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C DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

ND A 20-517/S-002 Food and Drug Administration

Rockville MD 20857

- MAY 30 997

TAP Holdings, Inc.

Arttention: Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs
2355 Waukegan Road

Deerfield. 1L 60015-1595

Dear Dr. Dabholkar:

Please refer 10 your new drug application dated May 30, 1996, received May 31, 1996, submitted
under section 505(b) of the Federal Food, Drug. and Cosmetic Act for Lupron Depot (leuprolxde
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, 1997.

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

Food and Drug Administration

Division of Drug Marketing, Advertising and Communications,
HFD-40

5600 Fishers Lane

Rockville, Marytand 20857

Please submit one market package of the drug product when it is available.
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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 Alvis Dunson, Consumer Safety Officer, at (301) 827-4260.

Sincerely,

&Wau:&m

Lisa D. Rarick, M.D.

Director

Division of Reproductive and Urologic Drug
Products

Office of Drug Evaluation II

Center for Drug Evaluation and Research
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ORUG STUWDIES IN PEDIATRIC PATIENTS _
(To be completed for all NME's recommended Tor approval)

NDA # A0-5] ’.‘/S-cwz Trade (generic) names ( 780 j?f/’a// (ﬁ, ‘n’/.w/ Lo o te )

Check any of the following that apply and explain, as necessary, on the next
page: _ —

L. A proposed claim in the drart labeling is cirecteu towara a Speciric
pediatric illness. The application contains adequate and well-
controlled studies in peaiatric patients to support that claim.

2. The draft labeling includes pediatric dosing information tnat is not
based on acequate and weli-controiled stugies in cnildren. Tne
application contains a request under Zl CFR 210.58 or 3l4.lz6(c) for
waiver of the requirement at 2L (FR 201.57(f) for A&WC stuuies in
children. T

a. The application contains data showing that the-course of the
disease and the effects of the orug-are surficiently similar
in agults ana chilcren to permit extrapolation of the gata

- - from adults to children. The waiver request shoulg De
granted ana a statement to that erfect is incluceg in the
action letter.

b. The information incluoeg in the application goes not

adequately support the waiver request. Tne request should
not be granted and a statement to tnat erfect is incluged in

the action letter. (CLomplete #3 or #4 Delow as appropriate.)

3. Pediatric stuaies (e.g., dose-tinding, pharmacokinetic, aaverse

reaction, acgequate anad well-controlled ror safety and efricacy) snoulg
be dgone after approval. The arug proouct has some potential for use
in chiloren, but there is no reason to expect early widespreacg
peciatric use (because, for example, alternative drugs are available
Oor the condition is uncommon in cnilaren). -

. a. The applicant has committec to doing such studies as will pe
required. .
(1) Stuaies are ongoing.
(2) Protocols have been submitted and approvea.
(3 Protocols have been submitted and are unger

review.
(4) If no protocol nas been submitted, on the next
page explain tne status of discussions.

b. If tne sponsor is not willing to ao pediatric stuaies,

s attach copies of FDA's written request that such stugies be
i///// aone ana or the sponsor's written response to tnat request.
4. Peoiatric studies do not need to be encouragea because the drug

proguct nas little potential for use in chilaren. _
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Page 2 == Urug Studies in Pediatric Patients

5. If none of the acove apply, expiain.

Explain, as necessary, the foregoing items:

-

/) /
i VSt e V4 /z//°7

Signature or ‘Preparer /- A\ P Gate’

cc: 0Orig NDA
HD=--70/Div File
NUA Action Package

'



NDA 20-517/58-002
Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

Advertising Material
No advertising material has been submitted. -
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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.
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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.
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Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

DSI Audit of Clinical Studies

No clinical audits were necessary as determined in’the filing meeting held June 25, 1996



NDA 20-517/5-002
Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

Division Director’s Memo

This application will be signed off at the Divisiorr level. No memo is necessary.
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Group Leader Memorandum
NDA: 20-517/S-002
Drug and indication: Lupron Depot® (leuprolide acetate for depot suspension) 4-
month, 30 mg for the palliative treatment of advarted
’ 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 29, 1997

In this application, the sponsor requests approval for a four month depot formulation of the
approved drug leuprolide acetate. The primary source of evidence supporting the safety and
efficacy of this product is the results of a single, multi-center, uncontrolled open-label study
conducted in 49 men with advanced 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 treatment of
advanced prostate cancer. I concur with the recommendation of the primary reviewers that
this application is approvable.

Two recommendations for phase IV studies were made by the Biopharmaceutics and Clinical
reviewers, respectively. In the Biopharmaceutics review, a phase IV study was suggested to
assess multi-dose leuprolide pharmacokinetics in the target population. However, following
subsequent internal discussion of this issue, it was agreed that this requirement could be
waived because accumulation of leuprolide following multiple administration is unlikely to be
clinically significant and because the pharmacodynamic effect of multiple-dosing has been
evaluated in the target population. In the Clinical review, Dr. Golden discusses the clinically
important issue of acute testosterone "flare" reactions 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 have further internal discussion to determine how best to
encourage 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 noted that the Indications and Usage section has been revised to omit
the statement,

‘ . . This
statement was omitted because: 1) it is vague and subject to interpretation; -2) it is

*outdated since estrogen is no 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 indications at '
considerably different doses, the header of all leuprolide labels should contain a
prominent statement regarding whether the drug is intended for men or for women. A
request for this revision will be made post-approval. -

A 4l

/:/MJ 4 oS
Heidi M. Jolson, M.D., M.P.H.
Deputy Division Director, HFD-580

cc:
NDA20-517/S-002
HFD-580/LRarick/LGolden/HJolson

c:\h\20517-2.gl
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MEDICAL OFFICER'S ADDENDUM wo REVIEW OF NDA SUPPLEMENT (S-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

z

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 letter dated 5/23/97.

REVIEWER’S COMMENTS on REVISED DRAFT LABELING ~ ~

Recommended revisions are briefly described below. Refer to handwritten comments on attaghed
draft labeling for details of suggested revisions.

Description
Text should be added to this section to clearly indicate that this formulation 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 formulations.

Clinical Pharmacology
Refer to handwritten comments for suggested clarifications to paragraph 2 of

Clinical 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 Dr. Jean Fourcroy,
Medical Officer, DRUDP).

(2) The sponsor has not requested the removal of the above statement and has not submitted 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 safety basis.

-
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Addendum to MOR of NDA Efficacy Supplement, 5/28/97

(3) Recent medical literature (Porter AT et al: Recommendations of the First Michigan Conference on
Prostate Cancer. Urology 1996; 48:519-534) concludes that the primary therapy for symptomatic
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-4 Month 30 mg) during the first 2-4 weeks of GnRH agonist therapy may be life-threatening
and do not occur after bilateral orchiectomy, this reviewer concurs with the designation of
orchiectomy as the “gold standard” treatment modality for this disease. The restored 2-sentence
indication statement (which implies that GnRH analog thcrapy is second-line treatment) 1is consistent

with this observation.

(4) Proposed expansion of the labeled indication 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 o

(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 last sentence should be revised to read:

Precautions
The sponsor should be asked to provide clarification of the actual clinical observation

period for orchiectomizzd patients in the Clinical Pharmacology study (i.e., 16 or 20 weeks),
and to correct the text accordingly, as indicated.

Information for Patients
See antached consult report from Louis Morris, DDMAC, for numerous comments on the

proposed PP], all of which should be conveyed to the sponsor.
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In addition, this reviewer has the following comments regarding page 7 of the PPI:

(1) The last sentence above the. section should be revised
to read: -
(2) The section entitled 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 L
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 changes detailed above and handwritten into the draft document should be
conveyed to the sponsor, including those from DDMAC.

D@ﬁ%ﬁ@ SA
Linda J. G6lden, M.D. 5/?7

Medical Officer, HFD-580, DRUDP

Arntachments: Lupron Depot 4 Month 30 mg Draft Labeling Revision dated 5/27/97

-

cc: Ornginal NDA Arch
HFD-580 _
HFD-580/LRarick/HJolson/ADunson )
HFD-580/ LGolden (+ attachment)/JFourcroy (+ attachment)
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MEDICAL OFFICER'S REVIEW OF NDA SUPPLEMENT (5-002)

NDA # 20-517 (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

i User Fee Goal Date: 5/31/97

Date Review Completed: - 5/9797

1.0 General Information

Name of drug

Generic name: Leuprolide acetate for depot suspension

Proposed trade name: Lupron Depot - 4 Month 30 mg

Chemical name: Oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-D-leucyl-
L-leucyl-L-arginyl-N-ethyl-L-prolinamide acetate (salt).
9 H. o O H o H oH o H o H 0 } O H .
04\ _~C- N—-CH—C-—N—CH—C—N—CH—C—N—CH—C—N—CH—-C-N—CH—C—N-—CH—C-N-—‘-C-N—CHZCH:, 1-2CH;COOH
N CH, CH, CHz CH CHz CH, CHy
S N-H OH CH;—CH CH;-CH CH-.
. CHa CHy CH» -
/\/\ N_H
i ] ! oH Q-NH
NN NH; -

Pharmacologic Category H  Synthetic nonapeptide agonist analog ot the naturally occurring
gonadotropin releasing-hormone (GnRH or LH-RH)

e icaty Palliative treatment of advanced prostate cancer.

Depor suspension for intramuscular (IM) injection @ dose of 30 mg every 16 weeks (every 112 days).
The 30-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-ml
ampule of diluent; this dosage is based on 7.5 mg per month (dose for monthly depot) over 4 months.

NDA Drug Classification 3S

Related IND's and NDA's Leuprolide acetate Injection (Lupron, TAP): NDA #19-010
Leuprolide acetate Depot (Lupron Depot, TAP):

IND NDAs #19-732, 19-943, 20-011, 2C-263, 20-708
Related Drugs Goserelin acetate (Zoladex, Zeneca): NDA #19-726
Nafarelin acetate (Synarel, Searle): NDA #19-886

Histrelin acetate (Supprelin, Roberts Labs): NDA #19-836

Related Reviews Chemistry Review dated 4/25/97 -
Pharmacology Review dated 6/14/96
Clinical Pharmacology and Biopharmaceutics Review dated 2/20/97
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2.0 Table of Contents

3.0
4.0
5.0
6.0

7.0
8.0

9.0

Material Reviewed
Chemistry/Manufacturing Controls
Animal Pbharmacology/Toxicology
Clinical Background
6.1 Relevant human experience
6.2 Important information from related IND's and NDA's
6.3 Foreign experience
6.4 Human pharmacology, pharmacokinetics, pharmacodynamics
6.5 Other relevant background information
6.6 Directions for Use
Description of Clinical Data Sources
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 Results

8.1.1.4.2 Efficacy Endpoint Outcomes

8.1.1.4.3 Safety Outcomes
8.1.1.5 Conclusions regarding Efficacy Data
8.1.2 Reviewer's Trial #2: Sponsor's Protocol #M93-012
Overview of Efficacy

10.0 Overview of Safety

10.1  Significant/Potentially Significant Events
10.1.1 Deaths

10.1.2 Other Significant/Potentially Significant Events
10.1.3 Overdose Experience

10.2  Other Safety Findings

1C.2.1 ADR Incidence Tables

10.2.2 Laboratory Findings, Vital Signs, EKG's
10.2.3 Special Studies

10.2.4 Drug-Demographic Interactions

10.2.5 Drug-Disease Interactions

10.2.6 Drug-Drug Interactions

10.2.7 Withdrawal Phenomena/Abuse Potential
10.2.8 Human Reproduction Data

11.0 Labeling Review

12.0 Conclusions

13.0 Recommendations .
REFERENCES



NDA #20-517 (5-002) Page 3
MOR of NDA Efficacy Supplement, 5/9/97

3.0 Material Reviewed
Volume 8.1 Table of Contents and Application Summary, 5/30/96 -

Volume 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/Statistical Section: Individual Patient 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) & (x1)

Volumes 8.10-8.11 Case Report Form Tabulations for Study M93-013 -

Volume 8.12 Case Report Forms for Discontinuations due to Adverse Events,
Deaths or Disease Progression for Study M93-013

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: Iniual Response to FDA letter dated February 21, 1997,
3/20/97 .

Volume T57618 Amendment #6: Further Response to FDA letter dated February 21, 1997,
4/7/97

4.0 Chemistry/Manufacturing Controls
Please refer to the Chemistry Review.

Sponsor states (pg. 2 of application 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 22.5 mg, with the exception of the additional weight of the powder packaged in a
vial.” The additonal drug quantity is intended “to provide adequate leuprolide blood levels over

16 weeks.” Sponsor notes that the clinical and pharmacokinetics studies submitted to support this
supplemental application were conducted using the Lupron Depot-4 Month_ 30 mg product proposed
for marketing. '

The depot formulation package contains a single-dose vial containing lyophilized powder andan
ampule of diluent. It may be stored at room temperature until administered.
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5.0 Animal Pharmacology/Toxicology
Please refer to the Pharmacology Review.
a. Pharmacodynamics
(1) Primary pharmacologic classification and mech;mism of action:

Leuprolide acetate is a synthetic gonadotropin releasing hormone (GnRH) agonist analog
which possesses greater potency than the natural hormone. When given continuously in
therapeutic doses, it acts as a potent inhibitor of gonadotropin secretion. Chronic
administration to animals and humans results in an initial stimulation, then prolonged
suppression of ovarian and testicular steroidogenesis 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 Actions: 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
luteinizing hormone (LH) and follicle stimulating hormone (FSH), with correspondingly
increased levels of the gonadal steroids, testosterone (T) and dihydrotestosterone (DHT) in
males, 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) to the castrate range
within two to four weeks after treatment initiation. In prostate cancer patients, castrate levels
of testosterone have been demonstrated with continuous administration for periods of up to

five years.
Leuprolide acetate is not active when given orally.
b. Pharmacokinetics (per 12/21/95 MOR of NDA #20-517 and currently approved labelirig)
(1) Blood level data in humans:

Absorption: Following a single IM injection of the 3-month formulation (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
observed during the third week after dosing, when leuprolide appearedto be released ar a
constant rate with steady plasma concentrations through the 12-week dosing interval.
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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 pattern of an initial burst followed by rapid decline to a stéady-state
fevel 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 %.

Metabolism: In 5 prostate cancer patients, the major metabolite (Metabolite-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 pentapeptide M-I, tripeptides
(Metabolites II and III) and a dipeptide (Metabolite IV), all of which may be further
catabolized.] ' - —

(2) Excretion: Following administration of Lupron Depot 3.75 mg to 3 patients, less than %
of the dose was recovered as parent and M-I metabolite in the urine.

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

c. Toxicology: Refer to Pharmacology Review.

6.0 Clinical Background
6.1 Relevant human experience

a. Previous similar human studies (Refer to section 6.2 below for information 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) is
effectively suppressed after two to four weeks of treatment to a range similar to that observed
in surgically castrate patients. This “medical castration™ appears to be mediated by
desensitization of the pituitary to stimulation by native GnRH with resulting suppression of
gonadotropin release. Gonadal testosterone production is secondarily suppressed, with
corresponding reduction of circulating T to castrate levels. The resulting androgen deprivation
may cause both primary and metastatic androgen-dependent tumor proliferation to slow,
stabilize, or regress, with possible reduction in pain related to metastatic skeletal lesions.

In TAP-sponsored clinical studies of advanced prostate cancer, the sponsor has reported
favorable objecuive responses in 72% to 86% of Lupron-treated patients, with most -~
improving/stabilizing on Eastern Cooperative Oncology Group (ECOG) performance status.
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The extended release depot formulation containing 22.5 mg of leuprolide (for administration at
12 week intervals) was studied in two pivotal safety and efficacy trials (¥M91-583 and
#M91-653), conducted to support marketing approval of NDA #20-517. The primary pivotal
$afery/efficacy trial (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
was administered 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 safety parameters were assessed every 12 weeks. After the initial 24-week phase,
patients were continued indefinitely on the study, with serum T level mofiitoring every

12 weeks, until clinical benefit was no longer evident. 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 |

T + that had assayed serum T concentrations for all prior TAP-sponsored
Lupron trials 1n 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
contemporaneous 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 to prepare serum samples for

T level quantitation by . methodology. The appropriate purification procedure is
determined by the range of T values expected in the samples to be assayed. Thus, a
procedure is sufficient to quantify T levels in the normal adult male range of approximately 300 ng/dl or higher.
A purification procedure in which extraction from the serum sample is followed by

is utilized to enhance assay sensitivity and precision for T level determinations near the
castrate range (approximately . ng'dl or less). The respective lower limits of testosterone detection for she
are {0 ng/dl after’ purification by the versus 3 ng/di aftér . _purification by the

v
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The investigation concluded that the higher-than-expected T levels resulted from

inadvertent use of a i method - forthe range
of T levels expected in the M91-583 and M91-653 clinical samples, due 10 a commuftication
érror between TAP Pharmaceuticals Inc. and Since T levels near the
castrate range are expected with ledprolide administration, use of the more sensitive

is 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 purification and the re-assayed
T results were found to be consistent with prior Lupron study data.

The reanalysis 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 two patients: one with transient minimal T elevations; the other with serum T above
the castrate 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 iniual 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 (leuprolide 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 depot 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 stage D2 prostatic carcinoma. In 1995, based on clinical studies #M91-583 and #M91-653
(see section 6.1, above), the 22.5 mg 3-month depot formulation was approved for IM dosing at 84-day
intervals for palliative treatment of advanced prostate cancer.

The following formulations of Lupron have received FDA approval to date {or the indications listed:
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Product NDA # Approval Date Labeled Indication
Lupron’Injection 1 mg/0.2 ml ‘19-010 4/9/85 Advanced Prostate Cancer
Lupron Depot 7.5 mg/vial ~ “19-732 1/26/8% Palliative Treatment of
Advanced Prostate Cancer
Lupron Depot 3.75 mg/vial { 20-011 10/22/90 Management of Endometriosis
Lupron Depot-PED 120-263 4/16/93 Treatment of Central
7.5,11.25, and 15 mg/vial 1/21/94 Precocious Puberty
Lupron Depot 3.75 mg/vial | 19-943 3/30/95 Treatment of Anemia
Secondary to Uterine Fibroids
Lupron Depot-3 Month 120517 12/22/95 Palliative Treatment of
22.5 mg/vial ‘ Advanced Prostate Cancer
Lupron Depot-3 Month / 20-708 3/7/97 Management of Endometriosis
11.25 mg/vial Pre-op Treatment of Anemia

Secondary to Uterine Fibroids

The approval of NDA #20-517 specified a Phase IV commitment requiring the sponsor to conduct a
postmarketing study to further characterize the possible agonist 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 protocol for study
#M96-458 (“Phase IV Study Evaluating the Agonistic Stimulation of Serum Testosterone Following
Re-injection 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 multicenter, randomized, open-label study (M96-458) would be conducted in 60
advanced stage prostate cancer patients — 30 receiving 4 monthly doses of the 7.5 mg formulation and
30 receiving 4 quarterly doses of the 3-month formulation — and would be initiated 3 to 4 weeks

thereafter.

A second approved GnRH analog drug for palliative treatment of advanced prostate cancer is
Goserelin acetate (Zoladex, NDA #19-726, sponsored by Zeneca). Zoladex was first approved in 1989
as a 3.6 mg 28-day subcutaneous (SC) implant, based on clinical evidence that the drug reduced mean
serum T levels to 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. In addition, the 3.6 mg depot
formulation received approval in 1993 for monthly (28-day) treatment of endometriosis in
premencpausal women.
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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 acetate (Supprelin, sponsored by RWJohnson/PRI, marketed by Roberts Labs):
NDA #19-836 approved 1991 for treatment of precocious puberty.

Native gonadotropin releasing hormone (GnRH) 1s also approved in two formulations:
(1) Gonadorelin hydrochloride (Factrel Injection, marketed by Wyeth Ayerst)
NDA #18-123 approved 1982 for diagnostic use.

(2) Gonadorelin acetate (Lutrepulse Kit, marketed by Ferring Labs): §
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 U.S.

6.4 Human pharmacology, pharmacokinetics, pharmacodynamics

Refer to Biopharmaceutics Review, which notes the following significant issues/recommendations:
1) The muluple dose pharmacokinetics (PK) of Lupron Depot-4 Month 30 mg have not been
assessed in the target population for drug treatment;

2) The pharmacodynamic (PD) effect of Lupron Depot-4 Month 30 mg (suppression and -
maintenance of serum T levels within the castrate range) appears similar to that shown for the
approved Lupron Injection, Lupron Depot 7.5 mg, and Lupron Depot-3 Month 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 formulation. '

4) The above issues may be addressed by a post-approval requirement for a Phase IV multiple dose
PK/PD study in the target population, including assessment of both leuprolide and
testosterone levels after at least 3 administrations of the 4-month depot formulation.

The application references NDA's #19-010 (Lupron Injection 1 mg/0.2 ml) and #19-732 (Lupron
Depot 7.5 mg/vial) for background information on the clinical pharmacology of leuprolide acetate.

The application includes the report of Study M93-012, a multicenter, open-label, clinical
pharmacokinetics study, conducted in 24 orchiectomized prostate cancer patients at 5 investgational
sites to evaluate plasma leuprolide levels following a single IM injection of the Lupron Depot-4 Month
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30 mg formulation. PK findings from this study were reviewed by Dr. K. Gary Barnette,
Biopharmaceutics Reviewer, Division of Pharmaceutical Evaluation II, Office of Clinical
Pharmacology and Biopharmaceutics. For safety information pertinent to this study, refecto section
8.1.2, below.

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 is unpredictable, ranging from an asymptomatic, indolent condition to a virulent
malignancy with rapid progression to bone metastases and death (Garnick MB, 1993). Its 1996
mortality is estimated at 41,400 American men/year, which accounts for 14% of male cancer deaths,
making it the second leading cause of cancer mortality (after lung cancer) in American men. American
males face a 1 in 5 overall lifetime probability of developing invasive prostate cancer, with markedly
rising risk associated with increasing age, especially after age 50. In addition, African Americans are
disproportionately affected by prostate cancer incidence and mortality, with an incidence of 264 per
100,000 African American men compared with 194 per 100,000 Caucasian men (Michigan Cancer
Statstics, 1995). For the year 1992, prostate cancer mortality comprised 9.4% of all cancer deaths
(5485 deaths due to prostate cancer) among African Americans and 6.3% of all cancer deaths

(28,430 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, respectively). The most
important known risk factors for prostate cancer are age, race, and family history in a first degree
relative (father, brother or cousin). Current guidelines for prostate cancer screening (Porter AT et al,
1996) suggest a Digital Rectal Exam (DRE) and Prostate Specific Antigen (PSA) starting at age 40 for
high risk men (i.e., men of any race with a family history of prostate cancer in a first degree relative,
and all African American men) and at age 50 for all other men with a life expectancy of more than 10

years.

Since metastatic prostate cancer remains incurable, the primary goals of treatment are to improve the
quality of remaining life and to increase the time to progression and perhaps survival. With androgen
deprivation treatment, 70% of men with metastatic disease will experience a symptomatic and often a
clinical regression, but most will relapse within 18 to 24 months. In view of this short life expectancy,
the most clinically significant endpoint of treatment is quality of life, especially regarding issues of
immediate and long-term impotence, urinary symptoms including incontinence, degraded bowel
function, pain, altered social function, and treatment-associated risks. Unfortunately, standardized,
validated and well-accepted measurement instruments for these quality of life issues are still being

developed.

Despxte the av axlablhty since 1985 of GnRH agonist treatment (Lupron Injection 1 mg/0.2 ml) for
“medical castration,” and the availability since 1988 of combination leuprolide/flutamide treatment for
““total androgen blockade,” orchiectomy has remained the gold standard for prostate cancer treatment.
“Total androgen blockade” remains controversial because of lingering questions regarding the role of
adrenal androgens in the disease process and the uncertain advantage of concomitant antiandrogen
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treatment. To address these questions, a systematic international meta-analysis was recently
undertaken of the available evidence, using individual patient data from 5,710 patients enrolled in 22 of
the 25 known randomized trials with a “maximum androgen blockade” treatment arm (i.escastration
plus an antiandrogen: flutamide, cyproterone acetate, or nilutamide) versus surgical or medical
castration alone. Crude mortality rates over a median follow-up period of 40 months, during which
3283/5710 or 57% of the patients died, were 58% for castration 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 obvious
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 deprivation (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 standard of surgical
castration was established, prior to the availability of highly sensitive.  technology, using methods
of lower sensitivity and specificity, including urinary 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 supporting these approvals
demonstrated surgical castration levels generally less than 30 ng/dl and both surgical and medical
castration levels frequently as low as 15 ng/dl (Sharifi R et al, 1990). Variations in testosterone assay
procedures may still confound the clinical interpretation of levels near the 50 ng/dl range, however
(see secuon 6.1, above).

6.6 Directions for Use

Refer to section 11.0, below, for reviewer’s comments regarding the Dosage and Administration
section of the proposed labeling.

7.0 Description of Clinical Data Sources
This NDA supplement contains the reports of two clinical trials:

Study #M93-013: “Safety and Efficacy Study of a Four-Month Depot Formulation of Leuprolide in
Patients with Stage D2 Prostatic Adenocarcinoma,” an uncontrolled pivortal safety/efficacy
trial in 49 target population patients;

Study #M93-102: “Pharmacokinetics of a Four-Month Depot Formulation of Leuprolide in Prostate
Cancer Pauents,” an uncontrolled human pharmacokinetics study designed 1o measure plasma
leuprolide levels for 20 weeks following a single IM injection of thf: Lupron Depot-4Month
30 mg formulation in 24 orchiectomized prostate cancer patients.™
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8.0 Clinical Studies

8.1 Indication ) —_

For the palliative treatment of advanced prostatic 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

Objective of the study:

To demonstrate the effectiveness — defined as sustained suppression of serum testosterone
levels to the castrate range during the first 32 weeks of treatment — and safety of the 30-mg
formulation injected 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,
suppression of serum testosterone to castrate levels may favorably modify the course of disease
progression. Clinical studies using 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 to castrate levels with maintenance during
long-term treatment and potential remission or stabilization of disease, reduced pain, increased
daily acuvity (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 111, opén-label, uncontrolled, multicenter clinical trial conducted at
17 investigational sites (refer to section 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 investigators

-
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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; - :

(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/dl;

(4) ECOG pérformance status O, 1, or 2, per the ECOG Performance Scale:
0 = fully acuive
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 criteria:

(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 injection or
during the study (e.g., estrogen, antiestrogen, progestogen, antiandrogen, other steroid
treatment, chemotherapy); [Amendment #1 - incorporated January 1994 — permitted
antiandrogen treatment during 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) Underlying disease that would place the pauent in additional jeopardy by
participating in the study.
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8.1.1.3.2 Procedures
a. Specific formulations used in study: . -

“Abbott-43818" Leuprolide acetate for depet suspension (Lupron Depot-4 Month ):
Lyophilized microspheres of leuprolide (30 mg) incorporated into a biodegradable
polylactic acid polymer ( mg) with mannitol = mg);

Lot # 79-423-S2 used in zliaicaltrial.

Diluent: 2 ml ampule of solution containing carboxymethylcellulose sodium - mg),
mannitol (  mg), polysorbate 80 (  mg) and water for injection, USP;
Lot #79-424-S2 used in clinical trial.

Just priof 1o 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.
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 rotated-and the previous
injection site examined at the time of the next injection.

b. Type of experimental controls:
Determinations of serum T levels (primary efficacy endpoint) by a central laboratory

Per discussion with Dr. Jean Fourcroy, Urology Medical
Officer, HFD-580, and primary reviewer of GnRH analogs for use in prostate cancer, these

procedures are considered appropriate and adequate as the primary surrogate endpoint for the
palliative treatment of advanced stage prostate cancer.

c. Dosage schedule, duration of use, and route of administration:

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 regimen seems appropriate.

d. Desirable concomitant medications: None specified.

8.1.1.3.3 Endpoints

Efficacy
a. Primary:

Serum testosterone (T) and LH levels were determined at baseline and on post-treatment days
4 and 7, at the end of weeks 2 through 20, 22, 24, 26, 28, 30, 32, and every 16 weeks thereafter,
and at 4-hours, 8-hours, and 12-hours following the week-16 depot injection (to assess whether
a sumulatory effect, due 1o incomplete pituitary down-regulationsTwas
present; see section 8.1.1.4.2, pg 26 below) in all subjects. In 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 to on a weekly basis unuil all patients compieted 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/m! on

2 consecutive tests (“escape”) after having achieved castrate levels on 2 consecuuive tests.
“Nonresponders” and patients with “escape” from T suppression were continued on study at
the discretion of the investigator. .

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 “objective tumor response”:

“Complete response” defined as total disappearance of tumor masses and/or
osteoblastic/osteolytic lesions, normalization of all 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;

“Paruial 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%) in
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 significant cancer-related deterioration 1n 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 prosta-te-specific antigen (PSA) (assayed by
prostatic acid phosphatase (PAP), and alkaline phosphatase (both assayed

at

(3) ECOG Performance status assessment. - -
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Safety

a. Clinical studies: . —_

.
History and physical examinationszadverse event/concomitant medication reporting
at baseline and weeks 16 and 32;

b. Laboratory studies:

Routine clinical chemistries, hematology, urinalysis at baseline and weeks 16 and 32;
c. Indications for removing a patient from the study:

Serum T exceeds 50 ng/dl on two consecutive measurements, i.e., “nonresponsé” or
“escape” as defined above (see Primary Efficacy Endpoint). Dropouts not replaced.

8.1.1.3.4 Statistical analysis plan

Study results were to 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 derined as the
final value obtained before the start of study drug administration. On-treatment data were
grouped 1nto time intervals (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-hormone 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) injection. The
duration of treatment for any injection was defined to be 112 days, and all analyzed data for
any laboratory variable were obtained 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 characteristics of age, race, height, weight,
and baseline disease status (time since prostate cancer diagnosis, prior treatments, DRE results,
and performance status). The primary efficacy analysis focused on suppression of serum T
levels during the first 32 weeks of treatment, and estimated the proportion of patients who
achieved “T suppression” (defined as 50 ng/dl or less for 2 consecutive tests within 8 weeks
after the first depot injection) and the proportion of suppressed patients who experienced
“escapes” from T suppression (defined as T levels greater than  ng/dl for 2 consecutive tests
after achieving suppressed T levels). One-sided exact 95% confidence bounds were calculated
on these estimates using the binomial distribution. Median duration was not estimated, since
suppression continued beyond 32 weeks in most patients. Summary statisties were also
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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 following the week 16 injection; and for
the subgroup participating in the “expanded blood collection schedule” during weeks 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 analyz® mean changes from baseline in T and LH at
weeks 16 and 16.5, at weeks 32 and 32.5, and at times 0, 4-hours, 8-hours, and 12-hours
post-dose dfter 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 enrolled/analyzed - —

During the recruitment period (October 1993 through April 1994), 17 investigational sites
enrolled a total of 49 men, of whom 45 completed the first 32 weeks of the study and were
considered evaluable for the primary efficacy analysis. Sponsor states, “the enrollment 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 to 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 to 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 participating investigators are listed below and on the next page.

Investigator  Institution Location # Pts Enrolled
Austenfeld Univ. of Kansas Medical Center Kansas City, KS 2
Childs Brookwood Urology Birmingham, AL 2
Ercole St. Paul-Ramsey Medical Center St. Paul, MN 1
Fowler Univ. of Mississippt Med Center Jackson, MS 1
Kandzari West Virginia University Morgantown, WV 1
Knoll Cur. for Urologic Treatment & Research Nasbville, TN 5
Kramolowsky The Virginia Urology Center Richmond, VA 8
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Invesugator  Institution Location # Pts Enrolled
Krasnow VA Medical Center Washington, DC 1
Lynch Georgetown University Hespital Washington, DC 2
Ning Western Urological Associates, PC Denver, CO 2
Patterson - University of Tennessee Memphis, TN 3
Ross Hauuesburg Clinic Hattiesburg, MS 1
Sanfilippo Urology Associates Birmingham, AL 4
Sharifi University of [llinois/VA Med. Center Chicago, IL 8
Smith Vanderbilt University Nashville, TN 4
Tutle 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 lbs).

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 31/45 (69%) of the evaluable patients 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 patient), ketoconazole alone (1 patient), or combinations of these
treatments (5 patents). Despite prior treatment, all 16 previously treated patients had
qualifying baseline serum T levels.

DROPOUTS

Pauents who completed at least 225 study days and received at 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
study for a total of 23 patients who dropped out by the data cutoff date for the safety update
(9/7/96). Pertinent details regarding these patients are noted below.
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During the First 32 Treatment Weeks:

Pg # Aué&x[&m&mn&mdxﬂmsmms_&s_d

70M  Black 113 Progressive Disease/Sxs: Increased
lymphadenopathy @ week 16 CT scan;

79M  Caucasian 111 1 Death due to prostate cancer

60M  Caucasian 225 2 Pt request: Refused week 32 injection;
Prefers monthly inj/local MD f/u

8OM  Black 195 2 Death due to prostate cancer

68M  Black 153 2 Adverse Event: Increased back paiﬁ,
Weight loss =

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

(=W R o ]

During the Long Term Treatment Phase:

LM&&MWW@

Caucasian 898 Death due to respiratory failure
77M  Caucasian 648 Death due to prostate cancer
72M  Caucasian 730 Death due to prostate cancer
77M  Caucasian 621 Death due to prostate cancer
60M  Black 416 Death due 1o prosta;e cancer
65N Oriental 450 Adverse Event: Fever, Thro.mbocyto'genia;

Death due to prostate cancer
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During the Long Term Treatment Phase (continued from previous page):

¢ DavsinStudy Reason for Termination . —

Pe#
: 75M

62M

66M
71M

61M

63M

64M

68M
56M
76M

68M

Black

Caucasian

Black
Caucasian

Caucasian

Caucasian

Caucasian

Caucasian
Caucasian
Black

Black

417

692

446

437

253

712

449

654

605

673

400

Death due 1o acute MI

Worsening of Disease/Symptoms:

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 to 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 (i.e., 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
Patient Request

Total

Non-Compliance with visit schedule

Number of Patients
6
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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:

Pt# Age/Sex/Race # Days in Study # Injections Reason for Exclusion
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
71IM  Caucasian 740 7 Insuff evidence of metastatic lesions

In summary, the primary reasons for exclusion of efficacy data during the first 32 weeks of
treatment were the following protocol violations:

REASON for Exclusion Number of Patients

Insufficient Evidence of Metastatic Lesions 2

No Qualifying Baseline Testosterone Result 2

Total 4 -

During the long term treatment phase, specific efficacy data were excluded in additional
patients for the reasons indicated below.

Patients Excluded from Efficacy Analysis during the Long Term Phase:

Pt# Rx Days (Weeks) Excluded Specific Data Excluded Reason for Exclusion

246 (35) and 477 (68) T, LH, PSA, PAP; - Procedures within 28
DRE @ day 246 only days after late injection
801 (114) T, LH, PSA, PAP - Procedures wrthin 28

days after late injection
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Patients Excluded from Efficacy Analysns during the Long Term Phase
(continued from previous page):

Pt# Rx Days(Weeks) Excluded Specific Data Excluded Reason for Exclusion
469 (67) and 722 (103) T, LH, PSA, PAP Procedures within 28
. days after late injection

338 (48) T, LH, PSA, PAP Anuneoplastic Rx
(5-FU) for prostate ca

607 (87) T, LH, PSA, PAP Procedures within 28
days after late injection

605 (86) T, LH, PSA, PAP Procedures within 28

days after late injection

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 intent-
to-treat population (1.e., using all available data). As noted above (section 8.1.1.4.1, pg 17) in
response to a written request, (FDA letter to sponsor dated 2/21/97), the sponsor submitted ITT
analyses for all efficacy endpoints (Amendment #5 to this application; see section 8.1.1.4.2, below,
Jor 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)

Toral Patients with Any Usage 49 (100%)
Analgesics/ Antipyretics/

Anti-inflammatory agents 37 (76%)
Opiate agonists 26 (53%)
Antitussives 22 (45%)
Anu-Gour agents 21 (43%)
Anticoagulants ' 19 (39%)
Oral Minerals/ Electrolytes 16 (33%)
Anxiolytics/Sedatives/Hypnotics 14 (29%) -
Histamine H-1 Receptor Antagonists 13 (27%)
Antacids/ Adsorbents 12 (25%)
Diuretics 12 (25%) =

Hormones and Synthetic Substitutes 12 (25%)
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Drug Class (continued from prevnous page) Patients = 49

n (percent)

Adrenal Corticosteroids 11 (22%) -
: Histamine H-2 Receptor Antagomsts 11 (22%)

Sympathomimetic agents 11 (22%)

Uninary anti-infectives . 11 (22%)

Antuibiotics 10 (21%)

Antiemetics 10 (21%)

Saline Laxatives 10 (21%)

Protocol Amendment #1 (effective January 1994) permitted antiandrogen treatment to be
added to the regimen after the first 32 weeks of study drug treatment at the discretion of the
investigator. During the long term phase of the study, the following 11 patients received
flutamide. All efficacy data obtained in these patients after the initation of flutramide
treatment were identified as such by the sponsor.

P Time Fl ide T Initiated
Week 49

Week 81
Week 40
Week 100
Week 59
Week 81
Week 35
Week 79
Week 80
Week 80
Week 85

COMPLIANCE WITH DRUG REGIMEN:

Although the study required a 112-day dosing interval, the number of days between injections
ranged from days (median 112 days). In 5 patients, the week 16 or 32 injection was
delayed by 3 or more days (median 3.5 days, range days). In these patients, the T levels
just prior to delayed dosing were all within the castrate range (including any values excluded
from the efficacy analysis), as were the T levels next measured (if performed).

Pt# Age/Sex Day of First Day of 2nd Injection Day of 3rd Injection
Injection (# Days Delayed) (# Days Delayed)
72M 1 113 (on ume) - 246 (21 days)
62M 1 117 (4 days) 232 (3 days) *
72M 1 116 (3 days) 225 (on time)
61M 1 117 (4 days) —~ 225 (on time)~
59M 1 116 (3 days) ~ 226 (on time)
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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/d] 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/dl, then
declined to 401, 104, and 28.9 ng/dl at weeks 1, 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 tests 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, per
Appendix B.11, NDA vol. 9.2) by week 6, yielding a one-sided lower 95% confidence 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 to 43 days. - —

Once achieved, suppression was maintained throughout the initial 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, 14.5, 15, 15.5, 16, and weeks 30, 30.5, 31, 31.5, 32,
respectively) in a subgroup of 11 patients (Pt

. In this subgroup, no significant linear trend was observed over
tume in the means for either serum T (range ng/dl during weeks 14 to 16;
range ng/dl during weeks 30 to 32) or LH (range mlIU/m! during
weeks 14 to 16; range mlU/ml during weeks 30 to 32) for either dosing interval.

During the long-term treatment phase of the study, two patients (Pts )
experienced “escapes” from testosterone suppression on T level assessments just prior to the

week 48 injection. Their cases are summarized below.

Patient
This 67-year-old Black man was diagnosed with adenocarcinoma of the
prostate, Gleason grade 9 with capsular and periprostatic fat invasion, by
needle biopsy 3 weeks prior to study enrollment. During prestudy evaluation,
the prostate was enlarged (4.5 x 4.0 cm by DRE), extensive_metastatic disease=
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Pattent

of skull, spine, ribs, sacrum, ihiac 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, ith
chronic medications of Primatene mist and acetaminophen PRN, and a history
of ethanol abuse. Baseline serum T level of 258 ng/dl rose to 405 ng/dl 4 days
after the initial Lupron Depot injection. .T levels then dropped to 45, 26, and
6.1 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 “1”
(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 (treatment 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 determination) with LH 12.0 mIU/ml prior to the
fourth Lupron Depot injection. Concomitant flutamide treatment 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 concomitant flutamide and no further adverse events reported nearly

2.5 years after original diagnosis.

This 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 enrollment. During prestudy evaluation, the
prostate was enlarged (40 grams by DRE) and bone scan revealed multiple
asymmetric foci of abnormal uptake consistent with metastatic disease. Past.
medical history was significant for constipation without clear etiology, nailbed
fungal infections, a small left testicle, and no chronic medications. 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, respectively, and remained at castrate levels (range

ng/dl) through the 32nd week. At week 16, the clinical tumor response was
inconclusive; by week 32, progressive disease was evident on bone scan with
performance status “0” (fully active without restriction). Concomitant
treatment with Colace was begun at week 32 for persistent constipation.
At week 40 he was hospitalized for paralytic ileus, 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),
paralytic ileus persisted and his T level was found to be 86 ng/dl prior to the
fourth Lupron Depot injection. He died of prostate cancer less than 3 months
thereafter, nearly 14 months after initial diagnosts.
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SERUM LH LEVELS:

On initial post-injection day 4, a mean increase over baseline values was observed, Tollowed by

" a 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, characteristically occurs during the initial weeks of treatment
with GnRH analogs and may be associated with transient exacerbations of symproms.. 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 formulation.

To explore whether this stimulatory pattern recurred after subsequent depot injections of the
30-mg formulation 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 (1.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
staustically 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
LH value on this day was 8.3 mIU/ml, a level notably below the original baseline mean of
13.5 mIU/ml, these statistically significant changes were not considered clinically significant.

The changes in mean T observed at 4-hours, 8-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 testosterone
secreuon. Their cases are summarized on the following pages.. When re-analyzed for the
intent-to-treat population, these LH and T results were essentially unchanged.



NDA #20-517 (S-002) Page 27
MOR of NDA Efficacy Supplement, 5/9/97

Pt
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 enrollment. 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 to 821 ng/dl 4 days after the initial Lupron Depot
injection. T levels then fell 1o 428, 90, and 14 ng/dl at post-dose weeks 1, 2, .
and 3, respectively; rose to 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 times
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 it remained 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 11 weeks before his death, due to acute MI, nearly 14 months
after initial 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
biopsy 10 weeks prior to study 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 infiltration into the
central portion of the seminal vesicles and posterior bladder wall; a 1 cm right
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 retinopathy, hypertension, peritoneal dialysis-
dependent chronic renal failure, anemia, hypercholesterolemia, and GI
bleeding due to Mallory-Weiss syndrome following protracted vomiting,
Chronic medications included Procardia XL, hydralazine, cimetidine,
simethicone, metaclopramide, and nephrovitamins. Baseline serum T level of
414 ng/dl rose to 742 ng/dl 4 days after the initial Lupron Depot injection.’
T levels then fell to 211, 86, 71, and 33 ng/d! at post-dose weeks 2, 3, 4, and 5,
respectively, (week 1 sample missed), and remained at castzate levels (range -~
ng/dl) through the 16th week. After the second Lupron Depot injection,

Patient
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T levels remained at 22, 37, and 35 ng/d|, respectively, at post-injection times
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 MR, 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 lasting 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 acuve 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 patients 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 parual 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 in
prostate status (a “favorable” outcome). No 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 rating was “progression.” These results were essentjally 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 thePpatients
with 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 patients 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 to a request for ITT analyses as the basts for comparative 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):

lation Studied Pivotal Trial  Sample Size (2

Lupron Depot 7.5 mg M85-097 56
Lupron Depot 3-Month 22.5 mg M91-583 61

M91-653 33
Lupron Depot 4-Month 30 mg M93-013 49

All submitted historical comparison data are from the initial 24 treatment weeks of studies
M85-097 (6 dosing intervals) and M91-583/M91-653 (2 dosing intervals), corresponding to the
treatment intervals submitted as pivotal clinical data for the respective NDA approvals. The
patient population for all four clinical trials were Stage D2 prostate cancer patients with
prestudy serum testosterone levels of 150 ng/dl or greater; efficacy endpoints for the trials
were serum T and LH levels and clinical response to treatment as assessed by bone scan, digital
rectal exam, and performance status. Based on these parallel ITT analyses, the following
results were reported:
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Serum Testosterone Levels showed characteristic increases over pre-treatment levels on day 4,
followed by declines to the castrate 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 to the rates previously reported for
this time-frame with the 1-month (91%) and 3-month (92-97%) Lupron Depot formulations
(see attached Table 1: Serum Testosterone, and Table 2: Summary of Testosterone
Suppression, NDA Amendment #6, 4/7/97, pp. 5-6).

During the 24/32 week treatment periods, 3 patients experienced “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 patient 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
following a re-injection). These data do not include patients who experienced single T value
increases and those who experienced “escapes” during the long term treatment phases of these
ongoing studies, however (see attached Table 4: Mean (+/- std. dev) Hormone Levels
Immediately Prior to 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. 8-9).

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 initial increase in the mean
on day 4 over pre-treatment levels followed by a progressive decline to below pre-treatment
levels by week 2 and to the lower normal range by week 3, where it remained through week
24/32. No historical comparative data were submitted for the statistically significant
“acute-on-chronic” response demonstrated in study M93-013 following the week 32 injection
(see attached Table 4, NDA Amendment #6, pg. 8).

Objective Tumor Response ratings showed similar proportions of patients with a “favorable”
response (i.e., no progression) across the 4 studies, with a range of o “favorable”
responses at week 12/16 and 77-84% “favorable” responses at week 16/32. The range for the
proportion of patients having an “unfavorable” (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 their “best response” was 83% with the 1-month formulation,

83-87% with the 3-month formulation, and 88% with the 4-month formulation (see attached
Table 7: Summary of “Best” Objective Response Rates, NDA Amendment #6, pg. i1).

-
-—
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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 Prostatic
Involvement at “Final Visit,” NDA Amendment #6, pg. 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 1o the “final visit” with both formulations, only the
median PSA levels declined to within the normal range, which the sponsor attributes to several
“outlier” 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: Proportion 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 formalitions (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” (i.e., end of the 24/32 week
treatment phase) for all formulations 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 effective 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 to
each visit using paired t-tests. Also, the sponsor states that specific values of potential clinical
significance were identified using criteria recommended by the FDA.

Treatment exposure in study M93-013 consisted of a total of 49 patients who received at least
one dose of the 30 mg leuprolide depot formulation, 43 (88%) of whom completed the initial
32 weeks of treatment and continued on the long-term phase of the study. Of the 6 patients
who prematurely terminated during the initial 32 week treatment penod 5 received two
injections and one patent received a single injection. -
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Vital Signs, Body Weight, and Physical Examinations:

No clinically or statistically significant changes from baseline values were observed-m 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 canceét. Mean body weight significantly increased from
baseline by 3.1 lbs. (p=0.004) at week 16, by 6.3 lbs. (p <0.001) at week 32, and by 5.5 Ibs.

(p <0.001 at the “final visit.” The sponsor attributes these weight gains to “clinical
improvement” during the study, noting the consistency of these findings with those from the
1-month and 3-month depot NDA studies. 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 Determinations: §

Increased or decreased hemoglobin or clinical chemistry laboratory 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,
shight 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 to above the normal range. These trends were not considered

clinically significant.

Afrer week 32, study visits did not include any required 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 clinically by
individual investigators. -

Adverse events:

Of 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 Statistical Table 2,
Amendment #5, the most frequent event was hot flushes, reported by 24 (49%) of the patients.
Adverse events reported by 10% or more patients (rounded to 2 significant figures), regardless
of investigator attribution to study drug, included back pain (31%), asthenia (27%),

arthralgia (25%), pain (21%), bone pain (16%), constipation (16%), flu syndrome (14%),
headache (12%), fever (12%), anemia (12%), hypertension (10%), dyspepsia (10%),

dehydration (10%), edema (10%), and peripheral edema (10%). Adverse events reported in

-
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5-10% of the patients (rounded to one significant figure) included myalgia (8%), arthritis (8%),
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%), GI hemorrhage (6%), —
hyperglycemia (6%), and pathological fracture (6%).

Ascertainment of Symptomatic “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 patients 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 treatment, both
including and excluding those considered “not related” to treatment, to ascertain the
adverse event incidence (and possible “flare” reactions) during the agonist phase of
leuprolide treatment. Regardless of investigator attribution to study drug, 29 patients
(59%) reported an adverse event during this ume period, 8 (16%) of which were
reported 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
consupation (6%). The severe reactions included Pt and Pt noted above.
Although the other severe adverse events during the first 4 weeks of treatment were
considered by the investigator to be “not related to study drug,” these clinical
impressions could not be confirmed due to the absence of control groups in the study
for comparison.

During the initial 32-week treatment phase, this reviewer’s analysis of sponsor’s
Appendix E.12 (NDA vol 8.8, pp. 301-349) idenuified 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 patients 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 to re-injections).
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Severe Adverse Events Reported during the Study (Initial 32 week Treatment Period and
Long Term Treatment Phase):

Pe#

Agc
Sex

81M

72M

77M

60M

54M

(WY
*h
X

65M

76M

75M

SOM

79M

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
268

15
278
303
458

25
725

417

708

107

at Opset

30
66
112

48
95
65
79
108

13

25
100
86

91

47

47
111
42

14

52

77
120

24
43

80

49

106

Respiratory failure, sepsis/O,, antibiotics, fluids
Respiratory failure, urosepsis/O,, antibiotics
Respiratory failure, urosepsis/Nursing home admission

Exacerbation of pre-existing sinus problem/Seldane
Laryngitis/Cough medication

Loss of vision right eye/Surgery for blocked caroud
Exacerbation of emphysema/Medication

Low back pain/Rest -

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 -

Pancreatius/Hospitalized

Increased back, leg pain/Narcotic analgesic
(“Possible flare reaction” per PI)

Anemia/4 units RBC transfusion
Anemia/3 units RBC transfusion
Coma, DIC/Hospitalized, transfusions

Inguinal hernia/Surgical repair
Cholecysutis/Cholecystectomy

Acute MI/Expired -
Low back pain/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):

Pe#

Age
Sex

78M

74M

66M

60M

8OM

7IM

72M

71M

61M

78M

68M

64M

68M

Rx Day Days Since v i ive
of Onset Last Injection :
at Onset .

482 33 Acute cholecystitis/Cholecystectomy

6 5 [Moderately worsened bone pain/Narcotic analgesic,

“Probable flare response” per PI]

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  GI bleed/Hospitalized, transfusion
226 1 Increased shoulder pain/RT

(“Definitely related” to study drug, per Pl)
266 41 Shortness of breath/Anubiotics for pneumonia
680 3 Shingles/Medication
131 18 Exacerbation of back pain, wt. loss/

Premature D/C study drug, Medication

62 61 Difficulty urinating/Urethral dilatation
64 63  Lower back pain/Darvocet

449 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):

‘Pt# Age RxDay Days Since Reported Event/Action Taken or Treatment Given
Sex of Onset Last Injection

- at Onset :
56M 2 1 Low back, hip pain/Narcotic analgesic
(“Definitely related” to study drug, per PI)
52 51  Shoulder fracture/Splint, pain medications
76M 493 51  Acute brain syndrome/Hospitalized
565 4 CVA, seizures, GI bleed/Premature D/C study drug,

Anticonvulsant, cimetidine

Premature Terminations 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 : Died at week 15 due to prostate cancer.
Pt : Died at week 28 due to prostate cancer.
Pt Dropped out on day 153 due to increased bone pain

and weight loss.

During the long term treatment phase, 13 additional patients dropped out due to
adverse events or death (see sponsor’s Statistical Table 1, Amendment #5):

Pt : Died at week 128 due to respiratory failure.

Pt Died at week 92 due to prostate cancer.

Pt Died at week 135 due to fall down flight of stairs.
Pt Died at week 88 due to prostate cancer.

Pt Died at week 59 due o prostate cancer.

Pt Died at week 64 due to prostate cancer.

Pt Died at week 59 due to acute MI.

Pt Dropped out at week 63 due to abnormal liver function tests.
Pt Died at week 62 due to prostate cancer.

Pt Died at week 115 due 10 prostate cancer.

Pt Died at week 93 due to unknown cause.

Pt Died at week 96 due to CVA.

Pt Died at week 57 due to 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 reported 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 disease-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 is safe.

REVIEWER’S COMMENTS: This reviewer concurs with the sponsor’s assessment while also
noting 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 (see pp 34-36 above for
specific patient data). Given that most prostate tumors are androgen-dépénident, a causal
relationship 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 this
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 time interval associated with the
highest nisk. 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 risk may be
considered acceptable for a drug that provides documented benefit to patients with an
incurable disease, especially if 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
androgen “flare” reactions. Surgical orchiectomy has other risks, however, including those
inherent to any surgical procedure, and remains unacceptable to some patients. For these
pauents, concomitant androgen receptor blockade (with androgen receptor inhibiting agents)
might improve Lupron’s safety profile during the first 1-2 months of treatment by reducing or
preventing androgen-induced “flare” reactions, provided the antiandrogen drug contributes
minimal additive toxicity. While clinical data specifically addressing this question have not
been submuitted in this application and do not appear 1o be available to date, the development
of such data could elucidate this question and significantly improve future labeling
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 clinical response to treatment was comparable to that seen with the monthly and 3-month
depot formulauions; and :

4. There does not appear to be a clinically significant increase in LH or T levels following re-injections
that would indicate an stimulation. .
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 III trials of other depot leuprolide acetate formulations for this indication
(M85-097, M91-583, M91-653). Because of the comparability of patient 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 clinical data have been submitted to date which would support directly comparative safety
or efficacy claims in labeling or adveruising 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 American, while African American men comprised less than 30% of previous prostate cancer
clinical trial populations. Since prostate cancer may be a more aggressive disease in Blacks than in
Caucasians, this demography provides some assurance that androgen deprivation with Lupron Depot
may provide comparable safety and efficacy to prostate cancer patients of both races. Nevertheless,
the total number of African American patients studied to date in Lupron Depot clinical trials remains

very small.

In view of the above considerations and the 12-year worldwide marketing history of this drug for
prostate cancer, the documentation and analysis of results appear sufficient to justify the sponsor's
conclusions despite the significant limitations of the submitted pivotal trial. The poor prognosis
associated with Stage D2 prostate cancer and the palliative efficacy of “medical castration” make it
ethically unacceprable to require the use of placebo control groups in clinical trials. While active-
controlled trials or trials of “add-on” therapy could ethically be utilized, these designs require large
sample sizes 1o vield staustically significant results, a burden that could only be justified for clinical
development of a “breakthrough” treatment. Since Lupron Depot-4 month 30 mg is a minox variant
of an approved formulation in clinical use for over a decade, such burdensGme requirements are not
needed to assure the safety and efficacy of the drug. All that is needed is adequate demonstration 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
submitted clinical data. Thus, the submitted documentation is considered sufficierit 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 disagrees with the sponsor's summary statistics regarding “escapes” from suppression,
however (and with the associated labeling text based on these analyses, see section 11.0, below) because
all analyses submirtted to 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,
statistical evidence of a small ’ LH effect was found during the first 2 weeks
following re-injections. While these small post-re-injection LH increments are of uncertain clinical
significance, it is 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-
injection 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 1o evaluate plasma leuprolide levels
following a single IM injection of the Lupron Depot-4 Month 30 mg formulation. Serial plasma
leuprolide levels were determined by prior to dosing and at serial time points post-injection for 20
weeks. Physical examinations and routine hematology, clinical chemistry, and urinalysis assessments
were performed prestudy and at weeks 12 and 20. Because all study participants had undergone prior
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% Caucasian. Two terminated prematurely
from the study (Pt due to non-compliance with visit schedule after 96 days; Pt due to patient
request after 37 days), and 6 had numerous blood samples lost in shipment, leaving only 16 (67%)
pauents evaluable for the pharmacokinetics analysis. Refer to Biopharmaceutics Review (2720/97) for
review and analysis of PK findings from this study.

Safety data from Study M93-012 included changes in laboratory parameters similar to those observed
in study M93-013, 1.e,, slight trends for the hematologic parameters to decrease below the normal range
and for reticulocyte count, prothrombin time, blood glucose, lipids, and phosphorus levels to rise
above the normal range. These trends were not considered clinically significant. Mean body weight
decreased (p=0.046) by 5.5 lbs during the study, with 6 patients losing more than 5% of their baseline - -
body weight. No patient died during the study. The most frequent adverse event was mild injection
site pain of up to 9 days duration in 9/24 patients (38%),. Other frequent adverse events included
anemua (17%), edema (17%), accidental injury (13%), hot flushes, dizziness, hematuria, pain, nocturia,
and urinary retention, each reported in 2/24 or 8% of enrolled patients. Severe adverse events of onset
during Lupron treatment included spinal cord compression (not attributable to the agonist phase of
treatment in the one reported case because the patient was orchiectomized prior to study enrollment)
and intestinal obstruction (both events occurred in Patient , anemia requiring blood transfusion
(Pt , and bladder carcinoma with gross hematuria (Pt who later dropped out). These safety
data appear generally consistent with the known safety profile of leuprolide and suggest that the
formulation was reasonably well tolerated by the patients studied.
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9.0 Overview of Efficacy

Findings are submitted from an ongoing open-label, uncontrolied 8-month study of Luprotni™

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 to 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 tahge by 43 days. In an
ITT analysis, T suppression was achieved by 84% and 94% of the 49 patients at weeks 3 and 4,
respectively, and by all pauients by day 43, yielding a one-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 levels 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 an “escape” and
neither patient reported symptoms in temporal association with these T elevations.

Two other patients experienced late “escapes” from suppression during the long term treatment phase.
Since the study design only provided for single pre-dose T measurements at 16-week intervals, only
one of these pauients strictly met the protocol definition for “escape” (two consecutive T values greater
than 50 ng/d! 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 shorntly thereafter.

The overall clinical response to treatment for the evaluable population, as assessed by changes in local
prostate status, distant metastases, PSA/PAP levels, and performance status, was reportedly
“favorable” (i.e., no progression) in 86% of patients at week 16 and in 77% at week 32, with a “best
clinical response” rating of “no progression” (defined as complete, partial, or stable response) achieved
by 88% of patients (91% by evaluable analysis) at some time point during the first 32 weeks of the
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study. This appeared generally comparable to the reported 83% and 87% “best response” ratings of
“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). On ITT analysis, PSA
normalized at weeks 16 and/or 32 in 54% of the panents with elevated pre-treatment levels and at least
one measurement during 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
formulations for this indication, based on non-statistical historical comparisons (results of ITT
reanalyses of previously submitted efficacy findings). This claim is not adequately supported by the
NDA submissions, since a formally historically controlled trial should include statistical analyses
directly comparing current and historical outcomes on key efficacy endpoints, using intent-to-treat
analyses of study findings.

10.0 Overview of Safety

In response to DRUDP’s request for an integrated safety summary that includes all existing safery data
for all patients treated with the 4-month formulation to date (FDA letter to sponsor dated 2/21/97),
the sponsor submutted an updated safety summary of Studies #M93-012 and M93-013 (Amendment #5),
based on a database cut-off date of 9/7/96. According to this summary, all human exposure to the

30 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.

10.1 Significant/Potentially Significant Events

During study M93-013, 2 cases of acute urinary retention requiring surgical resection and a case of
third nerve palsy requiring radiation therapy to a large sella turcica mass were reported within the first
month following 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.

10.1.1 Deaths

During the inital 32 week treatment period of study M93-013, 2 patients died of prostate cancer.
During the long term treatment phase, 7 additional patients died of prostate cancer and 4 died of other
causes (respiratory failure, acute MI, fall down flight of stairs, and unknown cause), for a total of

13 deaths among 49 enrolled patients by the database cutoff date for the safety analysis (9/7/96).

No patients died during the 20-week treatment period of study M93-012.
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10.1.2 Other Significant/Potentially Significant Events

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 i injection. In summary, 49 severe adverse events occurred by
the data cutoff date in 26 of the 49 enrolled patients. :

10.1.3 Overdose Experience No pertinent information submitted.

— r—

10.2 Other Safety Findings ~ None reported.

10.2.1 ADR Incidence Tables

Of 49 patients in study M93-013, 80% experienced at least one adverse event during the first 32 weeks
of study participation and 98% reported one or more ADR’s overall. Of the 24 orchiectomized
patients 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 patients in either 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 (0-12%), 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 > = 5% incidence level in either M93-012 and
M93-013, NDA Amendment #5, pg. 73).

This reviewer identified a total of 20 severe events reported by 14 patients (28%) during the initial
32-week treatment phase, and a total of 49 severe events reported by 26 patients (52%) by the database
cutoff date. Of these, 16% of patients reported severe events of onset within 4 weeks following the
first depot injection and an additional 16% reported severe events of onset within 4 weeks following a
subsequent depot injection.

In the sponsor’s analysis of adverse events during the first 2 weeks of treatment in study M93-013
{excluding those “not related” to treatment), the most frequently reported adverse event was hot
flushes (14%), followed by back pain (8%, half of which were severe) and arthralgia (6%).
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In the sponsor’s analysis of adverse events during the first 4 treatment weeks in 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 phosphatase, 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 those at weeks 12 and 20 for

study M93-012 and with those at weeks 16, 32, and the “final visit” for study M93-013, slight trends
were noted for the hemogram parameters and WBC count to decrease to below the normal range, and
for prothrombin time, glucose, lipids, alkaline phosphatase, and phosphorus to rise to above the
normal range. Although there were staustically significant mean changes from baseline to the end of
treatment for many laboratory variables, the changes were mostly of small magnitude and did not
indicate clinically significant trends.

In study M93-013, mean body weight increased significantly from baseline by 3.1 Ibs. (p=0.004) at
week 16, by 6.3 Ibs. (p <0.001) at week 32, and by 6.1 lbs. (p <0.001) at the “final visit.”

In study M93-012, mean body weight decreased significantly from baseline by 5.5 lbs. (p=0.046)

at week 20. The sponsor attributes these divergent findings to clinical improvement in the pivotal trial
and to various adverse events in the PK study, none of which were considered related to study drug

administration.

Blood pressure and pulse rate showed no staustically or clinically significant changes from
pretreatment, except for a clinically significant decrease in blood pressure in one patient on the day of
his death from metastatic prostate cancer. -

Testicular atrophy was a clinically significant finding on the physical examinations of 5/49 (10%)
non-orchiectomized patients in Study M93-013.

10.2.3 Special Studies None reported.
10.2.4 Drug-Demographic Interactions None reported.
10.2.5 Drug-Disease Interactions None reported.
10.2.6 Drug-Drug Interactions . None reported.
10.2.7 Withdrawal Phenomena/Abuse, Potential None reported. .

10.2.8 Human Reproduction Data None reported.
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11.0 Labeling Review N

For detajled text of needed revisions to submitted draft labeling, refer to
The required revisions are

briefly described below.

11.1  Description

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 to
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 serum
T levels outside the castrate range during the study

11.3  Indications and Usage

The last sentence

should be revised . _and
moved to Clinical Studies subsection, Clinical Pharmacology section, o

11.4  Contraindications

Should be revised based on new Lupron label approved 3/97 under NDA #20-708

11.5  Warnings

Should be revised for greater consistency with the currently approved labeling for Zoladex (goserelin
acetate implant 3.6 mg, Zeneca Pharmaceuticals,

11.6  Precautions

Refer to meeting minutes for minor revisions needed based on the new Lupron label.

11.6.2 Information for Patients -

-—

Omitted from the submitted draft labeling; draft text should be submitted by the spé)nsor.
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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 section 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 to reflect the different pautent populations studied in M93-012
(orchiectomized) and M93-013 (intact). Also, new text should be added describing documented bone
mineral density 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 postmarketing surveillance
for all Lupron dosage forms should also be included in this section of the labeling.

11.8  Drug Abuse and Dependence Appropriately omitted.
11.9  Overdosage Revision needed to describe human, not animal, data.
11.10 Dosage and Administration

An additional statement is needed to clarify that safety and effectiveness have not been demonstrated
for dosing intervals exceeding 112 days (16 weeks).

v

11.11  How Supplied Acceptable as proposed.

11.12  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-pivoral
trial, the*findings from study M93-013 ~ considered in the context of the submitted historical clinical
data from NDA’s 19-732 and 20-517 — demonstratethat Lupron Depot-4 Month 30 myg 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 initiation. Clinically significant adverse events in association with serum
T elevations were looked for following re- m;ecnons but not found, despite statistically significant
serum LH elevations within 24 hours following re-injections. Although symptomatic

T elevations were not documented in the study, 16% of enrolled patients 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 both clinical studies (M93-013 and M93-012).

The proposed labeling needs revision, as described above (see section 11.0), for better clarification of
treatment failures and risks, and to promote greater consistency with the new approved Lupron
labeling. Labeling consultation is also needed with the Division of Drug Marketing and Advertising
prior to 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 administration during

Lupron treatment mnitiation. -

Postmarketing clinical studies are recommended to directly compare the incidence of severe adverse
reactions during initiation of Lupron treatment with and without concomitant antiandrogen

lreatment.

In summary, this small, open-label, uncontrolled clinical trial (M93-013), considered together with thé
clinical database available from previous TAP-sponsored studies conducted under NDA'’s 19-010,
19-732 and 20-517, demonstrates the safety and efficacy of the Lupron Depot-4 Month 30 mg
formulation for palliative treatment of Stage D2 prostate cancer. To address the safety concern raised
by the frequent, severe adverse events associated with treatment initiation, the sponsor should be
encouraged to develop well-controlled data regarding potential effectiveness of short-term concomitant
antiandrogen treatment to reduce the incidence of severe “flare” reactions during the first 1-2 months
of Lupron treatment. For example, the sponsor should be encouraged to conduct a post-approval
Phase IV head-to-head study comparing treatment initiation with Lupron alone to initiation of Lupron
with short-term antiandrogen treatment during the first dosing interval. During this study, the needed
muluple dose PK/PD data, per Clinical Pharmacology and onpharmaceutlcs Review, shouldalso be
obtained in both treatment groups. -
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13.0 Recommendations

The NDA is recommended for approval, pending successful resolution of the following defftiencies:

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 a

Phase IV commitment. This study should also include serial assessments of leuprolide and testosterone
levels after multiple dosing (at least 3 administrations) of the 4-month depot formulation, as
recommended by Dr. K. Gary Barnette, DPEII, 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 initating the study.

LYIY w0 s fo7

Lmda J. Gcﬂﬁen M.D.
Medical Officer, HFD-580, DRUDP
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Figure 1: Sponsor's Figure 1: Protocol M93-013 Schedule of Procedures (N =40), NDA Vol 8.7, pg 157
Figure 2: Sponsor’s Figure 1: Mean (+ SD) Testosterone, NDA Vol 8.7, pg. 132
Figure 3: Sponsor’s Figure 2: Mean (+ SD) LH, NDA Volume 8.7, pg. 133
Table 1: Serum Testosterone, NDA Amendment #6, pg. 4
Table 2: Summary of Testosterone Suppression, NDA Amendment #6, pg. 5
Table 3: Summary of “Escape” Incidence, NDA Amendment #6, pg. 6 - —
Table 4: Mean (+/- std. dev) Hormone Levels Immediately Prior to Re-injection and
2-5 Days Post-Injection, NDA Amendment #6, pp. 8
Table 5: Mean Hormone Levels Immediately Prior to Reinjection and 4, 8 and 12 Hours
Post-Injection, NDA Amendment #6, pp. 9
Table 6: Summary of Injection Delays, NDA Amendment #6, pg. 6
Table 7: Summary of “Best” Objective Response Rates, NDA Amendment #6, pg. 11
Table 8: Status of Prostatic Involvement at “Final Visit,” NDA Amendment #6, pg. 11
Table 9: Changes in PSA, NDA Amendment #6, pg. 12
Table 10: Proportion of Patients with Normalized PSA, NDA Amendment #6, pg. 13
Table 11: Proportion of Patients with Normalized PAP, NDA Amendment #6, pg. 14
Table 12: Changes in Performance Status at the “Final Visit,” NDA Amendment #6, pg. 16
Table 13: Adverse events occurring at > = 5% incidence level in either M93-012 and
M93-013, NDA Amendment #5, pg. 73

.

Drafted: 1.10.97 LGolden/n-20517s.mor
Revised: 4.30.97; 5.9.97 LGolden/n-20517s.mor

cc: Onginal NDA Arch
HFD-380 )
HFD-580/LRarick/HJolson/GBarnette/ ADunson
HFD-580/ LGolden (+ attachments)/JFourcroy (+ attachments)

-—



Hp =y
Figure 1. g 3 ';? &
o S §'a
) SE8S
Protocol M93-013 g g ¥
: )
Schedule of Procedures @ ZB’
(N=40) ' =38
o Z 2
3909
-3
3w
8
Z
Depot Depot Depot Depot td
Injection Injection Injection Injection .
Prestud Lay WCCK \l/ Week \l/ \l/
Y 47 01 3 4 s s 1 9 o1 16 1 2 2 2 0 32 Bvery 16 weeks
afler woek 32
IIIHHIHIIHHILI\I LT
ABCD[ cccccccccccccccqﬁglcccc C c C c];;‘ cD
' - =
145 155 165 3
ccCcoc 05 ¢ 315 328 -
. s 4 Ce+C C h
L L] »
A. MEDICAL AND SURGICAL HISTORIES
PROSTATE CANCER HISTORY
BONE SCAN Q
PERFORMANCE STATUS | Study R
PIYSICAL EXAM \ iudy Report §
CAI HL.OOD DRAW FOR SERUM LM AND TESTOSTPRONR *s| ONG-TERM PHASE (BEYOND WEEK 32) (~q
RECORD ADVBRSE EVENTS AND CONCOMITANT MEDICATIONS DOSING VISITS EVERY 16 WEBKS FOR
A AS LONG AS CLINICAL BENEFIT ¢ONTINUES
" D §1.00D DRAW FOR SERUM PSA, PAP, ALKALINE PHOSPIIATASE AT DISCRETION OF THE PHYSICIAN INVESTIGATOR | SN
o y X
B, ROUTINE LABS PROCEDURES: C,D BEACH VISIT

F. OBIECTIVE TUMOR RESPONSE .

G. BLOOD DRAWS FOR SERUM LN AND TESTOSTERONE 4, 8, AND
12 HOURS AFTER THE WEEK 16 DEPOT INJECTION

+  WITHIN 4 WPEKS OF DOSING
¢ SPELECTED PATIENTS (N=15)



restost

—~—

CET

L]
SIUBY M93-019
R&D/OS/072

Figure | :
Mcan (- SD) Testosterone
1000 -

900 -

nao

I
1
'
'
'
1
[
'
t
' 1
t
'

700

g/dl)

no

600 -

500 -

erone |

100 -

300°
200 -

100 -

1

Ny —y
0. ,Ml__'..__l._.rwv_é:_?_‘: :?:?:,-:f:f:*:?:?.?Q*‘_?:?: :f‘_—':_?:'t??—‘——-— ——doboéé

o, 1 2 0 456 78 9 |o|1121314151617|u192021222324252027202930313233
M e Weel ———oee T TS

-

' 2YN9)4 YW



EET

STUDY MO9S 013
RAD/90 /800

Figure 2

Mean (+ SD) LH

A0 -
2
2
21
r. !
"_: 10 -
\‘
N
-
'[“_.‘ 15 -
NG
+
SHENEE
|
N
9-), ,
I ; l
. . I, S » | | 4 )
G- l\"lrv""' —ol'1/) e I i { PR
0 te-o——0-e—0—0f, il NP SE . o\.\ix..i.
woog- | .
0- '_"l—lﬁ"l'—[ﬁ_r‘l—_l— T T 1 1 ) I T l_l_l—l"_l'_l T 1 1 T T L) L) l‘l‘fﬁhl‘l

beeo, 12 3 4 5 6 7 8 991011 12 13 14 1516l7l()]0202]222324252627202930313283

Mine 4

————————————————————— Weelk

S 2014 vaw



(Mop 725@&’@ -

SERUM TESTOSTERONE (ng/dL)
- Week
Pre Dayd 1 2 3 4 8 12 16 20 24 28 32
Study
M93-013
N 49 45 44 49 48 47 48 46 45 46 #4450 35

Mean 4108 6330 3919 1013 290 156 105 107 141 119 124 102

M91-583
N 59 58 52 57 58 58 54 46 52 30 31 -

571.1 4314 1205 467 263 295 356 175 211 227 -

(N ]

Mean 405.

M91-653
N 31 29 3] 31 32 29 32 30 28 29 25 -

Mean 4348 7262 4366 936 235 112 76 105 84 85 9.0 -

M85-097

N 56 53 53 55 52 32 54 50 31 48 43 --
Mean 3721 562 3441 966 338 170 1435 115 136 133 241 --

Cross-reference: Staustical Tables 2a-d.
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Summary of Testosterone Suppression

Number (Percent) Psuents Suppressed Median Time (Dav of Study) of Onset of
Swudy - N By Week3 ByWeckd4 By Week8 Castrate Testosterone Levels (Range)
M93-013 49 4] (84%) 46 (94%) 49 (100%) 2
M91-583 61  36(59%)  56(92%) 59 (97%)@ 22
MOI1-653 33 26(79%)  32(97%) 32 (97%)* 22
MB5-097 56  46(82%)  S51(91%) 53 (95% 22,

N

not having data bevond Dayv 4 and Week 2.

Onset of castrate testosterone levels for remaining 2 pauents by Weeks 15 and 28.

I patient unabie 1o reach suppression due to death on Day 6.
Onset of castrate testosterone levels for 1 patient by Day 66 and 2 pauents unable e 0 reach suppression due to

NOTE:

Cross-reference: Statistical Tables 3a-d.

Time of onset (days) in the staustical tables for Studies M93-013, M91-383, and M91-653 is defined as
actual reatment day (Day 1=day of first injection) but is defined as time from first injection (treatment
day minus 1) in Studv M85-097. time of onset values above for M85-097 are adjusted (by 1 day) for

consistency across studies.
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Summary of “Escape™ Incidence

No. (%) Patients with

No. of Consecutive Test

Study N+ “Escapes” Values > 50 pg/dL (Weeks)
M93-013 49 0 (0%) -

M91-583 60 2 (3%) 5 (Week 8-11), 3 (12-13); 4 (Week 12-13)
M91-653 32 0 (0%) -

M85-097 54 1(2%) 2 (Week 18.24)

* Number of pauents who reached castrae dixring 24732 weeks of reaunent.
NOTE: does not include sumulation following reinjection (see next section).

Cross-reference: Staustical Tables 3a-d.



( MOR 7TABLE &)

Mean (+/- std. dev.) Hormone Levels Immediately Prior to
Reinjecton and 2-5 Days Post-Injecuon

Testosterone (ng/dL) _
’ Inj. 2 (Wk 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(.1) 142054 0.589
M91-583 13 2552100 28.3(38.9) 0.633 - - - -
M83-097 17 36.2(69.6) 41.5(103.0) 0.538 - - - -
Cross-reference: Staustical Tables 6a-c. .
LH (mIU/mL)
Inj. 2(Wk 16 or 4)* l—m-.B (Wk 32)*
Pre vs. Post Pre vs. Post
N Pre Post p-value N Pre Post P-value
M93-013 9 5.6(0.9) 58(0.6) 0.331 10 4707 32(L.D) 0.007
M85-097 17 4.6(2.5) 4.9 (2.0) 0.657 - - - -

* Weeks 16 and 32 denote M93-013
Week 12 denotes M91-583.
Week 4 denotes M85-097.

Cross Reference: Statistical Tables 7a-b.
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Mean Hormone Levels Immediately Prior to Reinjection and
4, 8 and 12 Hours Post-Injection

e ' ey —

Hrs. Post-ini Pre 4 8 12 Hrs. Post-in Pre & 8 12
M93-013 . M93-013 |

N ) 40 39 39 34 N 40 39 39 34

Test 17 112 123 1296 LH 54 6.0 39 58
M91-583 M91-583

N 42 82 36 19 N 39 39 35 19

Test 306 274 315 37 LH 43 47 45 46
M91.633 M91-653

N 18 14 16 13 N 19 16 18 14

Test 94 82 94 67 LH 51 54 53 5.1
M85-097
{Ims 7-10 combined)

N 10 10 10 10

Test 92 93 99 12.4

® Week 16 for M93-013
Week 12 for M91-583 and M91-653
Cross-reference  Staustuical Tables 8a-d and 9a-c
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Summary of Imection Delavs

No. of Days Between Imections

In). Delayed by > 3 davs

Corresponding
i Dosing Interval " No. Pts. Tesi. Values
Study Length/No Range Median /Injections > 50 np/dL
M93-013 112 davs?2 112 5/6 0 (1 not available)
M91-583 84 davsR2 84 15716 0 (4 not available)
M91-653 84 davs/? 84 4/ 0
M85-097 28 davs/3 28 9/11 2

Cross-reference. Statistical Tables 4a-d.
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Summary of “Best™ Objective Response Rates

N Favorable* Progression
M93-013 49 88% 12%
M91-583 59 83% 17%
M91-653 : 3] 87% 13%
M85-097 54 83% 17%

*  Complete/partial response or stable disease.

Cross-reference: Statistical Tables 11a-d.
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Starus of Prostatic Involvement at “Final Visit™

N Stable or Improved >25% Worsened
» M93-013 48 100% 0%
M97-583 S8 95% ° 5%
M97-653 30 97% ' 3%
M85-097 48 98% 2%

Cross-reference: Staustical Tables 12a-d.

e e - e s =
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Changes in PSA -
Prereatment Baseline- Final Visit -
. N Mean Median N Mean ) Mcdian—
M93-013 . 49 1034.6 216 47 100.3 34
M91-583 - 51 411.0 690 s7 24.0 2.9
M91-653 31 8449 121.0 32 253.7 1.2

Cross-reference: Stausucal Tabies 13a-c.

Mok TABLE 10

Proporton of Patients with Normalized PSA

No. (% of Total with Baseline Balue) No. (% of Pauents with Elevated
Pauents with Elevated Pretreatment PSA Pretrcaument PSA) Pauents with
and > | Treatment Value Normalized PSA
M93-013 46 (94%) 25 (54%)
M91-583 46 (90%) 29 (63%)
M91.653 27 (87%) 18 (67%)

Cross-reference: Stausucal Tables 13a-c.

I
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Proportion of Pauents with Normalized PAP

No. (% of Total with Baseline Value) No. (% of Pauertts with Efevated
Patients with Elevated Pretreatument Pretreatment PSA) Patients
PSA * with Normalized PAP
and > | Treatment Value
M93.013 35 (71%) 18 (51%)
M91.583 ° 41 (71%) 25 (61%)
M91.653 21 (68%) 11 (52%)
MB85-097 . 24 (67%) 16 (67%)

Cross-reference: Staustical Tables 1 5a-d.

@MQ 7%&5@

Changes in Performance Starus at the “Final Visit™

Favorable
Pretreament
Performance Status Improved No Change Worsened Total
Abnormal -
M93-013 7 (35%) 11 (55%) 2 (10%) 20
M91-583 10 (37%) 10 (37%) 7 (26%) 27
MS1-653 3(27%) - 8 (73%) 0 (0%) 11
M85-097 13 (41%) 18 (56%) 1 (3%) 32
Normal
MS3-013 N/A 23 (82%) 5(18%) 28
M91.583 N/A 28 (88%) 4 (13%) 32
M91-653 ’ N/A 17 (81%) _4 (19%) 21
M85-097 N/A 19 (95%) L (5%) 20

Cross-reference: Staustical Tables 17a-d -
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Adverse Events Occurring at > 5% Incidence Level in Either M93-012 and M93-013

(Possible Probable, 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 0(0.0) 7(14.3) 7(9.6)
Dyspriea 0(0.0) 361 3 (a.1)
Edema 3(12.5) 2(4.1) 5(6.8)
Headache 1(4.2) 3(6.1) 4(5.5)
Injection Site Pain 9 (37.5) 3(6.1) 12 (16.4)
Pain 0 (0.0) 4(8.2) 4(5.5)
Pelvic Pain 0(0.0) 3(6.1) 3(4.1)
Paresthesia 0(0.0) 4(8.2) 4(5.5)

Rash 0(0.0) 3(6.1) 3(4.1)
Vasodilation 2(8.3) 24 (49.8) ©26(35.6)

|



NDA 20-517/S-002
Lupron Depot® (leuprolide acetate for depot suspension)
4-month, 30 mg

Safety Update Review

Included in Medical Officer review dated May 19,1997.
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CLINICAL PHARMACQOLOGY and BIOPHARMACEUTICS REVIEW_
NDA: 20-517 —

Compound: Lupron® 30 mg 4-month Depot (leuprolide acetate for depot suspension)
Submission Date: 5/30/96 . -
Sponsor: ) TAP Pharmaceutical, Inc. =

Type of Submission: Supplemental NDA (Serial No. 002)
Code: 3S

Reviewer: K. Gary Barnette, Ph.D.
1. SYNOPSIS

On May 30, 1996, TAP Pharmaceuticals, Inc. submitted a supplement (Serial No. 002) to NDA 20-517 to
support the approval of Lupron Depot®-4 month 30 mg for the palliative treatment of advanced prostate
cancer. The active drug (leuprolide acetate) used in the to-be-marketed Lupron Depot®-4 month 30 mg
formulation is the same as that used in the previously approved NDAs 18-010 (Lupron injection), 19-732 (Lupron
Depot 7.5 mg), 20-011 and 19-943 (Lupron Depot 3.75 mg) , 20-263 (Lupron Depot-PED 7.5, 11.25 and 15 mg) and 20-517
(Lupron Depot-3 month 22.5 mg). The current formulation is intended to deliver the luteiniZifi@ hormone, releasing
hormone (LHRH) analogue, leuprolide, continuously for 16 weeks for the suppression of serum testosterone
levels.

The current submission (Serial No. 002) contains two studies (M93-012 and M93-013). Study M93-012 is a
single dose pharmacokinetic study in orchiectomized prostate cancer patients and Study M93-013 is a
pharmacodynamic study (no leuprolide blood levels ware assessed) in the target population, non-
orchiectomized, prostate cancer patients. Study M33-013 was designed to satisfy the clinical requirements
for approval of this product and is the only clinical assessment of Lupron Depot®-4 Month 30 mg.

ii. RECOMMENDATION
NDA 20-517 submitted on March 30, 1996, has been reviewed by the Office of Clinical Pharmacology and
Biopharmaceutics, Division of Pharmaceutical Evaluation Il (OCPB/DPE i1). It should be noted that the
multiple dose pharmacokinetics of the Lupron Depot-4 month 30 mg in the target population have-not been
assessed.

However, since there is extensive experience with Lupron Depot formulations (1-month and 3-month) where
no significant accumulation of leuprolide levels was observed upon chronic dosing, it is the opinion of
OCPB/DPE Il that the multiple dose pharmacokinetics of this formulation can be assessed in the target
population on a post-approvai basis, if the Division of Reproductive and Urologic Drug Products (HFD-580)
considers that the sponsor has provided sufficient information for approval based on the efficacy and safety
of Lupron Depot-4 month 30 mg. T

The Phase IV study should include an assessment of both leuprolide and testosterone levels after multiple
dosing (at least three administrations) of the 4 month depot and the sponsor is encouraged to submit the
protocol for this study to OCPB/DPEI for coMment prior to the initiation of the study.

The following change in the CLINICAL PHARMACOLOGY and PHARMACOHKINETICS section of the
proposed label are recommended.



* The PHARMACOKINETICS section of the label for the Lupron Depot® 3-month 11.25 mg should be
as follows;

The Absorption: subsection should be changed to the following;

K. Gary Barnette, Ph.D. '

Office of Clinical Pharmacology and Biopharmaceutics
Division Pharmaceutical Evaluation |l

RD initialed by Angelica Dorantes,Ph.D., Team Leader. AD_2/19/97 _
FT signed by Angelica Dorantes, Ph.D., Team Leader - 207;7

cc: NDA 20-517, HFD-580 (Golden, Dunson), HFD-870 (M.Chen 13B-17, Dorantes, Barnette), Drug
file (Millison, HFD-850, WOCII 3010).
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. BACKGROUND
Leuprolide acts as a gonadotropin inhibitor and is chemically unrelated to the steroids. Leuprolide ic often
designated by the following with the superscript numbers indicating changes in the GnRH molecule:

(D-Leu®, des-Gly-NH, ', Pro-ethylamide®)-GnRH

Lupron® (leuprolide acetate) Injection, daily subcutaneous injection, has been marketed for the palliative
treatment of advanced prostate cancer since April 1985 and for treatment of central precocious puberty since

April 1993 by TAP Pharmaceuticals, Inc.

Subsequently, Lupron Depot® (leuprolide acetate for depot suspension) was developed by TAP
Pharmaceuticals, Inc., intended to provide continuous release of leuprolide for either 1 or 3 months. The
history of Lupron Depot approvals and a2 recent submission is provided in Table 1.

Table 1
Lupron Depot Approvals and Submissions

Product NDA # Approval Date | Indication
Lupron Depot 7.5 mg 19-732 01/26/89 Paltiative Treatment of Advanced Prostate Cancer
Lupron Depot 3.75 mg 20-011 10/22/90 Management of Endometriosis
Lupron Depot-PED 7.5 mg, 11.25 mg and 15 mg 20-263 04/16/93 Treatment of Central Precocious Puberty
Lupron Depot 3.75 mg 19-943 03/30/95 Treatment of Anemia Secondary to Uterine Fibroids
Lupron Depot-3 Month 22.5 mg 20-517 12/22/95 Palliative Treatment of Advanced Prostate CanE:ér -
Lupron Depot-3 Month 11.25 mg 20-708 under review Management of Endometriosis

Treatment of Anemia Secondary to Uterine Fibroids
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3 V. Formulation and Administration
The formulations of the currently 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

/ leuprolidé acetate 30mg
] biodegradable polylactic acid polymer ' mg ‘mg
mg mg

/ mannitol -

/ sodium carboxymethyicellulose ’mg ‘mg
/D-mannitol alhmg W g

/ polysorbate 80 lmg i mg

/ water for injection, USP mL m

Reviewer Comments:

1. The Lupron® Depot-4 month 30 mg formulation used in Studies M93-012_and M93-013 is the
formulation the sponsor intends to market.

2. The Lupron® Depot-4 month 30 mg formulation is NOT compositionally proportional to the currently
marketed Lupron® Depot-3 month 22.5 mg.

V. Analytical Methodology
Plasma testosterone levels were estimated (Study M93-013) by a: performed by

The validation of the

for testosterone is provided in Table 3.

Table 3. Testosterone Validation
Sensitivity 3 ngrd!
‘Precision, intra-assay _
Mean £ SD 155+13 3717 256 + 19 490 £ 25
% CV 8.1 48 7.5 52
n 10 10 10 10
Precision, inter-assay 100 pg Standard
Mean t SD 1024 +86 125+17 34221 2351+ 18 448 + 33
% CV 8.5 134 6.1 7.8 73
n 25 25 25 25 25
‘Specificity e B % Cmssﬂead -----------
Dihydrotestosterone 22
4-androsten-30,17§-diol ) 55
Sa-androsten-3f.17p-diol s 23
5B-androsten-3a 17p-dio! 0.24
Androsterone 08
Androstenedione 14




S B A SRS DL

Leuprolide acetate levels were determined using a " and the validation/quality control of this
assay is included in Tabie 4.

Table 4. Leuprolide Acetate Validation
Sensitivity (LLQ) 0.1 ng/mi -
i Ll L T T T — T
Accuracy Target (ng/mi)
N —+ 4 t ' 1 ~+ —}
Conc. (ng/ml)
% Target 87.0 100.2 101.4 102.4 98.0 98.5 93.8 106.9
Precision (%CV) 17.0 43 55 21 7.0 5.4 137 11.8
Specificity Not Provided
Reviewer Comments:
1. The cross-reactivity of the testosterone assay used with dihydrotestosterone (DHT) is 22%.
2 The specificity of the leuprolide is 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
“major metabolite”.

3 The assays reviewed herein are identical to those used in the previous NDAs submitted by TAP
Pharmaceuticals for leuprolide acetate (see Table 1). Therefore, they are deemed acceptable at this
time.

VI. In Vitro Dissolution Testing
The dissolution method proposed for the quality control and release of drug product is as follows;

Apparatus. USP Type Ul glass (120 mi)
Medium: % polyvinyl alcohol, . % polysorbate 80, and  mM lactic acid
Procedure:

Specifications:

Time (hours)  Amount Dissolved

%
%
%
Reviewer Comments:
1. The method and specifications proposed herein are the same as those used for the currently
marketed Lupron Depot® 3-month 22.5 mg, indicated for the palliative treatment of advanced prostate

cancer (NDA20-517) and Lupron Depot®-3 month 11.25 mg for treatment of endometriosis (NDA 20-
708) .

2 The dissolution method and specifications proposed herein appear to 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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it is apparent from Figure 1 that the Tmax occurred during the first day after dosing. However, the only blood
sample taken during this time 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 AUC= occurs in the first 24
hours after dosing. a true assessment of AUC= is not possible from these data and the most appropriate
pharmacokinetic parameter demonstrating the systemic exposure of leuprolide is the average plasma
concentration of leuprolide from 3 to 16 weeks post-dose. The mean (+ SD) Cavg 3 5.16 weexs) Was 0.5410.27
ng/mi from all 24 subjects and 0.4410.27 ng/mi for the 16 patients from which complete or near complete data
are available.

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. Mean Pharmacokinetic Parameters

Depot Leuprolide concentration at 4 hours post-dose Steady-State Cavg(3-16 weeks)
7.5 mg 1-month# ng/ml ng/ml
22.5 mg 3-month# -ng/mi ng/mil
30 mg 4-month ng/ml* ng/ml*

# - Currently marketed Lupron® depots for the palliative treatment of advanced prostate cancer.
* - The data presented for the 30 mg-4 month is only from patients with complete or near-complete data.

A. Metabolism
Since leuprolide 1s a synthetic nonapeptide @nalogue of luteinizing hormone releasing hormone (LHRH), its
metabolism 1s similar to endogenous LHRH and consists of catabolization into smaller peptide fragments.

-

0

B. Special Populations
The effect of hepatic and renal impairment on the pharmacokinetics/pharmacodynamics of leuprolide has not

6



been determined.

C. Drug Interactions

The potential for pharmacokinetic/pharmacodynamic interaction between leuprolide and other agents has not

been assessed, but the likelihood of a clinically significant drug interaction with leuprolide is negligible.

Reviewer Comment:

1. Complete leuprolide levels (i.e. at every sampling time point) are available from only 16 patients. The
levels and Cavg presented herein are the mean values of all 24 patients dosed. ‘

2 The subjects used in Study M93-012 were orchiectomized prostate cancer patients and the
pharmacokinetics of Lupron® Depot-4 month 30 mg in the target population has not been assessed.

Vill. Pharmacodynamics
The suppression and maintenance of suppression of serum testosterone levels are the clinical endpoints for
leuprolide acetate and are used in the pharmacodynamic analysis herein.

Table 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
data. These studies represent the pivotal clinical trials that were used in support the approval of the Lupron
injection (NDA 18-010), Lupron Depot 7.5 mg (NDA 19-737) and Lupron Depot-3 month 22.5 mg (NDA 20-
517) and the pivotal clinical trial submitted to NDA 20-517 to support the pending approval of the Lupron
Depot-4 month 30 mg, reviewed herein.

it should be noted that the assay method used to estimate testosterone levels in Study M91-583 was not as
specific as that used in the other studies.

Table 6.

Study # Formulation n Testosterone Cavg (ng/dl) Time to Castrate (days) # pts that escaped*
MB80-036 daily injection 55 7
MB1.017 daily injection 98 14
M85-097 1 month depot 54 8
M88-124 | 1 month depot 14 1
M31-653 3 month depot 32 0
Mg1.583 3 month depot 61 7
MB3-013 4 month depot 48 4

*some patients escaped more than once.

Mean (+SD) serum testosterone levels from 48 patients with advanced prostate cancer (non-orchiectomized) - "

from Study M33-013 are presented in Figure 2. However, it should be noted thatievels were not available from
each patient at every time point.

N
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Reviewer Comments:

1. The pivotal clinical trial, Study M93-013, was not submitted to the OCPB/DPEI! for review.

2 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).

3 According lo these data, the testosterone suppression and maintenance of suppression by the Lupron
Depot-4 month 30 mg is similar to that of the currently approved Lupron Injection, Lupron Depot 7.5
mg and Lupron Depot-3 month 22.5 mg.

4 As is the case with the previously approved Lupron Depot formulations. no

pharmacokinetic/pharmacodynamic correlation could be established.

IX. Labeling Comments

The proposed label is 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 PHARMACOKINETICS section of the label for the Lupron Depot® 3-month 11.25 mg should be
as follows;






Attachment 2: Individual Study Summary

M93-012
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Study Number: M93-012
Title: Pharmacokinetics of a Four-Month Depot Formulation of Leuprolide in Prostate Cancer Patients

Objectives: The objectives of this study were to determine plasma leuprolide levels for 20 weeks following
a single injection of a 30 mg depot formulation of leuprolide and to monitor the safety of this formulation.

Investigators:

Study Design and Dose Administration: This was a single dose, open, multicenter pharmacokinetic study
in orchiectomized prostate cancer patients.

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: kg). and the mean + SD height was
177 + 7 cm (range: cm). Two patients did not complete the study. One patient prematurely
terminated due to personal reasons with his last sample obtained on Week 5. One patient did not complete
the study for lack of compliance 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 in Study M93-012 is included in Table 7 and is the to-be-marketed formulation of the

Lupron® 30 mg 4-month depot.

Table 7. Formuiation
: ingredient

leuprolide acetate

biodegradable polylactic acid mg
polymer

mannitol mg

sodium carboxymethylceliulose mg
D-mannito! mg
polysorbate 80 mg
water for injection, USP mL

Blood Collection: Biood samples (4 mL) for the determination of plasma leuprolide concentrations were
obtained prior to dosing (0 h) and at 4 h post dosing on Day 0, on Days 1, 2, 4, and 7, twice a week (at least
three days apart) during Weeks 1.5 through 4, once a week at the end of Weeks 5 through 12, twice a week
(at least three days apart) during Weeks 32.5 through 16, and then weekly through Week 20.

Analytical Methods: Plasma leuprolide acetate concentrations were deterrmined at .
using a° procedure. The lower limit of quantitation for this study was ng/mL
with a sample volume of mi



Pharmacokinetic Methods: 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.

Results

Pharmacokinetics

As was the case with other Lupron depot formulations (7.5 mg, 1-month and 22.5 mg, 3-month), fhe apparent
peak cohcentrations occurred during the first 24 hours post-dose. Since leuprolide concentration were only
taken 4 h post-dose during this time interval (0-24 fi post-dose) the actual Cmax was not assessed (see
Figure 3). Additionally, since 42% of the total measured AUC was during the first week and the yalid Cmax
was not properly characterized, the reported AUC,,, values probably underestimate the actual AUC,,,.
Since, leuprolide concentrations were relatively constant from Week 3.5 to Week 16 (the proposed dosing
interval), the most adequate measure of systemic exposure of leuprolide acetate from Lupron® 30 mg 4-
month depot is 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 high leuprolide concentration at Week 1.5 with a value of 13.69 ng/mlL..

A summary of mean plasma leuprolide concentrations and AUC values at each week after dosing is provided
as follows.

Mean + SD Leuprolide Acetate Concentrations and AUC

All Patients' Patients with Compl! at
Week Conc (ng/mL) Conc {ng/mL) AUC (ngeh/mL)

1 0.83+0.45 0.80+0.35 973 + 258

1.89+486 1991543 222 + 376

3 071+0.78 067 +0.83 172 £ 320
4 0.54 £ 0.36 043+0.24 91177
5 0.47+0.28 0.391£0.21 70236
6 0.48 £ 0.31 0.38 +0.22 65+ 34
7 0.48 £ 0.22 046 +£0.24 70 + 35
8 0.51+0.28 043+0.19 74 £33
9 0534028 0.45+0.25 74 £ 37
10 0.56 + 0.31 049+0.26 80 +42

11 0.55+0.30 0.50 £ 0.30 81+48 -

12 0.61+0.35 0.53 +£0.31 83 = 51
13 0.51+£0.25 0.46 + 0.26 83 :44
14 0.46 £+ 0.21 0.42+0.21 75+ 38
15 0.44 £0.22 0.38+0.19 69 £ 32
16 0.39+0.28 0.30+0.20 58 + 34
17 0.31+0.21 0.25+0.20 46 £ 33
18 0.27 £0.27 0.18 £+ 0.23 36135
19 0.22 +0.20 0.16+0.18 28+ 35
20 0.15+0.15 0.12£0.15 25+ 27

1 N =19 to 22 patients
3 N = 16 patients with complete or nearly complete data.
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A between study comparison of the release rates of the three different formutations ( 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). Additionally, mean pharmacokinetic
parameters from the aforementioned depot formulations are included in Table 8, below.

Tabie 8. Mean Pharmacokinetic Parameters

Depot Leuprolide concentration at 4 hours post- Steady-State Cavg
dose

7.5 mg 1-month# 20 ng/mi 0.70 ng/mi

22 5 mg 3-month# 49 ng/m! 0.60 ng/m!

30 mg 4-month 59 ng/mi 0.44 ng/mi

# - Currently marketed Lupron® depots for the palliative treatment of advanced prostate cancer.

Sponsor’s Conclusions

Following the initial burst of leuprclide from the formulation which is charactenstic of this type of preparation,
the 30 mg Lupron Depot formulation provided a relatively constant release rate of the drug during the
intended 16-week treatment duration. Excluding the initial release, leuprolide acetate concentrations
averaged 0.44 ¢ 0.20 ng/mL between Weeks 3.5 and 16 in the 16 patients in which complete or near
complete data was available.

Sponsor’'s Comments:

1 Three patients (Patients had detectable leuprolide concentrations in the pre-
dose sample, with respective concentrations of 0.28. 0 19, and 0.18 ng/mL, possibly due to
nonspecific binding with the radioimmunoassay. These predose concentrations were used in

calculations of AUC.

-

2 Sixteen missing or lost plasma concentrations were replaced using linear interpolation (Patient:
Day 4. Patient Weeks 12 and 12.5; Patient Weeks 3. 14. 15 155, and 16; Patient

20




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 predicted value from the linear regression estimated from Day 1 and Day 2 values
of the patients with data. Several missing values could not be estimated (Patient . Weeks 14
to 19; Patient Weeks 6 to 20) and were not replaced. Patient was out of town between
Weeks 14 and 19 but retumned for his final sample on Week 20, and Patient - withdrew from the
study after Week 5. : -
Several samples were lost during shipping. These came from Patient: ~Weeks 7 to 20; Patient
Predose to Week 7; Patient , Predose fo Week 7; Patient - |, Predose to 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 not estimated for these

samples.

Reviewer Comments:

1.

It is of significance that Study M93-012 was conducted in orchiectomized males and no
pharmacodynamic assessment (testosterone suppression) was possible in this study and the
pharmacokinetics of Lupron® Depot-4 month 30 mg in the target population has not been assessed.

It was stated by Dr. Aruna Dabholkar, Regulatory Affairs, TAP Pharmaceuticals, Inc. that boxes

containing the samples listed in Sponsor's Comment #3, above, were lost during shipping. When
the boxes arrived at the analytical site, they were thawed and the samples were not assayed.
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Deerfield, IL

Submission dated: 5-30-1996 Received at HFD-510: 5-31-199¢

Pharmacelogv Review cf NDA Suppiement

£002

Dzuc: Lupron depot 3 months 22.5 mg (proprietary name);
iteuprolice acetate for depct suspension ( established name); TAP-
144-8SR(3M) & Abbott-43818 (code names) .

T l-L-histidyl-L-trytpphyl-L-seryl-L-
-L-leuc’1—L—arginyl-N—ethyl-L—prolinamide

o
2
5

lsc designated as D-leu-6, ces-gly-NH2, 1C,pro-ethylamice-6-
GnRH.

Losage form: Sterile depot suspensicn for injection.

Route of administration: intramuscular injection.

sed jndication: palliative treatment of advanced prostatic

Relzted TNDs and NDAs: IN wDA 19-C10
{Zupreon injection for treatment of prcstate cancer); NDA 26-9¢3
‘for treztmant of anemies secondary to uterine fibroids); NDz 19-
72 (Lupron Depot 7.5 mg for pallietive treatment of advanced .
prostate cancer); NDA 20-011 /Lupron Depot 3.75 mg for mznagemen<+
cf endometriosis); ND& 20-263 (Lupron Depot-PED for treatment of.~
precslicus puberty); NLDZ 20-7C§ {Zupron Depct-3 Month 11.25 mg
for the management of endometriosis and anemia secondary to
vterine fibrcids). i '

K4
The proposed product TAP-144-SR{4M) injection microspheres
=ncorpcrates leuprolide intc a biodegradabie depot formuliztion
whlch uses the same vehicle as used Wit the approved Lupron
DezoT-3 menth-22.5 mz oroduct.



N20517.8-002

A siﬁgle vial of Lupror Depot- 4 Month 30 mg contains leuprolide

acetate {30 mg¢), pcivlactic acid mg), ant D-mannitol ¢
mg) . ﬁne accompanying ampule- of diluent corntains
caboxymethVIcellulose sodium mg}, D-mannitoi ).
polysorbzte 80 mg), water for injection, USP ancd clacial

acetic acic, USP to control pH. The later is lost during the
depot n:nufactur;ng

Preciinical oharmacojogv and toxjcologv: is referred to previous

approved proaucts of similar compositiorn under various NDAs as
mertioned under related INDs/NDAs sub-heading.

Previcus human exyperience with the propvosed nrocduct: An overview
of clinizal studies of a four month depot formulation cf
leuprclide in patients witl stage D2 prostablc adenocarcirnoma
{Scientific report Nc. R&D/96/285) showed the: after an initial
burst cf leuprclide, it provided constant release rate cf drug
during the intended 16 week treatment period. Leuprolide
cencentreations averaged 0.44 + 0.20 ng/ml between weeks 3.5 ang
1€.

The relezas attern of the 30 mg leuprclide depct curing the 16
waels fol‘owlnc dosing was similar to the pattern cbservecd during
the 4 and 12 weeks following cdosing with the monthly 7.5 mg and
the 3-menth 22.5 mg formulations, respectively.

It was alsc stated that the formulation was well tolerated anz
safety data was consistent with the known safety profile of
leupreclide.

[#2]
i
1
0y
14

|
s -

In conclusion the sponsor stated that tihe micrdspher

{TAP-144-MC(3M)] powder used for Lupron Depct-4-Month 30 mg
product s the same as that used for the approved product Lupron
Jepct-2 Honth 22.5 mg, with the exception of the additional
cguantity oIl thes drug is used to provide ad=quate leuprolide blcod
evels over i6 weeks. It is manufactured by the same materials,
methods and preo caQJ*es gs those of Lupron Depct-3 Month 22.5 m¢
approved under NDZ 20-517. . o
The PH and clinical studies conducted with Lapron Depot-4 Mcnth

20 mg supported the use of the product every 16 weeks with the
known safety profiie of leuprclide. -

j’
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N20517.5-622

Labeling: Labeling is similar to that approved as part of NDAs
15-010, 15-732, 20-G11, 20-263 and 20-517 and is applicac.e to
present NCOA 20-517 supplement” 002. -

Reeommendations: Based on the extensive experience, both
preciinical and clinical with leuprolide depct fermulation andg
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.

] B L, ..
o, > Somid i e,

Krishan L. Raheja, D, PhD
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D-310
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3. Name amd Address of Applicant - 4. Supplement
TAP Holdings Inc. S-002
Bannockburn Lake Office Plaza ’ 5-3D-96
2355 Waukegan Rd

Deerfield, il 60015

5, Name of Drug 6. Nonproprietary Name

Lupron Depot, 4-month, 30mg Leuploride acetate for depot suspension

1, Supplement Provides For 8. Amendment
A new strength {(30mg) for 4 months treatment .

9. Pharmacological Category 10, How Dispensed 11. Related
Gonadorelin agonist/Palliative treatment Rx
of prostate cancer .

12, Dosage form : 13, Potency

Lyophilized powder to be reconstituted for injection (IM) 30mg =

-

4 mical
5-oxo-L-Pro-L-His-L-Trp-L-Ser-L-Tyr-D-Leu-L-Leu-L-Arg-N-ethyl-L-Prolinamide 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 the increased amount of lyophilized
microspheres in the same vial.

——

The submission contains information on drug substance (manufacturers, methods of manufacturer
and packaging, process controls, specifications and analytical methods for the bulk drug
substance, and stability} and drug product (specifications and analytical methods for ingredients,
manufacturer, 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 protocol as well as 3 months stability data for four production scale
batches (2304503, 2304504, 2304505, and Z304506).

Two-year expiration date was proposed and considered to be reasonable.

1 nclusion m e
This supplement can be approved from the chemistry point of view. .

17. Name iewer's Signatur Date
Moo-Jhong Rhee, Ph.D. M&\w 4-25-97
Distribution Qriginal Jacket Reviewer Division File
R/D initialed by - =

$20517.002 M«ﬁm : )



ENVIRONMENTAL ASSESSMENT
AND FINDING OF NO SIGNIFICANT IMPACT

FOR

Lupron Depat, 4-month, 30mg
Leuprolide Acetate for Depot Suspension

NDA 20-517, S-002

FOOD AND DRUG ADMINISTRATION
CENTER FOR DRL!,G EVALUATION AND RESEARCH
7
Division OF Repr/oductive and Urologic Drug Products

(HFD-580)



FINDING OF NO SIGNIFICANT IMPACT
NDA 20-517, S-002
Lupron Depot- 4 month, 30mg
Leuprolide acetate
For Depot Suspension ) -

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to
assess the environmental impact of their actions. FDA is required under NEPA to consider
the environmental impact of approving certain drug product applications as an integral part
of 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 action 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 manufacture,
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 hospitals 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 biodegraded 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
eftects are not anticipated upon endangered or threatened species or 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.
Bannockburn Lake Office Plaza
2355 Waukegan Road
Deerfield, linois 60015

The Environmental Assessment (EA) being submitted by TAP Holdings Inc. on this product
is 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

May 15, 1996

2 NAME OF APPLICANT - .=
TAP Holdings Inc. -

3 ADDRESS
Bannockimrn Lake Office Plaza

2355 Waukcg_an 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 to 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 acetate (also referred to in the Environmental Assessment as leuprolide).
This dosage form consists of leuprolide acetate enveloped in a polymer comprised of polylacﬁg
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

=
s

release into the tissues.
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The drug product is administered with the help of an administration kit that
includes: 1) a single dose glass vial [a colorless 9 mL silicone-baked vial of highly resistant,
boro-solicate glass = glass)] containing ;hc drug product which is the biodegradable
4-month ::lcpot comprising sterile, white, and ctloriess 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 bas a . . . rubber stopper
with an aluminum cap which has a dark blue ~ cover which can be taken off
easily; 2) a 2-mL glass ampule [colorless, highly resistant, boro-silicate glass - glass)]

containing the diluent which is clear, colorless, and slightly viscous liquid [designated TAP-

144-SR(4M) Vehicle] for reconstitution; 3) one " syringe w;th_ Needle
for withdrawing the vehicle from the glass ampule and placing it in the vial containing the
drug product; and 4) one extra . Needle used along with the syringe for_inu'avenous
injection. The administration kit is packaged in a

container,

A five year forecast for the quantity of the drug substance that will be required
to manufacture the drug product Lupron Depot® - 4 Month 30 mg from 1997 (wwwwwxxx) to
2001 (========) is presented in Appendix C.

The bulk drug, leuprolide acetate, manufactured by " has
been the subject of a first and previously approved new drug application (NDA 19-010,
approved April 9, 1985) for Lupron® If;jection, list 3626. Subsequently, the following

S

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 20-011 in October 1990)

Lupron Depot®-PED 11.25 mg, list 2270 (NDA 20-263 in April 1993

Lupron Depot® 3.75 mg, list 3639 (NDA 19-943 in March 1995)

Lupron Depot® - 3 Month 22.5 mg list 3336 (NDA 20-517 in December 1995)

A requ;st for approval of an NDA (#20-708) for Lupron Depot® 3 Month
11.25 mg has been submittef:l 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 "Environmentgl Assessment for Proposed Appr_ovals of FDA-
regulated Products”, and "Guidance for the Industry for the submission of an Environmental -
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 Introduction
Concentration (EIC) was estimated 10 be ***®##ksmikunsiniiok ks (drk) which is several
orders of magnitude below the one (1) part per billion (1 ppb) limit set in the guidance ™
document. Because leuprolide acetate, being a peptide is readily biodegradable to CO,, and
the EIC is less than *** *** an abbreviated Environmental Assessment (EA), excluding items
7-11 is 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.

=

42 NEED FOR ACTION ,*
y
Leuprolide acetate is a long-acting GnRH analog. It is a no.napeptide .

synthesized sequentially in solution using the classical method of blocking, coupling, ahd

9



dcbloclc{hg of the aminoacids. All the aminoacids are levo-rotatory (L-) except for the

leucine in the sixth position which is dextro-rotatory (D-) (Appendix C). Administration of
leuprolide acetate results in an initial stimulati;m 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 iheir maintenance
become quiescent. 'I;his effect is reversible through discontinuation of drug therapy.
A..dministmtion 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 reproductive organs.

In humans, administration ‘of leuprolide acetate results in ;n:uuﬂ increase in
circulating levels of luteinizing hormone (LH) and follicle stimulating hormone (FSH),
leading to a transient incfease 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 results 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 initiation 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).

Leuprolide acetate is no!t,«-activev whcn given orally. However, the

intramuscular injection of the biodegradable Lupron Depot® formulation provides 4 months

of sustained leuprolide release into the tissues. The subject of this NDA and the

-—

10



Environmental Assessment prepared in this document is Lupron Depot®~4 Month, -30 mé,

which willi be used for the palliative treatment of advanced prostrate cancer.

43 PRODUCTION LOCATIONS AND THEIR ENVIRONMENTAL SETTINGS
The bulk drug, leuprolide acetate, is manufactured by . and

is the subject of a previously approved New Drug Application (19-010), ‘approved April 10,

1985). . will be the primary supplier of the bulk

drug substance. is an alternate 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. Thé 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., Bannockbum
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 and Production of Bulk Drug Substance

The synthesis scheme of lcuprdlidé acetate powder is described in Appendix C.

Prodﬁction of the bulk drug substancle, leuprolide acetate is conducted at the following

locations:

11
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434

The manufacturing of drug substance, leuprolide acetate, is conducted at the

The southern 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 (28 to 55°F). The average am}ual rainfall is 67 inches. Most industries and
residénces in City obtain potat;“le water from the City of _ municipal water

supply. The source of the municipal water supply is the Shimata river, which passes from

12
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the * City from north to south and flows down into Seto Inland Sea. The Plant

uses municipal water only. Wastewater is sewered to an on site water treatment facility.

4.3.5 ' _ -
The method of manufacture of the drug product, Lupron Depot®, 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 dominantly to
the south toward the river. The climate of City is characterized by warm summers
(75 to 95°F) and cold to moderate wintersA (36 to 50°F). The average raJ—anII is 52 inches.
Most industries and residences in City obtain potable water from the City of
municipal water supply. A‘I'he 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 only. Wastewater is sewered to an onsite water treatment facility.
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4.3.7 | e R

| The synthesis of bulk drug (Appendix C) and the packaging of final dosage
form (drug product and vehicle) is conducted at ) . -
The pro;)extics of the » are docated within Lake County, Illinois. The
North Chicago pfoperty Lies 600 to 1000 feet west of Lake Michigan at an elevation of ten
to fifteen feet 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 tfxe 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 Tlinois is characterized 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 van'ab_le.

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 to the treatment 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 Illinois
are the result of the late Pleistocene W@sconsdnian glaciation, 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 to silty glaciai till of

-
-—
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the Lake:Border Morainic System. From 50 to 200 feet of Pleistocene glacial sediments'
unconformz;bly overlie Silurian dolomite in this area. The Paleozoic stratigraphic section in
this area from top to bottom includes Silurian dolomite, Ordovician shale, dolomite, and
sandston;, and Cambrian sandstone. The Paleazoic section unconformably overlies
Precambrian crystalline rocks. Three dominant aquifer systems, the Basal Bedrock, Midwest
Bedrock, and Upper iSedrock, underlie northeastern Illinois. Principal water producing zones
include sandstone of the Eau Claire and Mount Simon Formations for the Basal Bedrock
system, the Ironton-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 quantities of water (greater than 1000 gpm); .
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 US

The Lupron Depot®-4 Month 30 mg, will be administered under the
direction of physicians to patients afflicted with advanced prostrate cancer. The locations of

use are, therefore, mainly hospitals and clinics throughout the United States.

4.5 DISPOSAI, SITES

The disposal of the components of the administration kit after administex'ing it
to the patient will be consistent with disposal practices of hospitals and clinics. Generally,
needles, syringes, vials and ampules are treated and disposed of as special hospital wastes in

4

a certified landfill. ’

15

N17



Leuprolide acetate is metabolized extensively in the human body. The
excipients u§cd in the drug product, as well as the components of the diluent are easily
biodegradable. Negligible quantities of the drug substance and its mctabolitc; or excipients
are excreted by pz_uicms which will enter municipal treatment systems through domestic
sewage. - -

Ooff spe;:iﬁcation 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 fcturned to (beyond expiration date) will be separated; the

vials with drug will be treated as special pharmaceutical waste and sent to an incinerator. All

other components are sent to a landfill. Details of mode of disposal of wastes are 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 to allow for
identification of closely related compounds. The information is taken from the Chemistry and

Manufacturing Controls Section of this supplemental application.
5.1 NOMENCI ATURE

5.1.1 Established Name (United States Adopted Name - USAN)

Leuprolide Acetate

16
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Leuprolide Acetate Bulk Drug

v

Y

Lupron Depote - 4 Month 30 mg
(Drug Product) and Diluent T

\

Y
Assembly and Packaging Of Administration Kit
Y

' TAP Pharmmaceuticals Inc
Deerfield, IL, USA

Y
Distribution Of Administration Kit

Figure 4-1
, Sites Relevant to the Manufacture, -
Packaging, and Distribution of Lupron Depot® -
4 Month 30 mg |
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5.1.2 - d or rie e
Lupron Depot®-4 Month 30 mg

5.1.3 Chemical Abstracts Name . _
S-oxo-L-prolyl-L-histidyl-L-tryptophyl-L-seryl-L-tyrosyl-D-leucyl-
L-leucyl-L-arginyl-N-ethyl-L-prolinamide

5.1.4 A c i Num

74381-53-6

5.1.5 Laboratory Codes
Abbott-43818/Takeda-TAP-144

5.1.6 olecular Formu Wej
Formula - Cy, HyN\(O,,.CH,COOH; Weight - 1269.47

5.1.7 Structu raphic ula

o H O H o H o H o H o H o (- j OH
‘ lc N- CH.c N-CH-C N-cu c N-CH-C-N-CH—C N-CH-c N-cn~c-N C=N-CH,CH, * «+CH,CO0H

CH, CH, CH, CH, CH. CH CH.
Z “NeH o CH- CH CH,-CH CH, -
= CH, CH, Cr,
OH N-H
C=NH
NH,

5.1.8 Dissociation ansiant and K,

Three ionization sites are present: imidazolyl nitrogen of histidine, pKa 6.0;

the phenoljc hydroxyl of tyrosine pKz 10.0; and the guanidine nitrogen of arginine pKa 13.0;

log K, is 0.52 t0 0.98 -

18
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5..9 °  Physical Description
| White Powder
5.2 ADDITIVES ' R
The excipients of the drug prodact and the vehicle are listed in Appendix C.
Most of the components are readily biodegradable.
5.3 IMPURITIES
Approximately impurities i.e., %); unknown
| %); ' . .%);and T

%) 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 controls exercised during the manufacturing and packaging operations. The _
manufacturing facilities of
cities in Japan are governed by the Environmental Laws and Regulations of Japan
(Auachment 15-1). The manufacturing of bulk drug and the packaging operations for the
drug product at | are govemned by Environmental Laws

and Regulations promulgated under the /Nationél Environmental Policy Act (NEPA).

v
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6.1 - thesi uction of Bu ' o ,__‘

6.1.1 u ce ected tt , ‘ -
| Ammospheric Emissions -
The facility at o 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 solvents
(Appendix C). An examindtion of the details of synthesis (Appendix C) shows that the most
likely volatiles emitted will be acetone, acetic acid and alcohol. The only potential exposure
to the air could be during the dispensing of the bulk drug for export to Jip;n, which is also
conducted carefully in specially packed containers which are housed in drums.

Aqueous Wastes

Losses during formulation as aqueous waste are inﬁigniﬁcant since the total
quantity of the drug substance produced for this indication will be ** *= (mwmw>x) . Any
small amounts in the aqueous water are deactivated and then sewered. If 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 phanhaceutical waste. Wastewater
from equipment and room cleaniﬁg is directed to the chemical sewer which goes to the

Wastewater Trcaf_mem Plant. After pre-treatment at North

Chicago, the wastewater is discharged Wastewater Discharge Control Document

(Permit) No. 95-5A] to the sewer system of the North Shore Sanitary District (NSSD) and

20
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from there to Gurnee Wastewater Treatment Plant of the NSSD. The other waste streams

(eg., mlvent;) 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 rmrumal since the peak yearly production of the drug substance for this
indication is *****. Packaging rejects, air filter cartridges, and protective clothing wom by
employees will be collected in drums and disposed of off-site. These solid wastes will be
transported to Waste Management of Wisconsin, Bristol, Wisconsin (Permit No. 3062).
Unused drug substance, past expiration date will be disposed of as a speci;l;harmaceutical
waste, and incinerated using the contractors listed in Table 6-1.

6.1.2 Control eréised n Re 1 u issi

Air emissions are controlled as required by the Operating Permit of the Illinois
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 permitted 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 Proposed Action with Applicable Emission Requirements

Since particulate and VOC emissions are insignificant [Tllinois EPA (IEPA)

/

Definition: less than 0.1 Ib./hr. and 0.44 tons per year], at _ facility,

manufacturing of less than === of bulk drug will be in compliance with IEPA requirements.

21
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- Only tank residuals and fill line residuals will be sewered. In the chnt 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 frpm the drug-substance
manufacturing facility at - is regulated under a permit issued by the
INlinois Environmental Protection Agency. Wastewater from manufactuﬁng must meet the
General Pretreatmen-t Standards in 40 CFR Part 403 and the Effluent Guidelines and
standards for Pharmaceutical Manufacturing in 40 CFR Part 439. The prohibitions and
limitations 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. 306& %m the State of
Wisconsin, Department of Natural Resources.

A Centificate of General Environmental Compliance with applicable emission

requirements for the manufacture of drug at . _is provided in

Attachment 15-2.

6.1.4 Effect of the Proposed Action on Compliance with Current 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
apph‘c;able. No additional facilities arereqmred td facilitate the manufacture of bulk drug for

this indication. ' .
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6.2 . Packaging of the Final Dosage Form at
Unused administration kits, or t-hosc kits past expiration dates will bereturned
to. where ‘the drug product and the diluent, syringes and
peedles will be sorted out. Vials with the drug are treated as special waste and put in fiber
or plastic 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 énd go to the landfill managed by Waste Management of
Wisconsin.

6.3 Synthesis of Bulk Drug, Leuprolide Acetate at

A certificate of compliance of - with local and national
environmental regulations for the synthesis of bulk dmg, leuprolide acetate by the Director of
Table 6-1

Waste Disposal Contractors and Their USEPA Registration Numbers* -

Contractor SEPA ID unction
UTD98152177 Incineration
ARD981057378 Fuels
L ]

3062 Solid Wastes

-

-

*This is a current list of contractors and is subject to change.

"
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Enviromﬁcgtal Protection Division, Environmental Protection and Public Health Department,
Yamaguchi Perfectural Government, Japan is provided in the Attachment 15-3. As required
by the FDA, CDER (1995), EA guidelines fcn: those manufacturing sites located outside the
United States, a letter from the General Manager of _ Plant certifying that the
facility is in coml;liancc with all local and National regulations is provided in Attachment
15-4. |

6.4 Manufa f Dru u ilu t

A certificate of compliance of . Plant with local and national
environmental regulations for the manufaéture of Lupron Depot® (Drug I;r;—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 Attachment
15-5. As required by the FDA, CDER (1995), EA guidelines for 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 Attachment 15-6.

6.5 Manufacture of Drug Product and Diluent at _

A certificate 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 provnded In Attachment 15-7. As required by thc FDA,

CDER (1995), EA guidelines for those manufactunno sites located outside the Umtcd States,
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a letter from the General Manager of ~~ Plant certifying that the facility is in
compliance with all local and National regulations is provided in Attachment 15-8.

6.6 OCCUPATIONAL SAFETY : -

At the facility, chemicals used in manufacture of the

drug substance, leiiprolide acetate, are regulated by the Occupational Safety and Health
Administration. Empibyees 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 manufactﬁﬁng. o

Specified personal protective equipment (e.g., gloves, safety shoes, eye
protection, respirators, etc.) and engineering controls designed for the equipment (e.g.,
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 AMOUNT OF SUBSTANCES ENTERING THE ENVIRONMENT

Human drugs find their Jiway into the environmental compartments (eg. soil,

air, water) through manufacture, use, disposal 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 pmduc;t and/or its metabolites are discharged into the domestic sewer through excreta of
the patients; and 2) release of the drug or its-pxecursors or by-products through wastewater
from the:manufacmxi;zg 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 aase

scenarios.

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—histidy1-L-tryptophyl-I.-seryl-L-tyrosyl-D—
leucyl-L-arginyl-N-ethyl-L-prolinamide) with the exception of D-leucine. Amino acids that
are naturally occurring can be metabolized by microbes to CO,. Naeshiro et al (1990) used
carbon-14 labeled leuprolide to study its metabolism in rats and dogs. Biotransformation of

leuprolide in rats and dogs is consistent with what might be expected for a small peptide i.e.,

—
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it involves the hydrolysis of amide bonds, followed by the excretion of smaller pcptides- 'in |
urine or bil;: 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 ;ydrolysis 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-II
tripeptide (Tyr-D-Leu-Leu-OH), while M-III is hydrolyzed to M-IV dipeptide (5-ox0-Pro-
His-OH). Some of the metabolites are further catabolized as evidenced by the loss of label
in the expired air and/or the apparent incoxpération of carbon-14 into methanol-insoluble
components in tissues. Naeshiro et al (1990) also demonstrated that most natural amino acids
could metabolize to CO,, unless they are unnatural amino acids, such a.; ;-lcucine 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-leucine, which is the only
unnatural 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-I, a tn'peptidé from the amino side of the molecule (5-oxo-Pro-His-Trp-
OH) represented 10% and M-IV, a dipgptide (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 concern.
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 In patieats 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 to 2.9% and-+.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 0 “CO,, which may
be released in the ex-pired 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 5, Appendix B).

For the estimations of Expécted Introduction Concentration (EIC) from use, it
is assumed that all the drug forecasted for production in the United States (Appendix C),
which is approximately cxnmsnmmmnmnnn 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.

Typical minimum 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

(*w*=xxxx) in the total wastewater produced in 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 the United States

Total leuprolide acetate produced [peak year (1998) production estimate = e mamn—
(**) = or ***** x 10° ug
Total wastewater produced in the United States per year:

Liters of wa§te water per pcrsén = 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:

OF *%kkk *kxkux
%k k3 ko sk ok ok 2k %k (***)

kkkk X 109
280 x 250 x 10° x 365

= kokkk kkkk (aunu) =

An equivalent method for calculating the concentration of drug that would be

expected at the WTP is given in Interim 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 = ycar1365‘ days ) —_—

C = day.person/280 L (74 gallons) ~

D = 1/250 million persons

E = ganons/8..34 pounds

F = one million (x 10° = ppb)
Leuprolide acetate at WTP in ppb = wwmaoew wuek (wxwwx Kg) (A) x 1/365 (B) x 1/74 (C) x
1/(250 x 10%) (D) x 1/8.34 (B) x 10° (F) = %wmws mum gp wwmko soww

A method for calculating tﬁe expected introduction conccn;r;ion (EIC) of the

drug at the WTP is given in "Guidance for Industrv for the Submission

Assessment in Human Drug Applications and Supplements” published by the Center for Drug

Evaluation 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 = l/Liters per day entering WTP

C

year/365 days
D = 10° mg/Kg (conversion factor)

EIC of leuprolide acetate at WTP in pi;m = (A) x 1/1.115 x 10" (B) x
1/365 (C) x 10° D) = -um--rém MK Op MmN WM
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The worst: case EIC estimation for leuprolide in WTP calculated three different ways ranges

from ****¥ to w»w** *xx_ This is several orders below the 1 ppb cutoff limit suggested in

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

No air emissions are expected during synthesis or packaging at
The drug pmdud is administered ﬁndcr the directions of a physician. Therefore,
it will not be entering the environment through patient use. Less than % of the kit
ingredients (other than the drug product) mﬁy be disposed of in the landﬁil ; part 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 -

32




10 MITIGATION MEASURES
See Sections 4.1 and 7.

11 ALTERNATIVES TO THE PilOPOSED 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 21 CFR

25.31(a).

Signature @"%\ (MW " Date S-/7~9¢
rd [ =4
Title: Director, Pharmaceutical Manufacturing Support & Environmental Compliance

Division
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13 ©  CERTIFICATION
The undersigned official certifies that the information presented herein and

provided to Ranga Velagaleti by TAP Holding; Inc. (applicant) is true, accurate, and

complete to the best of our knowledge.
The undersigned official certifies that the EA summary document‘ and Appendices A

and B contain non—cc;nﬁdcntia] 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.

n
Signature &QL,'LV% Date S /2//9¢
e

Title: Regulato cts Manage
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Literature Review of the Polymers of Lactic and Glycolic Acids.

ATTACHMENTS -
15-1 Environmental Laws and Regulations of Japan

15-2  Statement of General Environmental Compliance for

15-3  Cenificate of Environmental Compliance for the Manufacture of Bulk

Drug, Leuprolide Acetate, at
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15-4

15-5

15-6

15-7

15-8

Division, Environmental Protection and Public Health Department,
Yamaguchi Perfectural Government, Japan
Certificate of Envimnmen-ta.l Compliance from Plant General Manager
of Plant for the Manufacture of Bulk Drug Leuprolide Acetate
Certificate Environmental Compliance for the Manufacture of Drug
l"roduct and Vehicle (Lupron Depot® - 3 Month, 11.25 mg), at

. From the Managers of
Enviroﬁmcntal Pollution Control, Water Quality Control and Industrial
Waste Guidance Departments, City Government, Japan
Certificate of Enviroﬁmental Compliance from Plant—G:neml 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
City for the Manufacture of Drug Product and Vehicle (Lupron Depot®
- 3 Month, 11.25 mg) _

Certificate of Environmental Compliance from the Director of
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ATTACHMENT 15-1

Environmental Laws and Regulations of Japan
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the dessgnauca of Azb0sa) parks quasr-nzucaal parks. ma-
nve parks, and asteral dreas requinag conservauex ({) the
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protecting bamap bealth aod preserviag the bumas liniag
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Divisico ts cootrel 30l contaminstion 2ad e we of 10
chemicaly. This division determises exvirvamental gulty
suadards fer soll contaminstion. 1od exferees the Agricnl
tural Laod Sall Pollutics Prevestios Law.

Water palletion bs specibcally the charge of the burcax’y
®ater Quality Mansgemest Divisies aod Water Pelintion
Contre! Divisioa, 254 this inclades the deties specihed in the
Law Concerniag Special Mezmures for Canservatim of e
Environmesnt of the Sete laland Sex. for which purpae he
Water Pollution Coentrel Divisies astsbished the O8er of
Sete Inland Sea Esvironmental Conservats. _

Avziiery Orpans
Thae eight bodies are as folowx Matisna! Lastiovie for

Eavironmental Sivdics, Navesal lartitue for Monasu
Duease, Traiming lasttste lor Esvirmamestal PaDwtien
Contrel. Pollvtion-Related Bealtd Damige Compersriion
Board, Centra) Council fer Eavirearsental Pellutios Contral.
Natsre Conservation Councll, Scts Ialand Sea Eavirsaen-
12} Conservstion Council, asé Special Centbcation Coumcil
l«hl:!umum ' s
. mast lmportant of these with »

oo of . ] policy arc respect 1 the farmals-

The Central Councl for Eavironmental Polxtion
Contrel, whlct has 2 marimem of % members appoisad by
Ue¢ prime wminister for 3 term of twy years The eouocd
delldberates wpon lnportast matters relatiag (s ervirsanes-
! measures, asd expresa iy views, indeding adrict and
suggestions, to Gt prime mialister asd Oe dructar-geacral
;‘"'::‘&'Mﬁtﬂq-k'umw-mk

The Nature Consermstion Covact, which bas & mazh-
mem of 45 merubers Ghewise appoioted by (e prime siols-

m?v!mm ° ’ ;',



e etreament Ageocy she myervizes twe asviren-
Esvircament Ageocy
n;:rﬂald corporations, e Esvirvamental Pellstioa
Coatrel Service Corporation, whick fuads eorporate refoca-
tioas and pollutice-coatrel faciies & Jow Ioterest ratm,
and (be Pollotion-Relited Balth Dnmage Compensation
Assoclatie, which collects maney frem poletisg indaxtrial
facilities and pays this as (Uroagh local gov-

Heals Damage Compentation Law.

Environmental impect Assesament Systern

Altbough efforts at kegislsticn jor 3 matisns] esvirmames-
tal impact assessment (konkyo alpo kyoka) aw falled i
the Diel, assessoenis are aow sormally prepared fer large-
scake poblic works projects throughont Japaa.

Development of the esvirvamestal impact atessmest
m“hlapovnmummbhﬁaﬂda
of Juve, 1972 caled Eavirvameuntal Preservation Coun.
termeasures for Public Works Projects, and since that
time exviroaments] impact axneamests have beea ecoduet-
ed ea the basis of certais laws sech a3 the Pubdlic Waters
LandiDl Law, the administrative guidince of govanmest
agesca, 204 municipal erdisases asd guidelines.

Later, e August 38, 3984 3 Cablat decition passed Uhe
Implemestation ¢f Envirosmrsial Jmpact Assens-
ments. thereby establishing the Guidelines for the Imple-
mentation of Eavironmental Impact Assexsments. s
this way the government established 3 set of snlform proce-
dwukmpleﬁhuﬁn&nﬂﬂdbq&-’mk
projects with which e astiona] goverardest s amiecisted
The kinds of projects covered include reads, dams. nllways,
airports, lasdflls, and land development for grias o indws-
.mdumd pariag 23 amenment dan be reughly

The pre »n ™
divided into four steps and deacrided 23 foDowx

* The developer (Le, the person ar persocas wndertaking
the project), purrsant 19 e palicia establisbed by e
cooceraed miaister after conlerriag with the drectar-gener-
al of the Envirvament Ageocy, perierms 3 survey, mikes
predictions, sassesses the Lnpact of e project, 2ad prepares
3 éraft Envircomestal Impact Sutement (E3S) The draft
incivdes the following Hems: Kame aad address of develop
er, parpme and descripUon of project 2 summary of the
findings ebtained in surveys aad stadiex 384 28 asseament
of the project’s impact, IncJediag propased poDolica cootral
roeasures. s

» The developer publisbes the draf, circulatiag & amoag
concerned parvies, and coodects aa explanatory mnecting
The draft should be made avallable for pablic scrotisy for at
beast ene mooth

» The éeveloper endeavers @0 mcerlain the epinions of
people residing in the afecied regies and thea encowrapes

concerniag the seed o prevest eavivamesa! pelytion
Local goveramests are 10 esact the same measures i their
local areas -

e Law 3k50 provides for the Jormalation of Exvirenroes-
wl Pellutien Coatrel Progracy by the prefeciares. the set.
Uernent of polistion dispetes by the goverament, aod the
payment of costs ler pelivtion ceatrel

Qupter IV sublishes the Coalereace s Tavireamental
PoNlutios Cootrel asd Ue varicw Comclls sa Esvirvames-
tal Pollvtica Cosurel The latter laciuéde prefeciaral and
leca! counclls in addltien W the Central Councll o8 Eaviroe-
mental Polistion Cootrel (see “Anzillary Orgast.” sbove).

Water Qualty

Thoe purpase of (he Water Pellvtios Cootrel Liw b W
prevent the poDution of pubtlc waters (Lo, rivers, bakes,
ports. darbors, krrigatice chanoels, 2sd evasta) scaas sreas)
by wastes discharged from busisess and industrial acilities,
2sd 1o efflect compemuation for damage @8 bumaa bealth
Sndarts Tor ey potvion

or effivests and thermal speci!
magimorm permitsible amossts fer o3cd repulsted ’:
sLance, are established by a0 erdizance of the Prime Minis-
w;ommmmdummm

Carrgrt € HI03 by Tre Bursaw of Masionxt Afleng, tug. " s
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i 3 -
acted and promolgatzd ea July 27, 1980, provides far the
establishment of the basic policy for the preservation of lake
water quality by tbe aaticoa! governmeat, a3 well &3 the
_ drafuing of a lake coaservation plas for each lake designsted
" mader the law, by which acticas for lake protaction cas be |
hplmt&nﬂummdwm
ar the 1vitiation of regulatory actions o reduce
The lax abwo provides welldefoed regulations to comrel
pollution sources and makes K pomidle 0 enact special
mezsures foc protecung lakes requiriag knmediate dcum
meet the Environmenta) Water Quality Standards of De-
cember 15. 1982, Lakes are desiguated by the prime mon-
ter., after which the goverser :‘ t: I‘n‘h“ prefecmre
prepares 3 plas jor e preserm waler qralbty.

The Lax Concerming Special Measvres for Conserrs-
gion of the Inland Sea promotes the comscrration of e
Seto Inland Sea by esuablishing 2 basic plas for conservation
of the eovircamest of the Seis lalznd Sea by the satisnn!
government. asd “prefectural plams” 1o be esusblished by
the adjoining prefectares for the parts of the Jaland Ses of
thetr shores. Furthermore, special csaservatis mtasmres
place restnctrons so the esuablishment of industrial facili-
Les and ther effvemts permussion meRt be ebtaised frem
prefeciural governors befort daildiag aclliies of 3 coram
type and scale.

Other secuces of he Liw place restricticas se ssisusces
swch as phosphona s prevemt evirephicilion. or provide lor
the designauoce of “astural sezsbores” by the prefeciars
protect sand dbeaches. reefs, ar peblic swimmiag areas.

Tbe law also requires the a3Looa) government Is srfasize
2 system o deal nith ol spidls i the laland Sea, s ascvran
the mechaanm by which slgae Mooms ecowr (specifically,
the ~“red tde™) and to provide relid lor fsbuma whe
suffesr losses because of oll splils or the red tide

Marine pollution asd 3ccidents 3l 3es ar¢ 10 be prevented
by the Low Rdaling to the Prroextion of Maniae Poly-
t1om and Manitime Disaster. The Law probibits, except in
ceruin cases, the dincharge of ol or ofly mistares, soxiom
1liQuid substances (other Liquids desiguaied by Cabioet erder),
or wastes {rom vessels at ses, sad stpalates the Yinds of
equipment and facilities (hat seageing vessels ire 0 have,
as well as their metbods of eperaUon asd record-beeping.
The minister of traasport & respomidle for carrying omt
periodic inspections of the marise pollvion prevestion f»-
cllities (bilge discharge prevention [acililies, water ballamt

Juby 1908
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Deasures whes secetiary In erder 49 reduce alr pollvtion
'.;:n" udhl. (i
Buwinenses asiries Are required
satios for ad“mu':h‘. :um beald » .Mmm
emissioas 4 proviées
ment for violstors. luhucrfn
Uspleasant edocs produced by lodesrial or besinens
cilities are smbject o regulation by te Of ensive Odor
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INTRULUCTON

, Seheisaces Covered by O aw are Oe aight
.dd.:-l-‘:ldhmbu&i:h?ﬁ(m
".‘:Llu«“' goveraars are teguired, aflar cousukilion
 with ibe nﬂ': :“:"m""'u’-.“‘;m. ﬁm
i e iatinen coscentrrtioss b the alr arv on for

imen
"""'.:;::-eduwummm

are discharged
:::'-"pm,..' standards are excreded, busidessas are re-

..wuuhmur-i,dm
The law_alse prekibits berving Is the opm air harge
uties of substaaces such a3 rsbber, Mides, and systhetie

gum’n’ﬂ““‘”"‘

Potution Control

ifc punishmests far pelistion relsted efences. in-
‘,fd’;:"m and imprissamest, are Kipalated by the Law
Sor the Punishment of Crima Relaring 1o the Eaviron.
mental Pollution whick Adoersely Afects the xgdth o
Pevsons. Bowd represeatatives or employees of 3 business or
corperation, and Ut dusiness eatity faelf, may be sabject
punushment whet. cither with intent or through segigence,
i is found ts be adversely affeciag bamas bealth, endas-

bumaa life. or caging deatd through the discharpe of

harmful subsuaces. . .

Business aad mdwiries are required by te Polution
Conirel Public Works Cost Allocation Law W imstall
facilities for the prevestion of pollstion. er 10 sndertake
projects 10 reparr polluion-awed damage, such as dredg.
ing sludge remeval or topsall replacemest. The v spe-
Ses the procedures by which s determined the percentage
of the costs that 2 usisess or indusiry shall p3y, asd the
metbods {or their payTnest.

Compensaton fer Pollvtion Victims

The Polution-Reicted Health Damoge Compensation

Low, a major prece of legislation for redressibg the damage
of pollvtien 1o buman bealth, provides for the dasigrauen
by Cabiset order. or reponal aad diseases. and the paymen
of seves types of compensation benefus to polivues vicumy
«wmmbﬁnwu)umwch
$13 and espemses. (1) conpemsitian for basdicaps, () conn-
pensation fer sovivers (Q hmp-;arm compemsation pay-
ments for survivors, (3) child compensation aflewasces, (¥)
medica] care alowances, and (1) feneral expemex. Prefoc
tar3l goversors follow detailed oiteria in cerilfyiag pallv-
Uios victimt, *be Oves becoane eligible for benefits. Accors-
ing 1o the faw, cach prefectare 20d Oty Jocsted witkm 3
éaignated regise must establish 3 Palstico-Related Bealts
Damage Certifcaticn Councll, consintiag of 3 masimen of
|3mmm°¢hﬂmﬂhd&h'h
each Jocality. The Pellwtioo-Relsted Realth Damzgpe Com-
pensation Assoclatice (established by Quapler § of the law;
see the section “Carporations” snder the Eavirvament Ages-
€y. above) b W collect levia from fidostrial facllities
prodociag sost and smoke, and Dhese fhods are used W pay
benchts. Eighty pervest of all benekts awarded woder this
system are sbulised from Dese levier, and O sther 29
percent are écived from aviomoblle toasape tax. s 348-
tioe, the law provides for the cstatlishnent of 2 Pollstion-

|
;
]
?

pitenis Ghresghont Japas had 'sga b::“l!ﬂth
beginning of the pregram o } &1 of Jasusry, 1981
Pald beochts fer FY 1986 tetsled approsimaiy TING

Feod and Chemicais

The parpase of the Law Concerning the Screcning gnd
Regulgtion of the Monufacture of Chemicel Swbsigaces
B @ prevest esvireamestal costamisatios by demical
Ssixtances which éacompase with dfSculty, aad vhich may
praeat a daager (o bomnas beakh, To this end, sew chemical

80 loods sald are samitary. incloding 2l impioments and

:;uncs‘ wed for thair collecuion. masulactare, process-

e, PrepAriUes. sterage, trams . and trzae-
plois §¢. trazspary, display,

ﬁ..l:be)ﬁdudlumu'mmhmcdb .
oublish criteris aad Rasdards for Be masalsctare, pro- —
femnag, we, preparation, 38d preservation of foods ad food
2ddUves, a3 well as thelr cootainers and packagag

Agriculure snd Agrculiural Chemicals

Realth Damape Oompensatics Crievance Board (see “Tavie empowered b daignate certain areas of agriceltaral tand,
Casyrgr £ 1900 oy Tow Bovsan @ Nanpnss Ay, )
dvy T8 , naiTeen . 3 = . ...
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'.,.-u-.n' &.l,n‘-n" of which bas bean found to contale emnendstions are st feDewed within » stipalied perind of
:u- eveh of barmfel setstiaces (Cadminm, copper, time, faree 20 cxecutive erder requinag Ge un
of such knprovespests.

arsreic, sad e composnds) 28 “agricelaral laad sal
i ..:",t.'.m...::..u-.:
alruction of, or modibcitions I dimage er Fripatios

contaminslion. . . .

The Agniculisral Oremicels Reguiction Low wtad
fishes a registratios sysiem, asd regulstes Che sale 20d woe
of agrechemicals (scleding sataral evemies wsed for past
ceotrel)

Oficlal standards for the amounts of active lngrediests
and harmful ingredients are set by Ohe Minister of Agricel-
tare, Forenry, and Fisheries. The Miaisier alwe grasts regh-
trations ta agrochernical massfactarers asd imparters (-
clediag foceign manufactarers whe expert Io Japaal whe
may sot sell mapefaciured imporied, or processad
ab in Japia wittoul registration. Preper labeling it alse
sequired for sale. | .

The governmest may dbe desipule agrochemiaals a3
thase which tend 1o shov residual properties i sall or crops,
oc which contaminate waler supplies The goverament msy
institute certus  cvotrels  over tbw
designated _

This law does pot apply o 20y agrochemicals which are
manufaciored, processed. or 30lé far We purpase of export

Waste Disposal

The duspesal of both domentic and indrsirial wasies is the
prevince of e Wasie Disposal end Refuse Codecrion
Low.

The law requires hutivessm aad induxiry 80 correctly
dispase of the industrial wasies geserated a their -
aticat, as well as ts recycle their vasnies 0 the pua
extent possible ia order 19 reduce e 1ozl amoest
must abso endeavor to see that the sutsequent dispasal of
discarded producu or- CosUiners wsed B masiactanag
processiag. and siles shall s presex them with wodee
dufculues. Monicipalines may dispose of industirial wasies

3

gf

fec plansung indusinal waste disposal

The Law gpecifies Wil Mumicipal governments are respos-
sible for collecung aad dispating of demesuc wasies is their
areas. and 3lse suthives the procedurss for extablishiag aad
eperaling domesuc waste disposal plass, 23 well a3 privawe
waste duposal Lnk cledniag bsinesas

Neoise snd Yidbratea

The Nouse Regulotion Law 340 maximem permisxidle
levels for motor vehicle solse, asd regulstes the soue
geoerated by industrial asd consirection sites.

Areas subject to ladustrial aaise level coutrols are dexipe

sated by prefectural goversors afler coamaliag with oty, -

town, and village mayors Ia the areas coocerved. Soch aress
are thase with for esample, schools, bospitals, er denely
popalated residesual disuricis. Coveraors thes establish reg.
ulatory sundards, with respect to certaia bours and zones,
for Whe busiveses and indusiries (betermined by Cabioet
ecder) Jocated in these arexs,

La the event Lhat leveks of sotse In 3 dexignated area are
found (o be wEsatisfaciacy with rapect 9 Che regulatary
suadards prefectura] goversers are empewered 4 recoes-
mend kmprovemnents to amellorate seise, dad, if Gese rec

chemi-

Moaisier's Ofice, prefectaral governors are empovered
axk e read sdmisisirater er the Prefectaral Public safety
Cnnﬁaumumuurq@m

Nature Protection

Sedies e matiers ralated Lo the provitions of this law and
oder3 coocerned with wildlife prousction (see “Anxiliary
Organs® in the section eu the Evirsament Agexcyl

Uea, apteniag or colection of wildlile we of poverws
vehxches, 30 slher such activities are prehibital -
_The directar-general may abse desigaate s3iwre cocservy-
Gen areas in pars of the cownUy 1At atv iD Beed of
proervilies der B thew )

marise Areas” for reasoas of conservation These Gistricy
8nd areas Was are subject 1o ceruia restrictions e develop
Dent and eother activiies

|
|
|
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sither Japaa or slber cvmntrias, aod desigusiad &5 smch by
the Primme Mizister's Ofice, may oat be imperad, xpertad,
or slberwise traasfarred miess permiszion has bonn granted
by e Lirvetsr-geveral of e Exrivament Agency ot, b
the case of imporis, saless 3 eertifcate permissien
321 been obisioed frem (he governmeni of the expertiag

country. .

The Low for the Regulation, ez, of the Trongfer of
Endongered Species of Wild Fevna end Flovs wus
created a8 3 $oroesiic law 0 work b cvajunction with the
Coavention ¢o Internations! Trade in Lodsagered Species of
Flora asd Fauna (CITES) and probibits the perchase. s3le,
or slher ttsier of rare specias of Sors aad fresa. inciud-
ing their eggs. seeds, sad derivatives, as defined by Cabiset
erder. The Law prevides lar severs! ezcepuens I thus provi-
sion, 23 when for example. e director-geseral of the

Covrgm L vlliuv-l.n-c--..u.(;‘
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DIRECTORY OF AGENCIES
Adaicistedng Agencies ) Nationat Land Agency Rekude-che)
Masy Japincss goeernhent ministridh, agescies, oad oF- 33y, o migaschi 1 chome
- , directly & lnfirectly, lavelved i —
?m mhhhujcm- m",ﬂ.
bolies are.as feloex - Land Use Plassiag aad Coutrel Division, Lasd Bereae,
Water Resowros Plamsing Divisim, Wilwr Resowrva De-
. ¥ Agoncy (Kankyo-che) parunest, Regimal Developmenxt Buraze, Urbas Ares De-
Ne. § Jolst Covernment Belldiag (15 ¢ 23ad Floers)
$-2-2 Kasemigasell Cuipeda-kn, Tokye 100 Prime Manisier's Ofice (Sorify]
Telepbooe: (83) $31-3231
. t-f-l Nagata-cho
Ministry of intemations! Trade end industry (Tsushesas- ;M};‘Rf&

gyo-sho o Tsussa-sha)

2.1 Kasumigasek! 1-charne
I Tekye 108

Telepbooe (83) $01-1311

Lonsumer Coods Indetnes Buresa

Ministry of Hesfth and Wellsre (Keseishe)

2.2 Kasumigaseld §<chome
Qhiyoda-ire, Tokye 108
Telepbooe (43) $33-1T1)

Food Sanitatics Divisian, Eovirearnental Beatth Barezw,
Veterinary Saniittm Division, Feod Ohemisiry Divisien,
Water Scpply asd Exvircormental Sasitstion Department
Taste Masigement Division, Pharmacesticals 3ad Ovem-
cals Safery Drvision, Pharmacesticals Affairs Barean. -

Ministry of Agncutuxe, Foresty, and Fisheries (Norinsus-
san-sho)

2+1 Kasumigaseki ) chane

Quiyoda-tu, Telye )00

Telephoac (43) $02-3111

. Regioaal Plisoning Divisies, Plasaisg Department,
cuhara! Suvcare laprovement Barsan, Crop Prod
Divisien, Agricshtwral Predectios Baresw. Plam Prw
Divinea. Procrusiag ladestry Divisien, Food aad Mard
Bureas.

§18

:

Ministry of Consinction {Kcnulﬁr‘h}

13 Kasemigaseki 3-chrome
Quiyodadn, Tekye 1N

sioa, Niver-Basia Scwerzge Division, Public Sewerage
sion, Waler Admisidritios Divides, River Boroa
baress sdmismers ladfl eperatoas) Development
sioe, Rasd Admisistracion Divisien, Road Baresw

72§¥

Sty T

Capragiz L U5 by The Garesw of Manong Alain, tag.
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National M Safey Commission (Nstional Pebice
Agency) (Kezatsoche) .

1+-2 Kasamigasek! 3chome

Quiyoda-kx, Tekye 108

Telepbone (83) 331-41U

lavenigatioa Buraas (his agency & respomidle for the
enforcement of regulations acoweding 10 the Basic Lav for
Eavireamental Pelistisn Costrel).

Environmenmtal Disputes Coerdindtion Commission (Ke-
Sa~1e Chosei inkal)

141 Nagata-che

Quiyodatku. Tekye 1

Telephooe (03] $31-2381
Ceneral Affairs Division, lavestigavions.

Forestry Agency Rinys-che)

3-} Kasumigasek § <home
Qiiyoda-tu. Tekys 100

" Telepbooe (€3) 5028113 -

Plaaming Dirisien, Privaze Ferest Deparunent, Sivicwl
tere Diviiea, Forex Rosd Diven. Feret Pruection

Fisheries Agency (Susan-che)

3-1 Kasemigasek! j-chome
Qiiyoda-y, Tokye 108

Tdeph.en: ’(:‘3) su-agu L .
F'u.hl i.““‘.‘ ¢ Plassiag Divisien, Fishing Port Department, .
Preservatios Divicen,

Sclence and Technology Agency (Kagakugiuts~cho)

321
Quiyoda-ka, Tekye 108
Tdepban:(ll)”h!ﬂl_

Respondble for radicactive wasies (e Eavircoment
Agency b »el commecied In aay way with fadloactive waste
masagernen)



b

* JAPAN
LIST OF SELECTED LAWS AND REGULATIONS

Air Pelution Courel Lew (Law Ra. 97 of 1962 last

smended by Lav Ra 6 o It Davirmmet Agwcy,

Natioas! Pelce Agency, Ministry of Tramzpart, snd Ministry
o lnternational Trade and ladustry) )

Cabingt Order Jor Implemeniation of the Air Pelln-
tiow mﬁi’mwdmhw”
Cabinet Order i

Enforcement Regulation of the Air Polution Contrel
urmdlmﬂ'dmdmdhm
sstioss] Trade and tadustry Or€inasce No | of June 22,
1971: last amended by Prime Misisters Ofce Ordisasce
No. $3 of 3980)

Off ensive Odor Courel Law (Law Mo 91 of 1971
Eaviroamest Ageacy, Mmixtry of Agricsitare, Feresiry, asd
F?abiaa Order and Ordinance of the Prime Minister’s
Ofice for e Ofcusive Odor Coutrel Lax (Cadinet
Order No 287 of )72 amended by Ordinasce of Prime
Minister's Ofice Na D of 178

Enviroamenial Quality Slandards Reparding Air
Pollution (Eovircament Agency Notikcation Ne. 35, May &,
1973 amended by Netibcation Ne. O of 1310}

Entireamental Quality Sisndand for Xitrogen Diox-
ide (Eovireamest Ageacy Notiication Na. 38, 1978)

Noise and Vdvatiea .
Regulatory Standanis for Neise Eminiad frem Speci-
fSed Focwenes (Notihation Ke. 1 of Nevember 37, 19648,
{remn e Mininiry of Health sad Wellare, Misinry of Agri-
cehure, Forouy and Fisderias, Mizinry of Jernatiooal
Teade and lodustiry. and Mianiry of Tramspect amended by
Esvirenment Ageacy Nettbcaties Na 11 of 1306
Stonderds fer Neise frem Spevial Construction
Works (Ministry of Bealth and Wellare, and AGamry of
Coastructioa NedScstis Ka ] of Nevemher 37, 1968
- amended by Eavireament Ageacy Netihczum Na 12 of
1
Eavirssmental Quality Sisadards for Notse (Cadinet

Decision of May 13, 1501}
Eavironmental Quality Siandards for Shinksnien

Superexpress Radoay Noise (Eavirsamen Ageacy NoU-

Scativn Na 4§ of Juiy 29, 3973}

Esvireamaental Quality Stondards for Aircraft Noise
(Envirommest Agracy Notticatien Ne. 134 of Decernber 27,
197

Neoise Regulotion Lew (Law No. #8 of 1962 Jast xmend-
ed by Law Na 83 o 1971; Envircament Agency, Natiooal
Police Agency. Minisry of Trassport)

Cabrinet Order for Implementation of the Nose Repu-
lotion Law (Cabiset Order No. 32{ of 196X, ast amended by
Cabisct Order Na. 22 of 1910

Vdration Reguiation Law (Law Na & of 1976 Eovi-
reamesi Ageacy, Ratiocal Pelice Agency).

Sosy v08

Cabinet Order for the Implencniation of the Vive-
tisu Reguistion Law {Cbisst Order Na. 399 of 1%
smended by Cabiant Order No. 23 of 190

Regnlatory Siaadards for Vibrution Emitted from

. ies (Esvirearesl Apency Netifcatios fla.

Exttreasent Agucy

of Constrection Netifcstion Ne. | of Nevemder 2,
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MATERIAL SAFETY DATA SHEET

2aaaaAaaaalaa ABBOTT LABORATORIES ]
a CHEMICAL & AGRICULTURAL PRODUCTS DIVISION

A338a33aa a8 NORTE CHICAGO, ILLINOIS 60064

a a EMPRGENCY TELEPHONE 1-708-937-6100

a ABBOTT a CHEMTREC 1-800-424-9300

432233233422 - _
ISSUE DATE:08/19/94 TSCA STATUS:Exempt APPROVAL:

LIST/CODE:s375,5508,3626/¢1450,
41558,41559

- PRODUCT NAME: 1reuprelide Acetate

CHEMICAL NAME: 6-pD-Leucine-$-(N-ethyl-lL-prolinamide)-10-
deglycinamideluteinizing hecrmone-releasing factor moncacezate; CEINSSN16014

DOT CLASSIFICATION: woc Regulated o
HAZARDQOUS INGREDIENTS/IDENTITY INFORMATION
OSHA ACGIH ABBOTT
NAME (CAS NO.) PEL TLV LIMIT
Leuprolide Acetates(74381-53-¢) = 33 o

"=Nazardous per O3SNA critetia

®¢ « Internal Guideline 0.0! scg/a) (8-ar
TWA). In the event that the exposure limit
cannot be demonstrated by air menitsring,
biological monitoring te assess exposute
(specific program designed and

sadministered through Corpeorsate Raploeyee
Mealth) should be used.

PHYSICAL PROPERTIES
Appearance: wnite, flocculant powder

Solubility: completely soluble in wvater

Boiling Point: a/a Melting Point: a/o
pE: ssa E Vapor Pressure: a/a
vVapaor Density: s/a ¢ Density: a/a

Viscosity:as/a
FIRE AND EXPLOSION DATA

Flash Point: w/a -



PAGE: 2

PRODUCT NAME:Leuprolide Acetate . )

FIRE AND EXPLOSION DATA (cont)

thinguishing Media: uvae apprepriate media fer munderlying cauvse of fire—

Special Fire righting ProceduresS: _wear pretective clething and selt-
contsined bresthing spparatus

Unusual Fire and Explosion Hazards: s/
REACTIVITY

Incompatibility: “aypochlerite selutions
Bazardous Decomposition or By-products: =/D .
Conditions to Avoid: aso

HEALTH HAZARD DATA

Routes of Entry: Inhalation - YES Skin - Yes Ingestion - Yes

Oral Toxicity: =/p. oral adaministzatioe has produced pharsacologic
tesponses in men at a dese of 10 mg

Dermal Toxicity: ws/s. 1oso > 100 mg/kg (8€) ia rats snd mice. skin
application has produced pharasasceloegical responses in husans and animals.

Inhalation Toxicity: u/o. 1acrenasal applicstion has ptoduced
Pharaacologic responses in men and wvomed at doses af S0 BCg or more

Corrosiveness: s/p
Dermal Irritation: as»
Ocular Irritation: asp
Dermal Sensitization: s/p

Special Target Organ Effects: i1z ciinical use, subcutaneous doses of
1 mg/day act ss potent, but teversible, inbibitors of GnRN secrstion by the pituitasry B
resulting in inhibition ef ovarian and testicular fuanctionm. 1Ina contrast, doses as -
lov as 0.36 mscq or mors stimulste 9onadotropin release. In rabbits, subcutaneous

dossges as low as 0.1 BCcg/kxg/day produced eabryolethality while dosages of 10

BCcg/kg/day produced fetal resorptions 1o cata. naterials similar to leuprelide have

the potential to exert a contraceptive effect 12 Prfegnant vomen if edministered S-8

]

days after the LN surgs.

Carcinogenicity: NTP - NL IARC - NL OSHA - NL " ACGIE - NL

nNT7N
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PRODUCT NAME:Leuprolide Acetate

s

HEALTH HAZARD DATA (cont)

Beniga pituitary byperplasia and tumers wvere faund ia

Carcinogenicity (cont):
A study is mice at desages up te

carcindgenicity studies ia czats (0.6~4 ag/kg/day).
60 8g/kg/day vas negative and mnoconpatsble”effect has been fouad in man st doses up

to 20 mg/day

Signs and Symptoms of Exposure: s/o. 1a cliaical use, the initial
fespanse teo leuprelide acetats is am iACTtease ia IX, FSx and sale and feasle serx
Contisued use leads to reductions 1a

hormocnes (e.§. testosterone and estrogens).
Other adverse reactions

these horsones te castcste or postemencpsusal levels.
include bot flashes, edema, 0! upsst, dizziness, headache, bene pain, vedkness.

Medical Conditions Aggravated by Bxposure: s/v. pasts suggest .
preexisting pituitary, ovarian er testiculazr dysfunctiea. Netastatic vertebral

lesiocns aad/of urinaty trect ebstructien

Emergency and First Aid Procedures: aeseve fres sesurce of exposurs.
If akin or eye coatact eccurs flush vith copious amounts of water. If irritation

persiscts or signs of texicity occug, seek medical attention. Ne knewa astidots.
Provide symptomatic/suppertive cate, mohitering hermone/sexual functies, &8s Necessary

SPECIAL PROTECTION INFORMATION

Ventilation: use inside hoed er glovebex

Respirator: scpplied ait respirster

Gloves: wear 2 pair; Later inside,
thicker outside

Eye Protection: rull tace respirater

Other Protection: wear tullbeay tyvek coverisgs with Bood and shoe

covers

SPECIAL EANDLING AND STORAGE

Special Precautions: wasn thoroughly sftec handling this csapound.
Koep latexr gloves o until all potentially contaminsted personal protective equipment

is tesoved

Spill or Release Procedures: wet msterisl befors Cleanup to prevent
dust generation. Utilize ventilation ’nnd personal protective equipsent duriag cleanup.

Avoid dust. Place in apptopriate eogiasnax tor disposal. Ventilate and wash spill

ares.

Waste DlSpOS&l: Dispose of saterial in sccordance with applicable
federsl, state, and local requlatians

Other Bandling: s/p
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PRODUCT NAME:Leuprolide Acetate

Legend

N/A = NOT APPLICABLE
NOT DETERMINED

R/D =
NL = Not Listed -
L = Listed-
C = Ceiling
S = Short Term
(R) = A registered trademark of Abbott Laboratories
(TM) = A registered trademark of Abbott Laboratories

|The information and recosmsendstions comtained hereis are dased upen tests believed to de |
jteliable. MNowever, Abbott lLaboratories d4oes Bot guarsatee their accuracy or eelploioaoac }
|BOR SEALL ANY OF THNIS IENPORNAZIOR CONSTITUTE A WARRANTY, WMETMER EXPRESSED OR INPLIED, AS }
2O TEE SAFITY OF THNE OOODS, TAR NMERCHARTAPILITY OF TRE GO0DS, OL TKE FITEESS OF TXZ GOODS |
|7OR A PARTICULAR PURPOSE. Adjustment to confors witd actual coanditjons_gf usage may be |
|

|

!

|

Abbott Laboratories assumes no responsibility for results obtained or for

jrequired.
%o freedom from

|]incidental or consequentisl damages arising f£roa the use of these data.
|]iafringement of any psteat, copyright or trademarX is to be iaferzed.

nan
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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 ‘Phannaceuticals
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 supplement to change the dosage and
administration from 22.5 mg every 3 months to 30 mg every 4
months.

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 20-517/5-001

Comments: The submission states that the aseptic fill 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).

i



NDA 20-517/SEZ-002 Microbiologist’s Review #1

Conclusions and Recommendations: No action is indicated by microbiology on this

supplement and the submission may be approved for sterility assurance issues.

-2z -2

/_‘?u\t ;lzilq;

David Hussohg,

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

Filename, c¢:\d\nda\s\20-517r1.s02

Page 2
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" . 1 Food and Drug Administration
{ NDA -2'0..51 $-002 Rockville MD 20857 °
~#EB 21 Iggy

Tap Holdings, Inc.

Attention: Aruna Dabholkar, M.D.
Regulatory Products Manager
2355 Waukegan Road

Deerfield, IL 60015

Dear Dr. Dabholkar:

Please refer to your pending May 30, 1996, supplemental new drug application submitted under
section 505(b) of the Federal Food, 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 the following
information:

l. Intent-to-treat analyses for all efficacy endpoints. These should form the basis for all labeled
efficacy claims.

2. An integrated summary of safety that includes all existing safety data for all patients treated
with the 4-month Lupron Depot formulation to date. This should include the safety data
from all treated patients in studies M93-012 and M93-013, as well as any other available
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. [f you plan to include labeling statements comparing the effects of the 4-month
depot formulation with other Lupron formulations 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 “related”
to treatment) that may be used to estimate the incidence of severe adverse reactions
associated with initiation of Lupron treatment (i.e., “flare™ reactions of onset within the
first 34 weeks of Lupron tredtment). This summary should include any existing data that
directly compare the incidence of “flare” reactions with and wnthout concomitant

antiandrogen administration. -

6. A specific description of any foreign experience with the clinical use of the 4- momh Lupron

—

Depot. =



NDA 20-517/5-002
Page 2

We would appreciate your prompt written response so we can continue our evaluation of your
supplemental application. Lo

If you have any- questions, please contact Alvis Dﬁnson, Consumer Safety Officer, at (301) 827-4260.

Sincerely,

éﬂ(& :

Lisa D. Rarick, M.D.

Director

Division of Reproductive and Urologic Drug |
Products

Office of Drug Evaluation II

Center for Drug Evaluation and Research

cc:
Original NDA 20-517
HFD-580/Div. Files
HFD-580/CSO/ADunson
HFD-580/LGolden/HJolson/LRarick/LPauls

Drafted by: ADunson/February 12, 1997/n20517s2ir

Concurrences:
LPauls2.12.97/LGolden, HJolson2.13.97/LRarick2.18.97

INFORMATION REQUEST (IR) -
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ﬁ{(c DEPARTMENT OF HEALTH & HuAAN SERVICES 3 wolic Health Service

e A ' Food and Drug Administration
< Rockville MD 20857

pate JUN | 2 996

NDA No. 20-517

TAP HOLDINGS INC.
2355 Waukegan Road
Deerfield, IL 60015

L : J
Attention: Aruna Dabhclkar, M.D., Regulatory Products Manager

- v

Dear Sir/Madam:

We acknowledge receipt of your supplemental application for the following:

Name of Drug: LUPRON DEPOT ?{/ Month 22.5 mg

NDA Number: 20-517
Supplement Number: S~002
Date of Supplement: MAY 30, 1996

Date of Receipt: MAy 31, 1996

Unless we find the application not acceptabie for filing, this application will be filed under Section 505(b)X1) of the
Act on JUL 3 0 1996 in accordance with 21 CFR 314.101(a).

All communications conceming this NDA should be addressed as foliows:

Center for Drug Evaluation and Research

Division of Metabolic and Endocrine Drug Products -
Attention: Document Control Room

5600 Fishers Lane, HFD-510 : L
Rockville, MD 20857

4 4 / ST

’ e 'éfl 7 .//, ’, 15
Chief, Project Management Statf -
Division of Metabolic and Endocrine Drug Products
Office Drug Evaluation |l -
Center for Drug Evaluationand Research -

FORM FDA 3217¢g (11/95) PREVIOUS EDITION IS OBSOLETE

.
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May 30, 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, S-002
Amendment No. 011 , S

Dear Dr. Rarick:

Pursuant to 21 CFR §314.60 {a), the Sponsor, TAP Holdings Inc., submits
this amendment to the pending supplemental application S-002.

Attached are the revised labeling and the patient package insert as
requested today via telephone communication.

Sincerely,
W/Z,ij.’-»\ ]

“Aruna Dabholkar, M.D.

Associate Director, Regulatory Affairs
(847) 317-4893

AD/mea

Attachment

|
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May 29, 1997 . e

Division of Reproductive and Urologic Drug Products
Document Control Room 178-20, HFD-580

Center for Drugs Evaluation & Research

Food and Drug Administration

5600 Fishers Lane

Rockvillte, MD 20857

RE: Lupron Depot®-4 Month 30 mg
NDA 20-517, S-002
Amendment No. 010

Dear Dr. Rarick:

Pursuant to 21 CFR §314.60 (a), the Sponsor, TAP Holdings Inc., submits
this amendment to the pending supplemental application $-002.

Attached is the revised labeling as requested in your letter dated May
29, 1997. The only revision that is not incorporated in this revision is the
change suggested in the last line of the Changes in Bone Density section
(Page 7 of labeling).

Also attached is the Patient Package insert which has been revised t0
incorporate all the changes recommended by the Division this afternoon.

Sincerely,

71// ( /‘L.L (‘ _‘-:"::'» o
Aruna Dabholkar, M.D.

Associate Director, Regulatory Affairs
(847) 317-4893

AD/mea

Attachment -

PI-307 « 224 "Inl 21T del 55157 LS67/50
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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, S-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 supplemental 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,

k===

Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs
(847) 317-48393

AD/mea

Attachment
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May 9, 1997 =

Division of Reproductive and Urologic Drug Products, HFD-580. ﬂ*ﬂ

Document Control Room 17B-20 el 1 /ﬁ
Center for Drugs Evaluation & Research ‘ ‘
Food and Drug Administration

5600 Fishers Lane
Rockville, MD 20857

L

REVIEWS COMPLETED

] £SO ACTION: D(

NDA 20-517, S-002 Dmm Al 9,»4 v
(Lupron Depot®- 4 Month 30 mg) a7° yi
(leuprolide acetate for depot suspension) CS0 |NmKLS ! pATE
Amendment No. 008 .

Dear Doctor Rarick:

Pursuant to 21 CFR §314.60 (a), the Sponsor, TAP Holdings Inc., submits this
amendment to the pending supplemental application 002. -

The amendment contains the response to the request for information for the

Environmental Assessment portion of the application. This request was . A’
conveyed to the sponsor via a teleconference this morning with Mr. Alvis }/UNGI

Dunson, Jr. and Dr. Nancy Sager. s . }
!
Following requested information is attached: - ,L(M{

1. Calculation for the entire product line of Lupron (Injection and Depot). ky W““’]
M“tg“ [zbﬁ

2. Certifications from Abbott Laboratories for bulk manufacturing and for W
finishing.

Please note that the product still qualifies for a Tier O Claim.

A copy is being sent to Dr. Sager via a telefacsimile.

Sincerely,

,glf—t/&«é LA L .

Aruna Dabholkar M.D. -
Associate Director, Regulatory Affairs
(847) 317-4893

AD/pjp

Attachment
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May 8, 1997

e %&} i g —

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, S-002
. Amendment No. 007

Dear Dr. Rarick:

Pursuant to 21 CFR §314.60‘(a), the Sponsor, 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 1, 1997. Also 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 also
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.

Sincerely,

%gvéé\.’v(’ >_

Aruna Dabholkar, M.D.

Associate Director, Regulatory Affairs
(847) 317-4893

AD/mea

Attachment

MAY 0 9 1597
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REVIEWS COMPLETED

CSO ACTION: _
CHemer [y, ‘CImemo

1050 ivmaLs

DATE
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i April 7, 1997 - )
QRIG AMENNMENT

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 COMPLETED
Rockville, MD 20857

CS2 ACTION:

NDA  20-517, S-002 (Lupron Depot’- 4Month 30 mg) LJuerre [INAL OImemo
Amendment No. 006

CSO INITIALS

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.

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
suppiement.

Sincerely, )

1, 7040
Aruna Dabhol'kar, M.D.

Associate Director, Regulatory Affairs
(847) 317-4893 i

AD/pjp

Attachment




TAP Houpings Inc. ORIGINAL

parent of TAP Pharmaceuticals Inc.

C -

i ° B
“k . w0 Lake Office Plaza om AMENDMENT

Jhe0an? A

L2 March 20, 1997 }

- Division of Reproductive and Urologlc Drug Products, HFD-580 //L -
Document Control Room 17B-20

Center for Drugs Evaluation & Research
Food and Drug Administration

5600 Fishers Lane | REVIEWS COMPLETED .-
Rockville, MD 20857

CSO ACTION:

Clermer FInas Jvemo
NDA 20-517, S-002 (Lupron Depot 4Month 30 mg)

Amendment No. 005

CSO INITIALS 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.

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 statistical tables are submitted on Excel as requested before.

We request the Division to continue the review of this efficacy -
supplement.

Sincerely,

i

Aruna Dabholkar M.D.
Associate Director, Regulatory Affairs 5
(847) 317-4893 AMAR 2.1 1597

- HFD-580
AD/pjp

Attachment
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March 4, 1997 -

- Division of Reproductive and Urologic Drug Products
Document Control Room 17B-20, HFD-580
Center for Drugs Evaluation & Research .
Food and Drug Administration AN
5600 Fishers Lane SN
Rockville, MD 20857 N

RE: Lupron Depot®-4 Month 30 mg
NDA 20-517, S-002
" Amendment No. 004

Dear Dr. Rarick:

- —

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,

1997.
We request the Division to continue the review of this efficacy
suppiement. »
. Sincerely, -
; ) ~—— REVIEWS COMPLETED
W= !
Aruna Dabholkar, M.D. CSO ACTION:
Regulatory Products Manager  [JLETIER Al [Imemo
(847) 317-4893 15/ 3/20/57 y
csomas 7 DATE
AD/pjp
Attachment e
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January 9,:1997 \

Division of Reproductive and Urologic Drug Products, HFD-580
Document Control Room 17B-20 "
Center for Drugs Evaluation & Research
Food and Drug Administration

5600 Fishers Lane

Rockville, MD 20857

RE: NDA 20-517, S-002
Amendment 003 (CRFs and Stability Data)

Dear Doctor Rarick:

The Sponsor, TAP Holdings Inc., submits this Amendment to Application
under the provisions of Section 505(1) of the Federal Food, Drug and Cosmetic
Act and 21 CFR 314.60.

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 M93-013 for
following reasons -
Patient Nos. Reasons for Discontinuation
Patient Request
Patient Request
Non-Compliance

Patient no. is still in the study. However, his data were excluded '
from efficacy analysis due to insufficient evidence of metastatic disease.

REVIEWS COMPLETED

CS0 ACTION: '

CJeetrer Cna, [IMemo

Lesoinmacs ORI




Please note that additional stability data (12 months) for Lupron Depot-4
Month 30 mg are also submitted in a separate volume for the chemistry
reviewer. These data are for the same lots as those submitted in the
original application on May 30, 1996. ‘

Sincerely,

PADS—

Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs
(847) 317-4893




ORIGINAL  WoA SureL AMENDMENT

T-\P Hox.m\c;s I\c. o’
A Zulcz: 730 ,Aj h‘L\‘II _

July 12, 1996 V,\\QL

Division of Reproductive and Urologic Drug Products, HFD-5
Document Control Room 14B-03
Center for Drugs Evaluation & Research y - T,, \

Food and Drug Administration | Jy) ! .
5600 Fishers Lane ‘Q‘fe& ;b
Rockville, MD 20857 ~ Val\""  |Revievs conpLeren
"‘SU ACTION:
NDA 20-517, S-002 {Lupron Depot-4Month 30 mg) § T JLETTER 2ar Mo
Amendment No. 1 i ___/1'7 fr f6 0 —
Dear Doctor Rarick: CZD INTiALS OATE

Pursuant to 21 CFR §314.60 (a), the Sponsor, TAP Holdings Inc., submits
this amendment to the pending supplemental application 002 with the
following 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,

1'4/{// Z\-W(' ~.
Aruna Dabhoikar, M.D.
Regulatory Products Manager e
(847) 317-4893
AD/pjp

Attachment

'




