

Six months stability data at 250C and 400C for a clinical batch (Z304501) were provided

together with a stability protacol as well as 3 months stability data for four production scale
batches (2304503, 2304504, 23045086, and 2304506,

Two-year expiration date was proposed and considered to be reasonable.

16. Congclusion and Recommendatioy

This supplement can be approved ‘rom the chemistry point cf view.
17, Name Qeviewer's Signature Date

Moo-Jhong Rhee, Ph.D. : 5463 4-25-97

APR 25 107
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REVIEW FOR HFD-580
MICROBIOLOGIST’S REVIEW #1 OF SUPPLEMENT _
OFFICE OF NEW DRUG CHEMISTRY

MICROBIOLOGY REVIEW STAFF

T 22 January 1997

NDA/Supplement Number: 20-517/SEZ-002
Document Date: 30 May 1996

Date Assigned for Review: 15 July 1996 '

Amendments and Others: none

Name and Address of Applicant: TAP Pharmaceuticals
2355 Waukegan Rd.

Deerfield Illinois, 60015
Name of Drug: Lupron Depot®4 Month 30 mg (leuprolide acetate for depot suspension)

Supplement Provides For:  This is an efficacy suppiement to change the dosage and
administration from 22.5 mg every 3 months to 30 mg every 4
mcaths.

Pharmacological Category: Synthetic gonadotropin secretion inhibitor

Dosage Form: Vials filled with lyophilized powder (dry fill process) and packaged with
diluent solution. The suspensin is for intramuscular injection.

Related Documents:  NDA 20-517/S-001
Comments: The submission states that ihe aseptic fiil information is unchanged from

supplement 001. Supplement 001 was reviewed and recommended for approval by
Dr. Brenda Uratani (reviews dated 05/22/96 and 06/13/96).



~

NDA 20-517/SEZ-002 Microbiologist's Review #1

Congclusions and Recommepdations: No action is indicated by microbiology on this
supplement and the submission may be approved for sterility assurance issues.

David Husso

cc:
Original NDA 20-517/SEZ-002
HFD 160/Consult File
HFD 580/CSO/L. Pauls
HFD 580/Chemist/
HFD 805/D. Hussong

Drafted by: D. Hussong, 01/22/97
R/D initialed by: P. Cooney

Filepame, ¢ \d\ndais\20-517r1 s02

Page 2
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ENVIRONMENTAL ASSESSMENT
AND FINDING OF NO SIGNIFICANT IMPACT

FOR

Lupron Depat, 4-month, 30mg
Leuprolide Acetate for Depot Suspension

NDA 20-517, 5-002

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRUG EVALUATION AND RESEARCH
Division OF Reproductive and Urologic Drug Products

{HFD-580)



FINDING OF NO SIGNIFICANT \WWWPACT
NDA 20-517, $-002
Lupron Depot- 4 month, 30mg
Leuprolide acetate
For Depot Suspension _ -

The National Environmental Policy Act of 1963 {NEPA) requires all Federal agencies to
assess the environmental impact of their actions. FDA is required under NEPA 1o consider
the environmental impact of approving certain drug product applications as an integral part
uf its regulatory process. The Food and Drug Administration, Center for Drug Evaluation and
Research has carefully considered the potential environmental impact of this action and has
concluded that this acticn will not have a significant effect on the quality of the human
environment and that an environmental impact statement therefore will not be prepared.

in support of their supplemental new drug application for Lupron Depot, 4-Month, 30mg,
TAP Holdings Inc., has prepared an environmental assessment in accordance with 21 CFR
25.3la (attached) which evaluates the potential environmental impacts of the rnanufacture,
use and disposal of the product.

Leuprolide acetate is a chemically synthesized peptide drug which is administered as
intramuscular injection every four months for the management of prostate cancer. The drug
substance will be manufactured by )
The drug product will be manufactured by
and may be
tested and packaged for marketing by
The finished drug product will be used in haspitals and clinics throughout the United states.

Leuprolide acetate, a peptide expected to have extremely low toxicity, is metabolized in vivo
to inactive metabolites. Any excreted metabolites that enter public water and sewage
treatment facilities are expected to be rapidly bindegraded by soil and water microbial
organisms.

Off specification lots of bulk drug substance from facility will be
treated as a special pharmaceutical waste and sent to an incineration site. Any unused drug
product that is returned to will be also separated and will be treated as special

pharmaceutical waste and sent an incinerator.

The Center for Drug Evaluation and Research has concluded that the product can be
manufactured, used and disposed of without any expected adverse environmental effects.
Precautions taken at the sites of manufacture of the bulk product and its final formulation
are expected to minimize occupational exposures and environmental release. Adverse
effects are not anticipated upon endangered or threatened specics of upon property listed in
or eligible for listing in the National Register of Historic Places.
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NON-CONFIDENTIAL '

Environmental Assessment of Lupron Depot® - 4 Month 30 mg

TAP Holdings Inc.
Bannockbum Lake Office Plaza
2355 Waukegan Road
Deerfield, Ilinois 60015

The Environmental Assessment (EA) being submitted by TAP Holdings Inc. on this product
1s a nonconfidential document and has appendices A, B, and C. These are: 1) Non- -
Confidential, Appendix A containing Material Safety Data Sheets (MSDS); 2) Non-
Confidential, Appendix B containing references; and 3) Confidential, Appendix C which is
the full EA for review by FDA.,
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1 DATE

Mzy 15, 1996

2 NAME OF APPFLICANT - . -
TAP Holdings Inc. :

3 ADDRESS
Bannockburn Lake Office Plaza

2355 Waukegan Road

Deerfield, Illinois 60015
4 DESCRIPTION OF THE PROPOSED ACTION
4.1 REQUESTED APPROVAL

TAP Holdings Inc. is seeking an approval through this Supplemental New Drug
Application for the manufacture, packaging, and distribution of Lupron Depot®4 Month
30 mg. for the palliative treatment of advanced prostrate cancer, pursuant 1o Section 505(b) of
the Food, Drug, and Cosmetic Act. The drug product is a leuprolide acetate suspension
designated for one intramuscular injection. every four months containing 30 mg of the active
ingredient. leuprolide acewte (also referred to in the Environmental Assessment as leuprolide).
This dosage form consists of leuprolide acetate enveloped in a polymer comprised of polylactic
acid. The drug-polymer microspheres are mixed at the time of use with a sterile diluent and

the resulting suspension is injected intramuscularly, providing 4 months of sustained leuprolide

releass into the nssues.



The drug product is admisistered with the belp of an administiation kit that
includes: 1) a single dose glass vial {a colorless 9 ml. silicone-baked vial of highly resistant,
boro-solicate glass __ glass)] containing the drug product which is the biodegadable
4-month depot comprising sterile, white, and dtlorless formulated microspheres [designated

TAP-144-SR (4M) 30 mg] containing leuprolide acetate (30 mg), polylactic acid (264.8 mg),

and D-mannitol (51.9 mg); the glass vial has a ___ rubber stopper
with an aluminum cap which has a dark blue cover which can be taken off
easily; 2) a 2-mL glass ar1pule [coloriess, highly resistant, boro-silicate glass glass)]

cgntaining the diluent which is clear, colorless, and slightly viscous liquid fdesignated TAP-
144-SR(4M) Vehicle] for reconstitution; 3) one ) ' syringe withd- Needle
for withdrawing the vehicle from the glass ampule and placing it in the vial contining the
drug product; and 4) one extra | Needle used along with the syringe for intravenous
injection. The administration kit is packaged in a

container.

A five vear forecast for the quantity of the drug substance that will be required
to manufacrure the drug product Lupron Depot® - 4 Month 30 mg from 1997 (*===*===) t0
2001 (========) is presented in Appendix C.

The bulk drug, leuprolide acetate, manufactured by has
been the subject of a first and previcusly approved new drug application (NDA 19-010,
approved April 9, 1985) for Lupron® Injection, list 3626. Subsequently, the following

NDAs have also been approved:



Lupron Depot® 7.5 mg, list 3629 (NDA 19-372 in January 1988)

Lupron Depot® 3.75 mg, list 3639 (NDA Z0-011 in October 1990)

Lupron Depot®-PED 11.25 mg, list 2270 (NDA 20-263 in April 1993)-

Lupron Depot® 3.75 mg, list 3639 (INDA 19-943 in March 1995)

Lupron Depot® - 3 Month 22.5 mg list 3336 (NDA 20-517 in December 1995)

A rcqué:ﬁ! *or approval of an NDA (#20-708) for Lupron Depot® 3 Month
11.25 mg has been submitted on March 6, 1996, and is under review by FDA.

The format of the EA for Lupron Depot®4 Month 30 mg, is arranged as
required in 21 CFR 25.31a "Environmental Assessment for Proposed Approvals of FDA-
regulated Products”, and "Guidance for the Industry for the submission of an Environmenta]
Assessment in Human Drug Applications and Supplements™ provided in the guidance
document from Center for Drug Evaluations Research (CDER) of FDA (1995). Using the
formula recommended in this FDA, CDER guidance document, the Expected Introduciion
Concentration (EIC) was estimated 10 be ****#***ssmsnusnnmnsunnns (***) which is several
orders of magnitude below the one (1) pan par billion (1 ppb) limit set in the guidance”
document. Because leuprolide acetate, being a pepuide is readily biodegradable to CO,, and
the EIC is less than *=* *~*_ an abbreviated Environmental Assessment (EA), excluding items
7-11 1s presented based on the FDA. CDER (1995) guidance document. Supporting
documents for the items discussed in this EA have been organized as Appendices A to C.

4.2 NEED FOR ACTION

Leuprohide acetate 1s a long-acting GnRH analog. Itisa nonapeptide

synthesized sequentially in solution using the classical method of blocking, coupling, ahd

9



deblocking of the amincacids. All the aminoacids are levo-rotatory (L-) except for the
leucine in the sixth position which is dextro-rotatory (D-) (Appendix C). Admiristration of
leuprolide acetate results in an initial sumulanon followed by a prolonged suppression of
pituitary gonadotropins. Repeated dosing results in decreased secretion of gonadal steroids.
Consequently, tissues and functions that depend on gonadal steroids for their maintenance
become quiescent. ‘nus effect is reversible through discontinuation of drug therapy.
ﬁ;dministration of leuprolide acetate has resulted in inhibition of the growth of cenain
hormone dependent tumors (prostatic tumors in Noble and Dunning male rats and DMBA-

tnduced mammary tumors in female rats) as well as atrophy of reproductive organs.

In humans, administration of leuprolide acetate results in an‘uutxal increase in
circulating levels of luteinizing hormone (LH) and follicle stimulating hormone (FSH),
leading to a transient increase in levels of the gonadal steroids (testosterone and
dihydrotestosterone in males, and estrone and estradiol in pre-menopausal females),
However, continuous administration of leuprolide acetate resuits in decreased levels of LH
and FSH. In males, testosterone is reduced to castrate levels. In pre-menopausal females,
estrogens are reduced to post-menopausal levels. These decreases occur within two to four
weeks after wutiation of treatment and castrate levels of testosterone in prostatic cancer
patient have been demonstrated for periods of up to five years (TAP Pharmaceuticals Inc.,
1995).

Leaprolide acetate is not active wher given orally. However, the

intramuscular injection of the biodegi-adable Lupron Depot® formulation provides 4 months

of sustained leuprolide release into the tissues. The subject of this NDA and the

—
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Eqvironmental Assessment prepared in this document is Lupron Depot®-4 Month, 30 mé,

which will be used for the palliative treatment of advanced prostrate cancer.

43 PRCOUCTION LOCATIONS AND THEIR ENVIRONMENTAL SETTINGS
The bulk drug, ieuprolide acetate, is manufactured by and

is the subject of a previously approved New Drug Application (15-010), approved April 10,

1985). ) will be the primary supplier of the bulk

drug substance. is an alterpate bulk drug supplier.

»

The bulk drug is shipped from
for manufacture of the final dosage form. Both the drug product (microspheres) and

diluent are manufactured by from where they are

packaged in the primary containers and shipped to . for labeling
and final packaging. The sites of manufacture of bulk drug and the drug product and the
diluents. as well as the packaging (Figure 4-1) are listed below along with their addresses.
The drug is distributed within the United States by TAP Pharmaceuticals Inc., Bannockburm
Lake Office Plaza, 2355, Waukegan Road, Deerfield, Illinois 60015, USA. .

A brief description of the environments at and adjacent to the manufacturing
and packaging facilities involved in the drug substance and the drug product manufacture and
packaging of drug product are provided after the listing of the production locations.

4.3.1 Synthesis_an uction of Bulk Drug Substance
The synthesis scheme of leuprolide acetate powder is described in Appendix C.

Production of the bulk drug substance, leuprolide acetate is conducted at the following

locations:

11



ATTACBMENTS

15-1
15-2

153

15-4

15-5

15-6

15-7

Environmental Laws and Regulations of Japan
Statewent of General Environmental Compliance for -

Certificate of Environmental Compliance for the Manufacture of
Bulk Drug, Leuprolide Acetate, at

Certificate of Environmental Compliance from Plant General

Manager of ‘or the Manufacture of Bulk Drug -

Leuprolide Acetate

Certificate Environmental Compliance for the Manufacture of Drug

Product and Vehicle (Lupron Depot® - 3 Month, 11.25 mg), at
From the

Managers of Environmental Pollution Control, Water Quahty

Control and Industrial Waste Guidance Departments,

Government, Japan

Certificate of Environmental Compliance from Plant General

Manager of Plant for the Manufacture of Drug Product, and

Vehicle (Lupron Depot® - 3 Month, 11.25 mg)

Certificate of Environmental Compliance from the Mayor of

- for the Mapufacture of Drug Product and Vehicle

(Lupron Depot® - 3 Month, 11.25 mg)

Certificate of Environmental Compliance from the Director of

n30



4.3.2 Manufacture of the Final Dosage Form (Dmig Product apd Diluent)

4.3.3 Packaging of the Final Dosage Form (Prug Product and Diluent)

4.3.4

The manufacturing of drug substance, leuprolide acetate, is conducted at the

The southemn part of is
bordered by the Seto Inland National Park, and the northern side is adjacent to a commercial
and residential area. The plant has a total area of about 0.37 square miles. The
climate of City is characterized by warm summers (71 to 95°F) and cold to moderate
winters (23 to 55°F). The average annual rainfall is 67 inches. Most industries and
residences in City obtain potable water from the City of _ municipal water

supply. The source of the municipal water supply is the Shimata river, which passes from

-
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the  City from north to south and flows down into Seto Inlaad Sea. The. Plant

uses municipal water only. Wastewater is sewered to an On site water treatment facility.

43.5 " R

The method of manufacture of the drug product, Lupron Depct®, 4 month,
30 mg [TAP-144-SR(4M) Injection 30 mg] is described in the Appendix C. The plant
of the | | _ is the site of drug product, leuprolide manufacture
and is located in the northwestern part of City. It is situated approximately 650 yards
from the Yodo river and is more than 0.07 square miles in area, Drainage is dominandy o
the south toward the river. The climate of City is characterized by warm summers
(75 to 95°F) and cold to moderate winters (36 to 50°F). The average rmnf:H is 52 inches.
Most industries and residences in City obtain potable water from the City of
municipal water supply. The source of municipal water supply is the Yodo River flowing
from Lake Biwa. The Plant uses municipal water only. Wastewater is sewered to an
on site water treatment facility.
4.3.6 )

The method of manufacture of drug product and the vehicle (diluent) at

located at the s

described in Appendix C. Most industries and residences in obtain potable
water from the municipal water supply. The source of municipal water
supply is the Sagami River flowing from Lake Sagami. The Plant uses municipal

water onlv. Wastewater is sewered to an onsite water treatment facility.

13



4.3.7

The synthesis of bulk drug (Appendix C) and the packaging of final dosage
form (drug product and vehicle) is conducted at , _ -

The pro;:enies of the . are docated within Lake County, Illinois. The
North Chicago property lies 600 to 1000 feet west of Lake Michigan at an elevation of ten
to fifteen fest above the average 580 foot mean sea level elevation of the lake. There are no
other significant geographic features, such as mountains, lakes (aside from Lake Michigan)
or rivers in proximity to the manufacturing site. The area is topographically flat and slopes
very gently to the east, toward Lake Michigan. Drainage is dominantly to the east-southeast,
again toward the lake. The climate of northeastern Dlinois is W by warm
summers (74 to 94°F) and cold winters (20 to 32°F). The average annual rainfall is 32
inches; wind directions are highly variable.

Most industries and residences near the _ facility are
served by the City of North Chicago municipal water supply. The source of the municipal
water supply is Lake Michigan. The facility currently uses municipal
water. Wastewater is sewered o the treazment facility of the North Shore Sanitary District.
Land use (zoning) near the North Chicago facility is primarily residential and industrial. The
portion of Lake County in which it is located is part of the Chicago metropolitan area.

The physiographic features and near surface deposits of northeastern 1llinois
are the result of the late Pleistocene Wisconsonian giaciation, the most recent of four
episodes of continental glaciation. Glacial deposits of the Lake County area consist of lake

sediments (clay, silt and sand) of the Equality Formation, and clayey 1o silty g]aciaﬁ till of

14



the Lake Border Morainic System. From 50 to 200 feet of Pleistocene glacial sediments
unconformably overlie Silurian dolomite in this area. The Paluozoic stratigraphic section in
this area from top to bottom includes Silurian dolomite, Ordovician shale, dolomite, and
s.andstom;, and C_a.mbrian sandstone. The Paleazoic section unconfermably overlies
Precambrian crystalline rocks. Three dominant aquifer systems, the Basal Bedrock, Midwest
Bedrock, and Upper Eedmck, underlie northeastern Ilinois. Principal water producing zones
include sandstone of the Eau Claire and Mount Simon Formations for the Basal Bedrock
system, the lronton-Galesville and Glenwood-St. Peter (Ancell aquifer) sandstones for the
Midwest Bedrock System, and the Silurian Dolomite aquifer for the Upper Bedrock system.
Locally, Pleistocene deposits may yield large quantties of water (greater than 1000 g€pm);
however, development of this aquifer is limited. Municipal and industrial water wells in the
Chicago region tap the deeper aquifer systems.
4.4 LOCATIONS OF USE

The Lupron Depot®-4 Month 30 mg, will be administered under the
direction of physicians to patients afflicted with advanced prostrute cancer. The locations of

use are, therefore, mainly hospitals and clinics throughout the United States.

45 DISPOSAL SITES

The disposal of the component, of the administration kit after administering it
to the patient will be consistent with disposal practices of hospitals and clinics. Generally,
needles, svringes, vials and ampules are treated and disposed of as special hospital wastes in

a centified jandfill.

15
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Lzuprolide acetate is metabolized extensively in the buman body. The
excipients used in the drug product, as well as the components of the diluent are easily
biodegradable. Negligible quantities of the drug substance and its mctabolites_ or excipients
are excreted by p_aticnzs which will enter municipal treatment systems through domestic
sewage. -

Off spc;:iﬁcaﬁon lots of bulk drug substance from
facility will be treated as a special pharmaceutical waste and sent (0 an incineration site. Any
unused drug product that is returned to (beyond expiration date) will be separated; the
vials with drug will be treated as special pharmaceutical waste and sent 10 an inciue -ator. All
other components are seat to a Jandfill. Deuails of mode of disposal of was—tc:arc discussed in
Section 6.0.

5 IDENTIFICATION OF SUBSTANCES THAT ARE THE SUBJECT OF

THE PROPOSED ACTION

Information on the drug substance, leuprolide acetate, is provided below to
allow for accurate location of data about the chemical in scientific literature and 1o allow for
identification of closely related compounds. The information is taken from the Chemistry and
Manufacturing Controls Section of this supplemental application.

51 NOMENCLATURE
5.1.1 Established Name (United States Adopted Name - USAN)

Leuprolide Acetate

16
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Leuprofide Acetate Bulk Drug
v

Y

Lupron Depote - 4 Month 30 mg
(Drug Product) and Diluent

\

\
Assembly and Packaging Of Administration Kit

Y

TAP Phammaceuticals Inc
Deerfieid, IL, USA

4
Distribution Of Administration Kit

Figure 4-1
Sites Relevant to the Manufacture,
Packaging, and Distribution of Lupron Depot® -
4 Month 30 mg -

17
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5.1.2 Brand or Proprietary Name

Lupron Depot®-4 Month 30 mg
5.1.3 Chemical Abstracts Name -
5-oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyi-D-leucyl-
L-leucyl-L-arginyl-N-ethyl-L-prolinamide

5.1.4 CAS Registry Number

74381-53-6

5.1.5 Laboratory Codes

Abboti-43818/Takeda-TAP-144

5.1.6 Molecujar Formula apd Weight

FOI‘Inula = ng HuNmOl:.CI'I3COOH; Wcight - 1269.47

5.1.7 Structural (Grphic) Formula

—_— 0™ Y oH o H o o H o M O(-]OH
C--i\N/LE";"FH-E-’I‘-?H-E-';‘-GH-E-?;-QH-E-':‘-;H-E-N~{:H-E-N-9H-E-N E-l‘d-cu_.cn, * +4CH,CO0N
M CH, CH, FH, CH, (.'.‘H_. QH, cn.
%\ Om CH=CH  Ch-Ch CH, .
6H, r.".H, ‘:'7",
OH h=H

L ane

NH,

5.1.8 Dissociation Constant and K__
Three ionization sites are present: imidazolyl nitrogen of histidine, pKa 6.0;

the phenolic hydroxyl of tyrosine pKa 10.0; and the guanidine nitrogen of arginine pKa 13.0;

log K. 15 0.52 10 0.98

18
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5.19  Physical Description
White Powder

5.2 A&DTITTVES _ -
The excipients of the drug prodect and the vehicle are listed in Appendix C.

Most of the components are readily biodegradable.
5.3 IMPURITIES

Approximately impurities i.e., %); unknown

%); _ .%); and

%) have been identified (Adjei and Hsu, 1993; Appendix B) and total

amount of the five impurities combined did not exceed % and, therefore, further elaboration

of these impurities have not been made in the EA, as per CDER, FDA (1995) guidance

document,

6. INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT
This section discusses the introduction of the substances into the environment
and the conirols exercised during the manufacturing and packaging operations. The )

manufacruring facilities of

cities in Japan are governed by the Environmental Laws and Regulations of Japan
(Anachment 15-1). The manufacturing of bulk drug and the packaging operations for the
drug product at are governed by Environmental Laws

and Regulations promuigated under the National Environmental Policy Act (NEPA).

19




6.1 Synthesis and Production of Bulk Drug Substance at ~~ o

6.1.1 Substances Expected to be Emitted o
Atmospheric Emissions -
The facility at is equipped with Air Pollution Controls.

The drug substance will be manufactured in a closed system. Particulate emissions will be
negligible as the synthesis of leuprolide acetate involves the use of a variety of sojvents
(Appendix C). An examinatior of the details of synthesis (Appendix C) shows that the most
likely volatiles emitted will be acetone, acetic acid ard alcohol. The only potential exposure
© the air could be during the dispensing of the bulk drug for export 10 Japan, which is also
conducted carefully in specially packed containers which are housed in drums.

Aqueous Wastes

Losses during formulation as aqueous waste are insignificant since the total
quantity of the drug substance produced for this indication will be *= »* (***~***). Any
small amounts in the aqueous water are deactivated and then sewered. Ii any significant
amount of drug substance is left in the process tanks, it will be contained and disposed of as
a special pharmaceutical waste, Any final synthesis waste such as intermediates during the
synthesis process will also be disposed of as a special pharmaceutical waste. ‘Wastewater
from equipment and room cleaning is directed to the chemical sewer which goes to the

Wastewater Treatment Plant. After pre-treatment at North

Chicago. the wastewater is discharged | Wastewater Discharge Control Document

(Permity No 95-5A] to the sewer system of the Nonth Shore Sanitary Distnct (NSSb) and
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from there to Gurnee Wastewater Treatment Plant of the NSSD. The other waste strearns
(eg., solvents) some containing water are: 1) recovered; 2) recycled; 3) incinerated; or 4)

used as a boiler fuel. _ ) -
' Solid Wastes -

Solid wastes from manufacturing of bulk drug as leuprolide acetate are
expected to be nummal since the peak yearly production of the drug substance for this
indication is ****=. Packaging rejects, air filter carrridges, and protective clothing worn by
employess will be collected in drums and disposed of off-site. These solid wastes will be
transported to Waste Manazement of Wisconsin, Bristol, Wisconsin (Permit No. 3062).
Unused drug substance, past expiration date will be disposed of as a specml ;harmaceut.ica]
waste, and incinerated using the contractors listed in Table 6-1.

6.1.2 Controls Exercised on Residuals and Emissions

Air emissions are controlled as required by the Operating Permit of the Hlinois
Environmental Protection Agency (IEPA). Record of emissions are maintained and available
for inspection. All air emissions are within the permitted limits. Solid wastes are disposed
- of at perminted waste facilities. Wastes are sent for recycling into fuels at the waste facilities
discussed in Table 6-1. Special Pharmaceutical wastes discussed above are sent for
incineration (Table 6-1).

6.1.3 Compliance of ction with icable Emission uirement

Since particulate and VOC emissioas are insignificant {Tllinois EPA (IEPA)

Definition: iess than 0.1 Ib./hr. and 0.44 tons per year], at ) facility,

manufacturing of iess than ===* of bulk drug will be in compliance with [EPA requirements.
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Only tank residuals and fill line residuals will be sewered. In the event some
amount of drug substance is left in the process tanks for disposal, it will be drummed up and
disposed of as a special pharmaceutical wastc.- Particulate emissions from the drug-substance
manufacturing facility at " is regulated under a permit issued by the
Ilinois Environmental Protection Agency. Wastewater from manufacturing must meet the
General Prctrcauncn.t lSta.ndards in 40 CFK Part 403 and the Effluent Guidelines and
standards for Pharmaceutical Manufacturing in 40 CFR Part 439. The prohibitions and
timitations for discharge into the sewer system of the North Shore Sanitary District (NSSD)
are listed in NSSD Wastewater Discharge Control Document No. 95-5A. Solid wastes will
be landfilled by Waste Management of Wisconsin under Permit No. 3065 from the State of
Wisconsin, Department of Natural Resources.

A Centificate of General Environmental Compliance with applicable emission
requirements for the manufacrure of drug at : _ is provided in
Attachment 15-2.

6.1.4 Effect of the sed Acti jance wit t Emission -

Requirements

Emissions and releases from the manufacture of drug substance will not exceed
the limitations of current permits. Manufacturing of this product will be scheduled to fit
within the existing framework of activities for which current emission requirements are

applicable. No additiona! facilities are required to facilita‘e the manufacture of bulk drug for

this indication.
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6.2 Packaging of the Final Dosage Fonn at

Unused administration kits, or ti:ose kits past expiration dates will bereturned
to . _ wherethe drug product and the diluent, syringes and
needles will be sorted out. Vials with the drug are treated as special waste and put in fiber
or piastic drums and are sent for incineration at approved medical waste incinerators
(Table 6-1). All other components of the kit are shredded in garbage hopper and treated as
non-hazardous solid waste and go 1o the landfill managed by Waste Management of
Wisconsin.

6.3 thesi 1) o ide

A certificate of compliance of with local and national
environmental regulations for the synthesis of bulk drug, leuprolide acetate by the Director of
Table 6-1

Waste Disposal Contractors and Their USEPA Registration Numbers* -

Contractor USEPA ID# Eunction
UTD98152177 Incineration
ARD981057878 Fuels
3062 Solid Wastes

“This is a current list of contractors and is subject to change.
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Envix'onniental Protection Division, Environmental Protection and Public Health Department,
Yamaguchi Perfectural Government, Japan is provided in the Attachment 15-3. As required
by the FPA, CDER (1995), EA guidelines fo; those manufacturing sites located outside the
United States, a letter from the General Manager of _ Plant certifying that the
facility is in compliance with all local and National regulations is provided in Antachment

15-4.

6.4 Manufacture of Drug Product and Diluent at

A certificate of compliance of . Plant with local and paticnal
environmental regulations for the manufacture of Lupron Depot® (Drug Pr:duct and Diluent)
by the Manager of Environmental Pollution Control, Water Quality Control and Industrial
Waste Guidance Departments, Osaka City Government, Japan is provided in Antachment
15-5. As required by the FDA, CDER (1993), EA guidelines for those manufacturing sites
located outside the United States, a letter from the General Manager of _ Plant
centifyving that the facility is in compliance with all local and National regulations is provided
in Attachment 15-6.

6.5 anufactu yct and

A cenificate of compliance of with local and national
environmental regulations for the manufacture of Lupron Depot® (Drug Product and Diluent)
by the Mayor of Fujisawa City is provided in Attachment 15-7. As required by the FDA,

CDER (1995), EA guidelines for those manufacturing sites located outside the United States,
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a letter from the General Mapager of Plant certifying that the facility is in
compliance with all Jocal and National regulations is provided in Attachment 15-8.

6.6 OCCUPATIONAL SAFETY : -
At the facility, chemicals used in manufacture of the

drug substance, leuprolide acetate, are regulated by the Occupational Safety and Health
Administration. Empioyees are trained in the proper operation of equipment in order to
minimize potential safety, health and environmental risks. Extensive safety training is
mandated, and Material Safety Data Sheets (Appendix A) are available to personnel for-
chemicals handled in the manufacturing area. Employee training is conducted on the
chemical hazards associated with manufacturing. T

Specified personal protective equipment (¢.g., gloves, safety shoes, eye
protection, respirators, etc.) and engineering controls designed for the equipment (e.8.,
exhausts to remove dust) are adequate to protect the employees. Specific procedures for
gowning and degowning and spill containment are in place and all employees working in

leuprolide acetate manufacturing facility are trained to follow these procedures.

The safe transport of all drug-related materials is ensured by following
protocols which include formal qualification of vendors, training of personnel, and rigid
specification of containers and materials. Access to drug substance is restricted to authorized
personnel.
6.7 UNT OF T

Human drugs find their way into the environmental compartments (eg. soil,

air, water) through manufacture, use, dispesal and accidental spills. The two major sources

-
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of environmental exposure of the drug are: 1) the patients who use the drug product; the.
drug product and/or its metabolites are discharged into the domestic sewer through excreta of
the patients; and 2) release of the drug or its-pmcursors or by-products through wastewater
from thc'manufacmﬁng plants. In either case the municipal sewage in the wastewater
treatment plant could be the main recipient of these contaminant sources. The concentrations
and releases in the subsections below are estimated without taking into consideration any
degradation of the drug or its products at the manufacturing plants or during transport in the

municipal sewage to the wastewater treatment plant (WTP), and, therefore, are worst gase

SCENAarios.

6.7.1 Human Elimination
The drug product, Lupron Depot® - 4 Month 30 mg, is administered as

intramuscular injection. Over a 4-month period sustained release of leuprolide acetate, the
active ingredient, is facilitated. As it is released and metabolized within the human body, the
drug product is biodegraded. Information available on the metabolism in the human body is
provided below to understand the products that are eliminated (or excreted) from patients
using this drug.

Leuprolide acetate (TAP-144) has mostly naturally occurring amino acids
comprising in its structure (5-Oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryi-L-tyrosyl-D-
leucyl-L-arginyl-N-ethy)-L-prolinamid=) with the exception of D-leucine. Amino acids that
are naturally occurming can be mewbolized by microbes to CO,. Naeshiro et al (1990) used
carbon-14 labeled leuprolide to study its metabolism in rats and dogs. Biotransformation of

leuprolide i rats and dogs is consistent with what might be expected for a small peptide i.e.,

n2o



it involves the hydrolysis of amide bands, followed by the excretion of smaller peptides in
urine or bile and/or further catabolism of component amino acids. The metabolic pathways
of leuprolide are summarized in Figure 6-1. I;eupmlidc is metabolized in rats and-dogs
through ;tydmlysis to form the M-I pentapeptide (Tyr-D-Leu-Leu-Arg-N-ethyl-prolinamide)
and the M-III tripeptide (Tyr-D-Leu-Leu-OH). Further hydrolysis of M-I leads to the M-I
tripeptide (Tyr-D-Leu-Leu-OH), while M-I is hydrolyzed to M-IV dipeptide (5-oxo-Pro-
His-OH). Some of the metabolites are further catabolized as evidenced by the loss of iabel
in the expired air and/or the apparent incorporation of carbon-14 into methanol-insoluble
components in tissues. Naeshiro et al (1990) also demonstrated that most patural amino acids
could metabolize to “CO,, unless they are unnatural amino acids, such as I;-Ieucine present
in leuprolide acetate. For example, when leuprolide was labeled with carbon-14 in the oxo-
proline moiety, about half the label was eliminated in the expired air, presumably after
having been completely catabolized to '“CO,. Labelling in the D-Jeucine, whick is the only
unnatura) amino acid in the leuprolide molecule, afforded the retention of the label but some
radioactivity was still eliminated in the expired air. Leuprolide labeled with carbon-14 in the
oxo-proline moiety metabolized and approximately 47 % was eliminated in the expired air
("CO.). and 49% of "“C was excreted in urine (49%), only 1% was recovered in feces
during a four day study period. In urine, the unchanged leuprolide accounted for 12% of the
“C-dose., while M-III, a tripeptide from the amino side of the molecule (5-oxo-Pro-His-Trp-
OH) represented 10% and M-IV, a dipepude {5-oxo-Pro-His-OH) accounted for 17% of the
dose. The metabolites of leuprolide do not contribute to the pharmacological activity of the

compound nor the metabolism of leuprolide shown to be of any toxicological concem.

-
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In patients given three 1 month depot injections of 3.75 mg/dose at 4 week
intervals, the urinary recoveries of leuprolide and its M-I metabolite averaged 1.2% and
0.4%, respectively, within 24 hours after the first dose and increased t0 2.9% and-1.5%
after 27 days. Based on these results it can be concluded that leuprolide is metabolized
extensively in the human body, possibly leading to ultimate degradation to “CQ,, which may
be released in the expired air. Since CO; is a natural component of air, this expired air has
no environmental impact. The components of the drug product such as poylactic acid and D-
manitol are readily biodegradable to CO; and H,0 (Literature Review on the Polymers’of

Lactic and Glycolic Acid, Reference 3, Appendix B).

v —

For the estimations of Expected Introduction Concentration (EIC) from use, it
is assumed that all the drug forecasted for production in the United States {Appendix C),
which is approximately =>*=====e==w=*= in the fifth year of production, will be ingested
and eliminated by the U.S. population. This worst case estimate also assumes that there will
be no metabolism of leuprolide acetate in the human body and that there will be no
degradation in the domestic sewage receiving human excreta containing the drug product.

Typica .ninimum and maximum flow rates for wastewater treatment systems
are set by Federal and State agencies to range from 280 to 1,500 L/person/day (Metcalf &
Eddy, Inc., 1979). The 1990 Census gives the population of the United States as
250.378.000. The worst case concentration of the drug expected to be found in WTP is
estimated from the dilution of the total drug produced in the year of maximum production

(*====*=+) in the total wastewater produced n the United States. .
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The Expected Introduction Concentration (EIC) from use at the WTP can be

estimated from the following equation:
EIC « Total drug produced (fifth year production) -
Total waste water in thc United States

Total Jeuprolide acetate produced [peak year (1998) production estimate] = *=**®* =e=ssnns
(**) = or "**=* x 10" g
Total wastewater produced in the United States per year:

Liters of waste water per person = 280 L/day

Population of the United States = 250 million

Days in a year = 365 days

= 280 x 250 million x 365 = Liters of total waste water per year

Therefore the EIC for leuprolide acetate at the WTP will be:

ssass y 10° OF ssass sxnaxn

= axae snns (san) s sanunass (sxs)
280 x 250 x 10° x 365

An equivalent method for calculating the concentration of drug that would be

expected at the WTP is given in [nterim Guidance to the Pharmaceutical Industry for
Environmental Assessment Compliance Requirements for the FDA (PMA, 1991) which

estimates the EIC in ppm as follows:
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ppm = (A) (B) (C) D) (E) (F)

A = pounds/year production

B = yecar/365 days

C = day.person/280 L (74 gallons) °

D = 1/250 million persons

E = gallons/8.34 pounds

F = one million (x 10* = ppb)
Leuprolide acetate at WTP in ppb = »*®w=» w=» (sxsw= Kg) (A) x 1/365 (B) x 1/74 (C) x
17(250 x 10%) (D) x 1/8.34 (E) x 10° (F) = **=== %= gr »*e=> s

A method for calculating the expected introduction concentration (EIC) of the

drug at the WTP is given in "Guidance for Industrv for the Submission of an Environmental
Assessment in Human Drug Applications and Supplements” published by the Center for Drug

Evajuation Research (CDER), FDA, in November 1995 (FDA 1995). The estimate of the
EIC in ppm based on this method is as follows.
EIC-Aquatic (ppm) = (A) (B) (C) (D)
A = Kg/year production
B = 1/Liters per day entering WTP

C

year/365 days
D = 10° mg/Kg (conversion factor)

EIC of leuprolide acetate at WTP in ppm = =**** (A) x 1/1.115 x 10" (B) x
1/365 (C) x 108 (D) = #===swi= =um r wemmr wna

30

naA




The worst case EIC estimation for leyprolide in WTP calculated three differeat ways ranges

m e o *eess sex  Thig is several orders below the i ppb cutoff limit suggestcd in

fro
the FDA CDER (1995) EA guidelines. ' -
6.7.2

Synthesis of the drug substance and packaging of drug product is conducted at
| Manufacture of the drug product is conducted in

4 . - -

No air emissions are expected during syathesis or packaging at
The drug product is administered under the directions of a physician. Therefore,

it will not be entering the environment through patient uze. l.ess than % of the kit
ingredients (other than the drug product) may be disposed of in the Jandfill as pan of unused,
rejected or expired drug product and the drug product is itself incinerated. Thus, emissions
from introduction into the environment through disposal would be negligible and no
environmental impact is anticipated.
7 FATE OF EMITTED SUBSTANCES IN THE ENVIRONMENT

The environmental fate of the emitted substances is not presented because the
~ worst case EIC for the drug is less than ==~ ==*, which is several orders below the cutoff
limit of 1 ppb suggested by FDA, CDER (1995).
8 EFFECT OF EMITTED SUBSTANCES IN THE ENVIRONMENT

See Sections 4.1 and 7
9 USE OF RESOURCES AND ENERGY

See Sections 4.1 and 7.
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Proposed Pathway of Leuprolide Metabolism
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10 '~ MITIGATION MEASURES

See Sections 4.1 and 7.

11 ALTERNATIVES TO THE PROPOSED ACTION : -

»

See Sections 4.1 and 7
12 PREPARER

Ranga Velagaleti, Ph.D

Director

Pharmaceutical Manufacturing Support & Environmental Compliance Division

Analytical Biochemistry Laboratories, Inc.

7200 East ABC Lane
Columbia, Missouri 65202

*

The undersigned certify that the information presented is true, accurate, and complete
for preparation of the Environmental Assessment Report in accordance with 2] CFR

25.31(a).

Signature 6‘% ‘—)f-'/w ‘ Date S~/ 7—~9¢
[ [44
Title: Director, Pharmaceutical Manufacturing Support & Environmental Compliance

Division
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13 CERTIFICATION
The undersigned official certifies that the information presented berein and
provided to Ranga Velagaleti by TAP Holdings Inc. (applicant) is true, accurate, and

complete to the best i our knowledge.

The undersigned official certifies that the EA summary document and Appendices A
and B contain non-confidential information and acknowledges that the non-confidential
information will be made available to the public in accordance with 40 CFR part 1506.6.

Appendix C includes confidential and proprietary information and is not for public

disclosure.

Signatyre Mi@i‘f‘% Date S /2//9¢

Title: Regulatory u e
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ATTACBMENT 15-1

Environmental Laws and Regulations of Japan
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MATERIAL SATETY DATA SHEET

aaaaaaaassaa ABBOTT LABORATORIES ‘
a CEPMICAL & AGRICULTURAL PRODUCTS DIVISION

assaaaaaa a RORTB CHICAGO, ILLINOIS 60064

a a  EMERGENCY TELEPHONE 1-708-937-6100
a ABBOTT & CHEMTREC 1-800-424-5300
aaaaaaaaaaaa - _

ISSUE DATE:08/19/94 TSCA STATUS:Exempt APPROVAL:

LIST/CODE:1375,5500,2636/¢1430,
43538, 41599

. PRODUCT NAME: Lesprelide Acetste

CBEMICAL NAME: $=D=Loucine-9-(N-athyl-L-ptelinsside}~id~
doqucuanu-uuuiluq Retasas~Teleasing facCtsr mORBECETALS; cElRAdNIEO U

DOT CLASSIFICATION: wmet negulated L
HEAZARDOUS INGREDIENTS/IDENTITY INFORMATION
OSHA ACGIE ABBOTT
PEL TLV LIMIT

NAME {CAS NO.)

Leuptelide acetater[(74351=33-6) nL RL

expazardous per QINA €TITaIIN

e+ e Intetnal Guidelice 0.01 meg/m) (-1
*waA}, In the event that tae axposuia limst
cannet be demcnatiated DY air Benjitscing,
bioclogical meajtoring te essess expasuca
(specific proqran deslgnad and

sdmipistared through Corpurits Empleyss
Mealth] shayld bs used,

PHYSICAL PROPERTIES

ApPpea-ancr: white, flecculant pavdes

Solubllity: cospletely soluble ip wster

Boiling Point: s/a Melting Point: wss
pR: s/ _ Vapor Pressure: s/a
Vapor Density: w/a ‘ Density: a/a

Vis.aosity:iwsa
FIRE AND EXPLOSICN DATA

Flash Point: s/a .



PAGE: 2

PRODUCT NAMEZ:Leuprolide Acetate o '

FIRE AND EXPLOSION DATA (cont)

extinguishing Media: ovse qpunun-lodh for wnderlying csvse of fLire—.

Special rire righting Procedures: _wes: protective clataisg aad self-
centained Breslhing sppatstns

Unusual Fire and Explosion gazards: s/v
’ REACTIVITY

Incompatibility: “srpecalecice sslutiens

HBazardous Decomposition or By-products: s/e

conditions to Avoid: wssp
HPALTH EAZARD DATA

Routes of Entry: Inhalation - YES Skin - Yes Ingestion - Yes
Oral Toxicity: a/8. ors} administrsatisn Bas preduced pharnoeuu-ie
t1weponsss 3n sed at a dese of 10 =g

Dermal Toxicity: s/». 1530 > 100 mg/xg (8C) 318 rats aud mice. Rkin
applicatisn has preduced pharsacslagicsl sssapensed is wumass sad amimals.

Inhalation Toxicily: s/o. Intranessl spplicetien has preduced

pnarascoleqic respeuses 13 ass 3ad wasen at deses of 30 acyg or mere

Corrosiveness: /o

Dermal Irritation: wo»

Ocular Irritation: /e

Dermal Sensitization: /2

Special Target Qrgan Bffect5: s clinicel use, subcutanssus dsses of
1 mg/day act s petent, Dut reversible, inbibitors of ONAN sscreties by the piltuitary
tewulting & iahibitien el svarisa and teeticular fupetjon. In contrast, doses &
lev a3 0.3% mcg oOr mors stimulste gonadotropips Talesss, in rabbita, subcutansoun

0.1 mcgsug/dey preduced sabryclethelity while dossqges ! 10
aimilear te Jeuptelide have

dosages as Jov as
acg/kg/day preduced fetal fessrplions 1D rata. Matelja. .
the potentlisl te ejert s ceptzaceptive e{fectl 3b pragn - vomes if adsimistarasd -1

days after the LE wuEQe.

Carcinogenicity: NTP - NL IARC - NL OSHA - NL " ACGIR - NL

-
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PRODUCT NAME:Leuprolide Acetate

HEALTH HAZA.RD DATA (cont)

Beniga pitaitary ayperplasias and tumars vers fauad 3
A atudy ia sise at desages . te
ses up

Carcinogenicity {(coat):
carcindgenicity scudies ja rats (O0.6-4 sy/kq/day).
60 sg/xe/éay wan vegative aad Recsapatable®affect has Been found im Ren at de

te 30 ag/day

Signs and Symptoms of Erposure: s/o. 1a clisice! wse, the imitial
fesponse te leuprelide acatate is aa iRNCreasae in 8, rsx aad male and fesals sex

heraones (e.g. testesteteyns and estrogens). Ceoazinsed use lesds te teductiens 1p
these herfmemes te castrate or Pest-nskepansal levels. oOther adverss reacrieas
isclude ket flashes, wdeas, 0I upaet, dizzinevs, headache, bene paLR, weskmsas.

Medical Conditions Aggravated by Exposure: s/v. pers swgsest )
Pteexinting pituitsry, ovariam er testicular dysfuacties. Netastatic vettebral

iesiwas and/ec Uranary ttact ebstrmctiea

Emergency and First Aid Procedures: iacaeve £:es seures of axpesure.
I axin or eys contact sccuts flush witd cepieas amsunts #f water. If irrytaties
persiscs or s1gns ef texicity occor, seek Redical strestisa. Be knevs antidote.
Provide symptomatic/suppartive Cats, BORiItOC1EG hermene/sexugl funetion, as Becessary

SPECIAL PROTECTION INFORMATION

Ventilation: vse ineide bhaed ot gisvenax
Respirator: supplied ai: respitater

Gloves: weer 2 pair;s Later ins)de,
thicxer outside

Eye Protection: rull fece fespirator

Other Prcotection: Vear fullbedy tyver coverings vith heod aad ahoe

covers

SPECIAL BANDLING AND STORAGE

Special Precautions: ween Eheteughly aftec hendling this coempound.
Eeep later gloves on until al) petentially Conctasineted pernsaal Pretective squipsent

s resavad
5pill or Release Procedures: we: B4terisl befete clesnup te prevent

dust generstion. Utilizge vantilacion and pecweonal] prétective equipaert duciag cleanup,

Avoid dust. Place in APPrOPriate container fet dispessl. Ventilate and wash apill

wWaste Disposal: Cispose of waterial j;a 4ccordance with applaicable
federal, state, ane loecal regulationg

Other Handling: ws»
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PRODUCT NAME:Leuprolide Acetate

Legend

N/A = NOT APPLICABLE

N/D = NOT DETERMINED

NL = Not Listed -
L = Listed'
C = Ceiling

s Short Term
A registered trademark of Abbott Laboratories

(R) =
(TM) = A registered trademark of Abbott Laboratories

|The information and recemasndstions contained hereis atre Bazed uwpen tests delieved te bhe
]

!
|teliable. Mowever, Abbett Laborateciea does nst guarantes their aceuracy or e.lﬂl.éll.l |
{BOR BEALL ANT OF TXIS INFORNATION COBETITUTE A WANRANTY, WNETHER EXPRESSED OR IRPLIED, AS H
|TO TERX SAPETY OF TME GOODS, TXZ NERCHNANTANILITY OF TAR QCODE, OR TNR FITHNESS OF TNXI GOODS ]
IFOR A PARTICULAR PURPOSE. Adjustment ts confors with actual ceaditions af useqge may be ]

{

|

|

!

Abbott Laborataries sassumes as respeasibility fet zesults ebtained er for

jrequired.
Se freedom fism

lincidental or consequential dcmages arising frea the uste of these dats.
|iatringemeat of any patest, Copyright er tradeaarx is to be inferged.
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!'. C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Hesith Service
h )
L NDA 20-517/8002 Food and 3';9 Administration
B 21 I997
Tap Holdings, Inc. .
Attention: Aruna Dabholkar, M.D.
Regulatory Products Manager
2355 Waukegan Road

Deerfield, IL 60015

Dear Dr. Dabholkar:

Picase refer to your pending May 30, 1996, supplemental new drug application submitted under
section 505(b) of the Federal Feod, Drug, and Cosmetic Act for Lupron Depot®(leuprolide acetate for

depot suspension) 4-month, 30 mg.

To complete our review of the Clinical section of your submission, we request thz follorving

information:

I. Intent-to-treat anaiyses for all efficacy endpoints. These should form the basis for all labeled

efficacy claims.

2. An integrated summary of safety that inctudes all existing safety data for all patients treated
with the 4-month Lupron Depot formuiation to date. This should include the safety data
from all treated patients in studies M93-012 and M93-013, as well as any other availabie
clinical safety data from foreign marketing and/or other known sources.

3. Revised labeling that reflects the findings of the above efficacy and safety re-analyses and
describes all known cases of “escape” from testosterone suppression during treatment with

the 4-month depot formulation.

4 If you plan to inciude labeling statements comparing the effects of the 4-month
depot formulation with other Lupron formuiations approved for this indication, these
statements should be based on intent-to-treat analyses of all endpoints described in labeling
from the current and prior clinical studies (M-93-013, M91-583, M91-653, M85-097).

5. A summary and evaluation of all available clinical data (whether or not considered "reiated”
to treatment) that may be used to estimate the incidence of severe adverse reactions
associated with inittation of Lupron treatment (i.e., “flare™ reactions of onset within the
first 3-4 weeks of Lupron treatment).  This summary should include any existing data that
directly compare the incidence of “flare” reactions with and without concomitant

antiandrogen administration.

6 A specific descripuon of any foreign experience with the chinical use of the 4-month {.upron

Depot



. NDA 20-517/8-002
T Pa_e 2

We would appreciate your prompt written response so we can continue our evaluation of your
supplememal application. -

If you have any questions, please contact Alvis Dunson, Consumer Safety Officer, at (301) 827-4260.

Sincerely,

&ﬂ(&u—c#ﬂm

Lisa D. Rarick, M.D.
Director
Division of Reproductive and Urologic Drug |
Products
Office of Drug Evaluation Il
Center for Drug Evaluation and Research
cc:
Original NDA 20-517 _
HFD-580/Div. Files
HFD-580/CSOQ/ADunson
HFD-580/LGolden/HJolson/L.Rarick/LPauls

Drafted by: ADunson/February 12, 1997/n20517s2ir

Concurrences:
LPauls2.12.97/L.Golden, Hlolson2.13.97/LRarick2.18.97

INFOKMATION REQUEST (IR)
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TAP HOLDINGS INC.
2355 Wauksgan Road
pDeerfield, IL 60015

. J
Aftention: Aruaa Dabheclkar, ¥,.D., Regulatory Products Manager

Dear SirfMacam: _
Wo.cuwhdqomdyourwppmwmll applmﬂoniotﬁwfolm:

Name of Drug: LUPRON DEFOT { Month 22.5 BE

NOA Number: 20-317

Supplement Number. 5~002

Date of Supplement: AT 30, 1996

Date of Receipt: MAy 31, 1996

Unlossweﬁndmeapduﬁmmmﬂemnﬁnq.mbappﬁuﬂmwﬂlmﬂhdummmbxuotm
A\ on JUL 3 0 19% in accordance with 21 CFR 314.101{a).

All communications conceming this NDA should be addressed as follows:

Chiet, Project Management Staff -

Division of Metabolic and Engdochne Drug Progucts
Office Drug Evaluation il -
Center for Drnug Evaluation and Research o

FORM FDA 12179 (18 PREVIOUS EDIMON 15 DBSOLETE
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TAD? HoLnINGS INC.
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May 30, 1997

Division of Reproductive and Urologic Drug Products
Documaent Control Room 178-20, HFD-580

Center for Drugs Evaluation & Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

AE:  Lupron Depot®-4 Month 30 mg
NDA 20-517, $-002
Amendment No. 011

Dear Dr. Rarick:

Pursuant to 21 CFR §314.60 (a), the Sponsor, TAP Holdings inc., submits
this amendment to the pending supplsmental application $-002.

Attached are the rovised labeling and the patient package insert as
requested today via telephone communication,

Sinceraly,
_ﬁ%/ﬁwﬂi.\
Aruna Dabholkar, M.O.

Associate Director, Regulatory Aflairs
(847) 317-48393

AD/mas

Attachment
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May 23, 1997 : -

Division of Reproductive and Urologic Drug Products
Document Cantrol Room 178-20, HFD-580

Center for Drugs Evaluation & Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: Lupron Depot®-4 Month 30 mg
NDA 20-517, S5-002
Amendment No. 010

Dear Dr. Rarick;

Pursuant to 21 CFR §314.60 (a), the Sponsar, TAP Holdings Inc., submits
this amendment to the pending supplemental application S-002.

Attached is the revised labeling as requested in your letter dated May
29, 1997. The oniy revision that is nat inc3rporated in this revision is the
change suggested in the last line of the Changes in Bone Density section
{(Page 7 of labehng}.

Also attaciiad s the Patient Package insert which has been revised to
incorporate all the changes recommended by ti.e Division this atternoon.

Sincarely,

. ' \"—l H
f/f(V;i‘(
Aruna Dabhoikar, M.D.
Associate Director, Regutatory Affairs
{847) 317-4883
AD/mea

Attachment
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]I TAP !-!:O;ij.\'c.s Inc.
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May 27, 1997

Division of Reproductive and Urologic Drug Products
Document Control Room 17B-20, HFD-580

Center for Drugs Evaluation & Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: Lupron Depot®-4 Month 30 mg
NDA 20-517, $-002 -
Amendment No. 009

Dear Dr. Rarick:

Pursuant to 21 CFR §314.60 (a), the Sponsor, TAP Holdings Inc., submits
this amendment to the pending suppiementai application S-002.

Attached is the revised labeling as requested in your letter dated
May 23, 1997 Also enclosed is the annotated labeling explaining the
revisions. Attachment #1 contains the 3500A forms for all the reported
cases of spontaneous abortions as requested.

Sincerely,
[ T
it
Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs

(847) 3174893

AD/mea

Attachment



May 9 1997 =2

Division of Reproductive ang Urologic Drug Progucts HFD-580. Mj
Document Controy Room 17B-20 &1
Center for Drugs Evaluation & Research ‘

Food and Drug Ao‘ministration
5690 Fishers Lane 1nmmscowm

Rockville, MD 20857
CSC ACTION

NDA 20.517, 5902 i Cieren Dda 5)\1& *
7a S 237*507

(Lupron Depot®. 4 Month 30 mg) iy
{leuprolide dceqate for depot Suspension) CSOINTALS DATE
Amendment No. 008

Dear Doctor Rarick:

Conveyed to the Spansor vig 3 teleconterence this morning with Mr Alvis T:

Dunson, Jr. and Dy, Nancy Sager. p J rf{
!
Following Téquested information s attached: ,uuf 4:" 11
m er.

Environmental Assessment portion of the application. This ! was vsi v~
o

1. Caleulation for the entire Product line of Lupron {Injection ang Depot). b}( Jfﬂ"“ “7 C&I
Mla {"t}ﬁ

2. Certifications from Abbott Laboratories for pyik manufacturing and for W
finishing.

Please note that the product still qualifies for 5 Tier 0 Claim.
A copy is being sent to D Sager via a telefacsimile

Sincerely,

W’Z’ﬁg“.‘f.t =

! Aruna Dabhoikar D.

! Associgte Directar Regulatory Affairs
' (847) 3174893

AD/pjp

Attachment
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Division of Reproductive and Urologic Drug Products
Document Control Room 17B-20, HFD-580

Center for Drugs Evaluation & Research

Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

i RE: Lupron Depot®-4 Month 30 mg
: NDA 20-517, S-002
- Amendment No. 007

Dear Dr. Rarick:

' Pursuant to 21 CFR §314.60 (a), the Sponsor, TAP Holdings Inc., submits
i this amendment to the pending supplemental application S-002.

Attached is the revised labeling as requested in your letter dated
May 1, 1997. Aiso enclosed is the annotated labeling explaining the
revisions. All attachments mentioned in the annotations are submitted
including a draft patient information pamplet. The same attachment aiso
contains the printed information pamplets used with Lupron Depot 7 5 mg.
and Lupron Depot - 3 Month 22.5 mg., for easy reference.

We request the Division to continue the review of this efficacy supplement.

- ‘_—_f:l"}‘ :}-32;‘

Sincerely, / - E
. rnEC'D

7%%( Lt ix;uti' MAY 0 9 1597

Aruna Dabhoikar, M.D.
Associate Director, Regulatory Affairs
(847) 317-4893

AD/mea | [ eV
REVIEWS COMPLETED
Attachment '
CS0 ACTION:
Chermer Cna, CImemo
1080 WmaLS DATE |




ORIGINAL

3 April 7, 1997 .
ORIG AMFENNMENT

Division of Reproductive and Urotogic Drug Products, HFD-580
Document Control Room 17B-20
Center for Drugs Evaluation & Research
Food and Drug Administration

5600 Fishers Lane REVIEWS COMPLE fED
Rockville, MD 20857

——

CSZ ACTION

NDA 20-517, §-002 (Lupron Depot'- 4Month 30 mg) Deerres EInaL [Imenmo

Amendment No. 006 csom
Dear Doctor Rarick: -
P Pursuant to 21 CFR §314.50 (a), the Sponsor, TAP Hoidings Inc., submits -
this amendment to the pending supplemental application 002.

Attached is the response to the item number 4 from your letter dated
February 21, 1997 requesting information for clinical section. The data
presented demonstrate that the three formulations of leuprolide acetate
are similar in safety and efficacy.

Responses to all other items in the letter were submitted on March 20,
1997 (Amendment No. 005). -

The summary document is submitted on a WordPerfect diskette.

We request the Division to continue the review of this efficacy
supplement.

Sincerely, )

4 ) ":/"
A

Aruna Dabholkar M.D.

Assaciate Director, Reguiatary Affairs

(8B47) 317-4893 i
AD/pjp

Attachment




TAP Hoipinas Inc. ORIGINAL
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o March 20, 1997

(
(.7
Division of Reproductive and Urologic Drug Products, HFD-580 _//ﬂ
Document Control Room 17B-20
Center for Drugs Evaluation & Research
Food and Drug Administration

5600 Fishers Lane REVIEWS COMPLETED .-
Rockville, MD 20857

CSO ACTION:

. [Ieemrer FInar [uvemg
NDA 20-517, S-002 (Lupron Depot - 4Month 30 mg! L

Amendment No. 005

CS0 INMALS DATE

Dear Doctor Rarick:

Pursuant to 21 CFR §314.60 {a), the Sponsor, TAP Holdings Inc., submits
this amendment to the pending supplemental application 002.

t Attached is the response to your letter dated February 21, 1997
requesting information for clinical section.

Responses to all items except item number 4 are submitted. We are
analyzing (intent-to-treat) the databases for clinical studies in support of
monthly and 3-Month depot formulations and all requested information will
be submitted in the first week of April 1997,

Please note that all summaries and the revised package insert are also
submitted on Word Perfect diskettes for the Medical reviewer (desk copy).
- All statisticat tables are submitted on Excel as requested before.

We request the Division to continue the review of this efficacy
supplement.

Sincerely,

A f
{}mfwﬁqb
Aruna Egbhoikar, M.D.

Associate Director, Regulatory Affairs
(847) 317-4893

AD/pjp

Attachment
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TAP HoLpiIxGSs INC.
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: i e e e SUPPL NEW CORRESP
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Syip e N
March 4, 1997 ; ﬂ-,\
» Division of Reproductive and Urologic Drug Products
) Daocument Control Room 178-20, HFD-580
Center for Drugs Evaluation & Research - \P
Food and Drug Administration e \v\ q
5600 Fishers Lane :‘ & A\
Rockville, MD 20857 N

RE: Lupron Depot®-4 Month 30 mg
NDA 20-517, 8§-002
Amendment No. 004

Dear Dr. Rarick:

Z ———

We have reviewed your letter dated February 21, 1997, requesting
additional information to complete the review. -

The requested information is being prepared. We plan to submit a
response with all data and if required revised labeling by March 21,
1987.

We request the Division to continue the review of this efficacy

supplement.
Sincerely,
REVIEWS COMPLETED
% /,4'(1’ L'L»(—’ - -7
Aruna Dabhotkar M.D. S0 ACTION: e

Regulatory Products Manager DLE%ER [pifAdL [CmeMo
{847) 317-4893 / j;/u;/qz
G50 NMALS DATE

AD/pjp

Attachment

'
—




,t‘\\[g.- | -
January 9, 1997 [ N

Divisior of Reproductive and Uralagic Orug Products, HFD-580
Document Control Room 178-20 '
Center for Drugs Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: NDA 20-517, §-002
Amendment 003 (CRFs and Stability Data)

Dear Doctor Rarick:

The Sponsor, TAP Holdings Inc., submits this Amendment to Appiication
under the provisions of Section 505(1) of the Federal Food, Drug and Cosmetic
Act and 21 CFR 31460

Enclosed are the complete case report forms for the four patients nos.
as requested by the medical reviewer.

Note that three of these patients have discontinued from the study M93-0173 for
following reasons N
Patient Nos. Reasons for Discontinuation
Patient Request
Patient Request
Non-Comphliance

Patient no. is still in the study. However, his data were excluded
from efficacy anailysis due 10 insufficient evidence of metastatic disease.

REVIEWS COMPLETED

CS80 ACTION:

Ceemen DInat Dnensg

CSDINALS Py




IRy

Please note that additional stability data (12 months) for Lupron Depot-4
Month 30 mg are also submitted in a separate volume for the chermistry
reviewer. These data are for the same lots as those submitted in the
original application on May 30, 1996.

Sincerely,

Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs
(847) 317-4833
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v 12, 1996 &
July 12, 198 A\

. S g

Division of Reproductive and Urologic Drug Prodé:;s',qﬁFD-S
Document Control Room 14B8-03

»%HFo-sw §'
0y a0

Center for Drugs Evaluation & Research sy - \

Food and Drug Administration U"P /

5600 Fishers Lane WV

Rockville, MD 20857 V" reviis compiere
125G ACT'ON:

NDA 20-517, $-002 (Lupron Depot-4Month 30 mg) VL JLETTER [, A

Amendment No. 1 P Sl o AT

phadi NI 97T

Dear Doctor Rarick: SO INTIALS DATE

Pursuant to 21 CFR §314.60 (a), the Sponsor, TAP Holdings Inc., submits
this amendment to the pending supplemental application 002 with the
tollowing debarrment statement. Please forward the copies to the
Chemistry reviewer.

The sponsor, TAP Holdings Inc. certifies that we did not and will not use
in any capacity the services of any person debarred under subsection (a)
or (b) (Section 306 (a) or {b}], in connection with this application.

Sincerely, _
g
ridbict o

Aruna Dabhoikar, M.D.
Regulatory Products Manager
{847) 317-4893

AD/pip

Attachment




