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NDA 20-5 17/S-002 Foodand Drug Adminlstrat~n

Rockville MD 208$7

TAP Holdings, Inc.
Artention: Aruna Dabholkar, M.D.
Associate Director, Rcgulatoty Affairs

MAY 30 W?’

235s Waukcgan Road
Deerfie!d. IL 60015-1595

Dear Dr. Dabholkar:

Please refer IOyour 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 (Ieuprolide
acetate), 4-month. 30 mg.

.

We also refer to your submissionsdated July 12 and September 30, 1996; Januaty 9, March 20, April
7. May 8.9, 27, 29 and 30, 1997.

The User Fee goal date for tis application is May 31, 1997.

This new drug application provides for a 4-month dosage form to be used for the palliative treatment of
advanced prostatic cancer.

We have completed the review of this application and have concluded that adequate information has
been presented to demonstrate that the drug is safe and effective for use as recommended in the final
printed labeling submitted on May 30, 1996 (c~on ad container label~) ad May 3011997 (PhYsici~
and patient package inserts). Accordingly, the application is approved effective on the date of this
letter.

In addition. please submit three copies of the introductory promotional material that you propose to use
for this product. All proposed materials should be submitted in draft or mock-up form, nor final print.
Please submit one copy to this I)ivision and two copies of both the promotional material and the
package insett directly to: . .

Food and Drug Administration
Division of Drug Marketing, Advertising and Communicxions~
HFD-40
5600 Fishers Lane
Rockville, Maryland 20857

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

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

If you have any questiom, please contact AIvis

,-

Dunson, Consumer Safety ~]cer, at (301) 8274260.

Lisa D. Rarick, M.D.
Director
Division of Reproductive and Urologic Drug

Products
Off~ce of Drug Evaluation U
Center for Drug Evacuation and Research
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OfUJGSMIES IN H)IA7RIC PATIEhlTS
(To b CO@etad fO~ ti ~’s ~d for appmvd)

< ‘A’*’ ‘ra&(-m)-s ““oo’.%’~f~~fl%’”‘e’”e)
Check any of the foJJowlng that apply and~lain, as necessary, on the next
page:

1.

2.

3.

h proposed -in the draft labe~ng 3s oirecteu towara a specific
pediatric illness. The application..contains adequate and well-
contxo~ed studies in pediatric patzents .tn s~port that clalm.

The draft Labeling includes pediatric dosing information that is not
basea on aaequate and weh-contmhu stuoies in cniidren. Tne
application contains a request under 21 ER 210.58 or 3L4.U6(C) for
wuver of the requirement at Z U% 201.57(t’) fot A&wCstuuies in
children. “ “

a.

---

b.

Pediatric

The apptiatian contains data showing that the=ourse of’the
disease and the effects of the arug’are suft’ide~tly similar
in aaults ma cniloren to permit extrapolation Or me aata
from adults to children. The waiver requescstwla De
grantea ana a statement ta cnac effect is imluoeo *n the
action letter.

The information incl.uaea in me app~cation aoes not
adequately support the waiver request. Tne request should
nOt be granted am a statement to tnat effect as inciuoea in
the action Letter. (Cmplete #3 or *4 aelaw as appropriate. j

.
stuaies (e.g., dose-YincQng, @macotinetic. daverse

.

,-.

reaction, aclequate ana well-contrdliu ?or safety and 6fficacy) snou~o
De done after approval. The arug pmaucc has some Dotentlal rm use
in children, but there is no reatin to expect early’ widesmeaa

—-—

f3eCliatriC use (because, fOr exan@e$ alternative ClkugS & available
or the condition is uncammn in cniloren).

a. The applicant has comnlttea to doing sucn studies as will oe—.
required.

(U Stuaies are ongoing.
— (?) PrOt=OIS have been submitted and approvea;

(>J ~~~~~s ~ve oeen submittea am are unoer
. .

(4) if’ no protocol nas been su~ittea, on me next -
page explain tne status or discussions.

D. If tne sponsor is not wiUing to ao ped~atri~ stuaies,
/

/

attach copies of FGA’s written request that.such stuaies De *.

aone am of me sponsor’s written response tp mat request.
.

4. Rmiatric stuaies do not need to be encauragea because tne drug ‘
proauct nas little potential for use in chilaren.

-.
-.
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5.

-—

Urug Studies in Pediatric Patients

If none ot tne aoove apply, expiain..

Explain, as necessary, the foregoing items:

.

.-

.

.—

1

cc: Orig NUA
WD-_/Div File
NUA Action PacKage
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. .



NDA 20-5 17/S-002
{

[

Lupron Depot” (Ieuprolide acetate for depot suspension)
4-month, 30mg

Adwwtising Material

No ad~ertising material has been submitted. -
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NDA 20-517/S-002
Lupron Depo@ (leuprolide acetate for depot suspension)
4-month, 30 mg

Federal Register Notices
z

This application was not the subject of any Federal Register Notices.

-—
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NDA 20-5 17/S-002
Lupron Depot” (leuprolide acetate for depot suspension)
4-month, 30 mg

Advisory Committee Meeting Minutes - —
=

This application was not the subject of an Advhmy Committee Meeting.

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

DSI Audit of Clinical Studies
.

No clinical audits were necessary as determined in-the fding meeting held June 25, 1996

,-
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--

--

-.



i

-.

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

Division Director’s Memo

This a~lication- will be signed off at the Division level. No memo is necessary.

*-
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NDA:

Drug and indication:

z

Dose: .

Applicant:

Submission dated:

Date of MO review:

Date of Memorandum:

Group Leader Memorandum

20-517/S-002

Lupron Depot* (leuprolide acetate for depot suspension) 4-

month, 30 mg for the PaUiative treatment of advati
prostatic cancer:

one iqjection of 30 mg every 16 weeks

Tap Holdings, Inc.

my 30, 1996

May 9, 1997

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, u.hcontrolled 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 Biopharrnaceutics and Clinical
reviewers, respectively. In the Biopharmaceutics review, a phase IV study was suggested to

assess multidose Ieuprolide 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 multipledosing 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 ant.i-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 commen~ ●-.



flDA 20-517/ S-002 Gro D J,eader Memora damu n Paze 2 “

First, it should be noted that the Indications and Usage seetion has been revised to omit

the statement,

. ‘I%isa
statement was omitted because: 1) it is vague and subjeet to interpretation; +) it is

‘outdated since estrogen is no longer the standard of care and GnRH agonists are widely

used; 3) the choice of surgie.al or medi-&l palliative treatment should be an

individu@ed decision made by the patient and their health care provider and should be

based on the respective (and quite different)& 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 profmsional societies and not by FDA. For

consistency, labels for other leuprolide and goserelin formulations should be similarly

revised.

Second”, because Ieuprolide 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.

.—

., I ,~
,

Heidi M. Jolson, M. D., M.P.H.
“

Deputy Division Director, HFD-580

cc:

NDA20-5171S-002

HFD-580/LRarick/LGolden/HJolson

c:\h\20517-2.gl

,.
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MEDICAL OFFICER’S ADDENDUM to REVIEW OF NDA SUPPLEMENT (S-002)
.

NDA # 20517 (S-002) Submission Date (via e-mail): 5/27/97
Sponsoc TAP Hokii.ngs hlC. Receipt Date: 5/27/97

User Fee Goal Dam 5/31/97
Date Review Completed: 5/28/97z

This pending NDA supplement for Leuprolide acetate for &pot 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 ord~ hard copy not yet received) in response to DRUDP’S labeling comments
conveyed to the sponsor by letter dated 5/23/97.

.-

REVIEWER’S COMMENTSon REVISED DRAFT LABELTNG - --

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

Description
Text should be added to this section to clearly indicate that this formu.latkin is for use -

by men only. This revision maybe 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, L’

s shotdd be restored to this secrion of the labeling.

Thk recommendation i 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 wkh 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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NDA#20-517 (S-002) Page 2 -
Addendum10MORofNDAEfficacySuppkmm S/2S/97

(3) Recent medical literature (Pofier AT et al: Recommendations of the First Michigan Conference on
Prostate Cancer. Urology 1996; 48:519-534) conch&s that the primaxy 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 (obsemed in 15% of patients in the pivotal clinical trial for Lupron
Depot4 Month 30 mg) during the f- 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 therap y is second-line treatment) is consistent
with this observation.

*-
. .

(4 Proposed expansion of the labeled indication from treatment

(by deleting the second sentence above) should be supported by eithen ;

(A) Documentation of an adequate scientific rationale for such change,
based on clinical safety/efficacy&~ or .—

(’B) Recommendation of a specially constituted Advisory Committee
with special expertise in urologic oncology.

Warnings
For consistency with currently approved Zoladex (goserelin acetate implant 3.6 mg, Zeneca

Pharmaceuticals) labeling, the last sentence should be revised to read:

Precautions
The sponsor should be asked to provide clarification of the actual clinical obsenation
period for orchiectornizd patients in the Clinical Pharmacology study (i.e., 16 or 20 weeks),

and to correct the text accordingly, as indicated.

-

Information for Patients
See attached consult repoxt from Louis Morris, DDMAC, for numerous comments on the

proposed PPI, all of which should be conveyed to the sponsor.
,.

--

-.
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NDA#20-517 (S-002) Page 3 -
AddendumtoMORofNDAEllicacySupplement 5/28/97

In addition, this reviewer has the following coxnmsnts regarding page 7 of the PPI:

~) The last sentence above the, section shotild be rm-sed
to reack *

(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 AdministratiorI
The following clarification is still needeck

.—

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.

.rziyj+-
Lin& J. G~den, M.D.
Medical Officer, HFD-580, DRUDP

Attachments: Lupron Depot 4 Month ~0 mg Draft Labeling Revision dated 5/27/97

*-

cc: Original 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 (S-002)

NDA # 20-517 (S-002) Original Submission Date: 5/30/96

Sponsor: TAP Holdings Inc. Filing Date: 7/30/96

1.C Ge$erai Information

e of
Generic n~me:

Proposed trade name:

Chemical name:

Date Assigned to M. O.: 8/29/96

User Fee Goal Date: 5/31/97

Date Review Completed: ~ 5/%’97

.

Leuprolide acetate for depot suspension

Lupron Depot -4 Month 30 mg

Oxo-L-pro1yl-L-histidy1-L-t~prophyl-L-se~l-L-tyrosyl-D-leucyl-
L-Ieucvl-L-arzinvl-N-ethvl-L-~rolinarnide acetate &lt).

1 $Oi+ ~yfHOHOH OHOH ?~oH
C-N-"CH-C-N-CH-C-h-$ +t-h-~H-:-h-:+i -h-C+~-h-CH-C-N-

:

&+ “ &iJ-CH$& - 1-2CH3COOH

CHZ $Hz
H

:Hz CH2 p+z Cl-lz c~

,> N-H OH

o

CH3<H cH3-~H $&

~J I C& CH3 ~l+z - _
N–H

OH $ -NH

Nb$

J’harmacoloz c Cate.~i u H Synthetic nonapeptide agonist analog ot the naturauy occurring

gonadotropin releasing-hormone (GnRH or LH-R~

J’ropos d Inde icmion Palliative treatment of advanced prostate cancer.

Dosage Form
. . .

and Roure of Ad~

Depot suspension for intramuscular (IM) injection @J dose of 30 mg every 16 weeks (every 112 days).

The 30-mg depot formulation package consists of a single-dose vial containing Iyophilized
rnicrospheres of leuprolide (3o mg) incorpora~ed into a biodegradable lactic acid polymer and a 2-ml
ampule of diluenr; this dosage is based on 7..5 mg per month (dose for monthly depot) over 4 months.

yD~ DmF Classification 3s

Leuprolide acetate Injection (Lupron, TAP): NDA #19-010
Leuprolide acetate Depot (Lupron Depot, TAP):

IND NDAs %19-732, 19-945,20-011, 2C-265, 20-708

Goserelin acetate (Zoladex, Zeneca): ND.+ = 19-726

Nafarelin acetate (Synarel, Searle): ND.+ 419-886

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

Chemistry Review dated 4/lj/97 -
Pharmacology Review’ dated 6/ 14/96
Clinical Pharmacology and Blopharmaceutics Re\-iew dxed 2/.20/97

-.
-.

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

Page 2

2.o Table of Contents

3.0
4.0

5.0
6.0

7.0

8.0

9.0

Material Reviewed
Chemistry/Manufacturing Controfs
Animal Pharmacology/Toxicology ‘
Clinical Background .
6.1
6.2

6.3

6.4

6.5

6.6

Relevant human experience
Important information from related IND’s and NDA’s
Foreign experience
Human pharmacology, pharmacokineties, pharmacodynamies
Other relevant background information
Directions for Use

Desm”ption of Clinical Data Sources
CiinicaI Studies
8.1 Indication
8.1.1 Reviewer’s Trial #1: Sponsor’s Protocol #M93-ol3
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 Eficacy

10.0 Overview OfSafety
10.1
10.1.1
10.1.2
10.1.3
10.2
1C,2.1
lc. ~ ~---
10.2.3
10.2.4
10.2.5
10.2.6
12.2.7
1S.2.8

Significant/Potentially Significant Events
Deaths
Other Significant/Potentially Significant Events
Overdose Experience
Other Safety Findings
ADR Incidence Tables
Laboratory Findings, V:tal Signs, EKG’s
Special Studies
Drug-Demographic Interactions
Drug-Disease Interactions
Drug-Drug Interactions
Withdrawal Phenomena/Abuse Potential
Human Reproduction Data

11.0 Labeling Review - ,
12.0 Conclusions
13.0 Recommendations
REFERENCES

.—

I?my of MOR

.— 3
3
4

5
5
7

9
9

10

11
JI
12
12
12
12
14
16
17
24
31
38
39
40

41
41
41

-42
42
42

42

43
43

43

43

43 ‘“
43

43
44
46

47
. 47

● ✎

-

. .

-.



NDA #20-517 (S-002)
MOR of N13AEfficacy Supplement, 5/9/97

3.0 Material Reviewed

Page 3 .

Volume 8.1
,

Volume 8.6 ~

Volume 8.7

Volume 8.8

Volume 8.9

Volumes 8.10-8.11

Volume 8.12

Volumes 9.1-9.4

Volumes 11.1-11.2

Volume T53049

Volume T57618

Table of Contents and Application Summary, 5/30/96 —

Section IV. Human Pharmacokinetics and Pharmacodynamics Section:
Table of Contents, Study Report.of Clinical Pharrnacokinetics Study M93-012

Section V. Clinical/Statistical Section:
Table of Contents, List of Investigators/IND’s,
Study Report of Open-label Clinical Trial M93-013

Section V. Clinical/Statistical Section Individual Patient Data

Integrated Summary of Safety, Integrated Summary of Benefits and Risks,

Post-Marketing Studies, 21 CFR314.50(d)(5)(ix), (x) a (xi)

Case Report Form Tabulations for Study M93-013 . ——

Case Report Forms for Discontinuations due to Adverse Events,

Deaths or Disease Progression for Study M93-013

Amendment #’2: 4 Month Safety Update Report, 9/30/96

Amendment #3: Additional Requested Case Report Forms, 1/9/97

Amendment #5: Initial Response to FDA letter dated February21, 1997,
3/20/97

Amendment #6: Funher Response to FDA letter dated February21, L997,
4/7/97

4.0 Chentist~/Manufactun”ng 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 additional drug quantity is intended “to provide adequate leuprolide blood ievels 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 lyop~ilized powder anc+an
ampule of diluent. It may be stored at room temperature until administered. -



NDA #20-517 (S-002)
MOlt of NDA 13Tmicy Supplement.5/9/97

Page 4 “

5.0 Animai Pharmacology/Tom”co!ogy

Please refer to the Pharmacology Review.
,

a. Pharmacodynamics
e

(I) Primary pharmacologic classification and mechanism 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 gonadot repin secretion. Chronic
administration to animals and humans results in an initial stimulation, then prolonged

suppression of ovarian and testicular steroidogenesis which is reversible upon discontirmation
of drug treatment. In rats, Ieuprolide acetate administration results in growth inhibition of
certain hormone dependent tumors (prostatic tumors in Noble and Dunning male rats and

MBBA-induced mammary rumors 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

Iuteinizing hormone (M-I) and follicle stimulating hormone (l%m, with correspondingly
increased levels of the gonadal steroids, testosterone (T) and dihydrotestosterone (DHT) in
males, and estrone (E1) and estradiol (Q 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
wi~hin 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
. .
iwe years.

Leuprolide acetate is not active when given orally.

b. Pharmacokinetics (per 12/21/95 MOR of NDA #20-517 and currently approved Iabelirig)
. .. .

(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 rig/ml at
4 hours, which declined to 0.67 rig/ml at 12 weeks. The onset of steady-state levels was

obsem.ed during the third week after dosing, u’hen leuprolide appeared-to be released at .1
consran~ rate with steady plasma concentrations through the 12-week dosing intend,

-.
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NDA #20-517 (S-002)
MOR of NDA Efticacy Supplement,5/9/97

Page 5 -

Although the assay employed in the study could not distinguish intact Ieuprolide from an

inactive major metabolize, leuprolide levels remained detectable at all measurement points in

all patients. The release pattern of an initial burst followed by rapid decline to a ste=y-state
Ievel 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 90.

Metabolism: In 5 prostate cancer patients, the major metabolize (Metabolize-1, 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 ‘h of mean leuprolide concentrations. [Rats and dogs metabolize administered

14C-labeled Ieuprolide to smaller inactive peptides, the pentapeptide M-I, tripeptides
(Metabolizes 11 and III) and a dipeptide (Metabolize IV), all of which may be further
catabolized.] .— -

(2) Excretion: Following administration of Lupron Depot 3.75 mg to 3 patients, less than “/0

of the dose was recovered as parent and M-I metabolize in the urine.

(3) Special Populations: ‘“ “ ‘ “ ‘ ‘ “ “ “ ‘ “ ““ “ “. “ “

patients have not been

c. Toxicology:

1 he pharmacokmetx.s ot the drug m hepatlcally and renally Impaired
determined.

Refer to Pharmacology Review.

6.0 Clinics! Background

6.1 Relevant human experience

a. Pre\rious similar human studies (Refer to section 6.2 below for information regarding appro~~ed

GnRH analog drugs other than leuprolide acetate):

Clinical studies of Ieuprolide acetate treatment of metastatic prostate cancer patients (by daily
subcutaneous and monthly IM depot injections) have shown that serum testosterone (T) is
effec~ively 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
mav cause both primary and metastatic androgen-dependent tumor proliferation to slow,
stabilize, or regress, with possible reduction in pain related to metamatic skeletal lesions.
In TAP-sPonsored clinical studies of advanced pros~ate cancer, the sponsor has repot-ted

favorable objective responses in 72°/0to 86°A of Lupron-treated patients, with most -=
improving/stabilizing on Eastern Cooperative Oncology Group @-COG) performance status,



NDA #20-S 17 (S-002) Page 6 “ -
MOR of NDA Efkcy Supplement 5/9/97

The extended release depot formulation containing 22.5 mg of leuprolide (for administration at
12 week intervals) was studied in two pivoial safety and efficacy trials (#M9 1-583 and
#M9 1-653), conducted to support marketing approval of NDA #20-5 17. The prima~ pivotal

;afety/efficacy trial (M9 1-583) studied 60 patients with Stage D2 (metastatic) prostate cancer.
The objective of the secondary trial (M91~3) was to demonstrate therapeutic equivalence of

the clinical formulation (of pilot plant manufacture) studied in M9 1-583 to the formulation
proposed for marketing. Study M9 1-653 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 M9 1-583 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 monitoring 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 #20-5 17, a discrepancy was noted in the reported serum T levels
of treated patients. Despite T level determination by the same laboratory ~

that had assayed serum T concentrations for all prior TAP-sponsored

Lupron trials in advanced-stage prostate cancer patients (i.e., Lupron administered by daily SC
injection and by monthly 7.5 mg IM depot injection), on-treatment T values repotted for
studies M9 1-583 and M9 1-653 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 t~~o purification procedures to prepare serum samples for
T level quantitation by , methodology. The appropriate purification procedure is
deter-mined 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.
,4 purification procedure in which extraction from the serum sample is folloived b>

is u[ilized [o enhance assaj sensitivity and precision for T level determinations near the
caslrate range (approximately ng’dl or less). The respective lower limits of testosterone detection for.+e
are 10 ng~dl after purification by the versus 3 ng/dl aft.ET .purtfication by [he
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The investigation concluded that the higher-than-expected T levels resulted from
inadvenent use of a method for the range

of T levels expected in the M9 1-583 and M9 1-653 clinical samples, due to a commutation
~rror between TAP Pharmaceuticals Inc. and Since T levels near the
castrate range are expected with letiprolide administration, use of the more sensitive

is indicated to improve the accuracy of T level measurements in Lupron-
treated pr6state cancer patients. To confirm this expkmation, all but 4°&of the M9 1-653
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°k) patients and
within an additional two weeks in three patients. In two patients, however, T levels did not

suppress “for 15 and 28 week, respectively. Once achieved, suppression was maintaine~ 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 initial 24 weeks of

treatment, the sponsor reported an 85% rate of “no progression” and normalization of PSA
values ( rig/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 In;ection (leuprolide acetate 1 mg/O.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-
Ieuprolide 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 for the indications listed: , . . .

--

—.
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Product NDA # Approval Date Labeled Indication

Lupron=Injection 1 mg/O.2 ml ‘19-O1O 4/9/85 Advanced Prostate Cancer*

Lupron Depot 7.5 mg/vial ‘19-732 1/26/89 Palliative Treatment of
Advanced Prostate Cancer

Lupron Depot 3.75 mg/vial ~ 20-011 10/22/90 Management of Endometriosis
s-

Lupron Depot-PED ~20-263 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 ~20-517 12/22/95 Palliative Treatment of -

22.5 mg/vial Advanced Prostate Cancer

Lupron Depot-3 Month A 20-70!3 3/7/97 Management of Endometriosis

11.25 mg/vial Pre-op Treatment of Anemia

Secondary to Uterine Fibroids

The approval of NDA #20-5 17 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 l-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 Folkowing

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 ~ monthly doses of the 7.s 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 2S-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 (84day) 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 ‘
premenopausal 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 . —
‘z 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) is 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 multiple 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+ Momh 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/O.2 ml) and #19-732 (Lupron
Depot 7.5 mg/vial) for background information on the clinical pharmacology of Ieuprolide ace~ate.

The application includes the repofl of Study M93-012, a multicenter, open-label, clinical
pharmacokinetics study, conducted in 24 orchiectomized prostate cancer ~tients at s invest~ational
sitesto evaluate plasma leuprolide levels following a single IM injection orihe 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 Biopharmacetnics. For safety information pertinent to this study, refe- section
8.1.2, below.

+

6.5 Other relevant background information

According to recent statistics published by the Ameriean 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 4i% 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 metastasis and death (Garnick MB, 1993). Its 1996
mortality is estimated at 41,400 American men/year, which accounts for 14% of male cancer d~aths,

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
disproponionately 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 (lvlichigan Cancer

Statistics, 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) amo;g Caucasians, By comparison, the proportion of 1992

cancer mortality due to female breast cancer was 8.3°k 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 (f~ther, 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 metast~tic 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, p.~in, altered social function, and treatment-associated risks. Unfortunately, standardized,
validated and well-accepted measurement instruments for these quality of life issues are still being
deveioped. ,

Despite the availability since 1985 of GnRH agonist treatment (Lupron Injection 1 mg/O.2 ml) for
“medical castration, ” and the availability since 1988 of combination leuprol~de/flutamide treatment for
“total androgen blockade,” orchiectomy has remained the gold standard for prostate cancer ~reatmen[.
“Total androgen blockade” remains controversial because of lingering ques[ions regarding t~ 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.e.~ast ration
plus an antiandrogen: flutamide, cyproterone acetate, or nilutamide) versus surgical or medical
castration alone.. Crude monality rates over a median follow-up period of 40 months, during which

3283/5710 or 57% of the patients died, were 58% for castration aione and 56% for “MAB.” Life-table
estimates of the corresponding 5-year sumivai rates were 22.8% and 26.2%, respectively, indicating a
non-significant sunival difference of 3.5% (95% CI O-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 Triaiists’ 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 so 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 section 6.1, above).

6.6 Directions for Use .

Refer to section 21.0, below, for reviewer’s comments regarding the Dosage and Administration
section of the proposed labeling.

7.0 Descrt”ption 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 pivotal safetY/efficacy
trial in 49 target population patients;

--
S[udy #M93- 102: “Pharmacokinetics of a Four-Month Depot Formulation of Leuprolide in Prosta~e

Cancer Patients, ” an uncontrolled human pharmacokine[ics study designed to measure plasm.1
leupmlide levels for 20 weeks following a single IM injection of t~ Lupron DePot-4?donth
30 mg formulation in 24 orchiectomized prostate cancer patients---
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8.1

8.1.1

8.1.1.1

Indkation
,
For the palliative treatment of advanced pmstatic cancer when orchieetomy or estrogen
administration are either not indicated or unacceptable to the patient.

Reviewer’s Trial #1: Sponsor’s Protocol #M93-013
(Protocol date April 1993; Amendment #1 incorporated January 1994)

C)biective/Rationale .-

Objective of the study:

To demonstrate the effectiveness – defined as sustained suppression of semm testoster~ne
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 androgendependent disease,
suppression of serum testosterone to castrate levels may favorably modi$ the course of disease
progression. Clinical studies using both the daily SC injection (’Lupron Injection 1 mg/O.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 activity (performance status), and improved quality of life. The 30-mg depot

formulation, with its 16-week dosing interval, is intended to increase patient acceptance of the
dosing schedule.

8.1.1.2 Design
.

A Phase 111, open-label, uncontrolled, multicenter clinical trial conducted a~
17 investigation] 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:

(I) Stage D2 prostate adenocarcinoma, histologically confirmed, i.e., bone ~etastases,
z lymph node metastasis above the aortic bifurcation, or metastasis 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 metastasis and/or lymph node metastasis above the
aortic bifurcation;

● ✍

(3) Prestudy serum T concentration at least ng/dl;

(f) ECOG performance status O, 1, or 2, per the ECOG Performance Scale: ,

0 ==fully active

1 = ambulatory/able to carry out light or sedenrary work

2- ambulatory/capable of self-care/
up and about more than k 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, amiestrogen, proges~ogen, 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 prima~, recurrent, or

metastatic disease;

(5) Life expectancy less than 12 months;
--

(6) Underlying disease that would place the patient in additional jeopardy by
panicip~ting in the study.

-.
-.

--



-—

NDA #20-517 (S-002)
MOR of N13A Effkacy Supplement.5/9/97

Page 14 “ .

8.1.1.3.2 Procedures

a. Specific formulations used in study:

“=Abbott+3818”: Leuprolide acetate for depot suspension (Lupron Depot-4 Month ):
Lyophilized microsphere of leuprolide (30 mg) incomorated into a biodegradable
pol-ylactic acid polymer ( trig) with mannitol . mg);
Lot # 79+23-S2 used in cli,lical+d.

Diluent: 2 ml ampule of solution containing carboxymethylcellulose sodium mg),

mannitol ( mg), polysorbate 80 f mg) and water for injecIion, USP;

Lot #79-424-S2 used in clinical triai.

Just prior to injection, the preparation was reconstituted by withdrawing 1.5 ml of the ;
diluent from the ampule and injecting it into the vial containing the Iyophilized 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 rotatechnd 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 prima~ 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 ~ and LH levels were determined at baseline and an post-treatment davs
4 and 7, at the end of weeks 2 through 20, 22, 24, 26, 28, 30, 32, and every 16 weeks thereafter,
and At ~-hours, 8-hours, and 12-hours following the week-16 depot injection (to assess nrhether
a stimulator effect, due to incomplete pituitary_ down-regulatiom=~as
present; see section 8.1.1.4.2, pg 26 below) in all subjects. [n a subgroup of patients
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(selected by their voluntary participation in an “expanded blood collection schedule”), LH and
T levels were also determined at weeks 14.5, 15.5, 16.5,30.5, 31.5, and 32.5. Blood samples
were sent to on a weekly basis until all patients conqrleted the

first 32 weeks of the study.
*

on-treatment levels of 50 ng/dl or less were considered clinically successful, with individual
patients cki.ssifiedas “responders” or “nonresponders” according to whether their serum T level
reached 50 rig/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 rig/ml on
2 consecutive tests (“escape”) after having achieved castrate levels on 2 consecutive tests.

.-

“Nonresponders” and patients with “escape” from T suppression were continued on study at
the discretion of the investigator. ..

b. Secondary:

(I) Clinical/Tumor Evaluation, by physical examination and tumur 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;

“Partial response” defined as reduction (> SOOk)in cross-sectional area of at least one
tumor mass or in liver size/function (3o% 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°/0)
cross-sectional area of measurable lesions or of hepatomegaly ( > 300/0);
non-progression or improvement in osteoblastic/osteol~ic lesions,

acid phosphatase, liver function; and without significant cancer-related
deterioration in weight (> 100/0), symptoms, or performance status;

in

. .

“Progression” defined as any significant cancer-related deterioration in weight, ‘ -
symptoms, performance status, appearance of new areas of malignant disease,
or increase in any previously measurable lesion by > 25°/0cross-sectional area.

.

(2) Serum levels of prostate-specific antigen (PSA) (assayed by

prostaric acid phosphatase (PAP), and alkaline phosphatase (both assayed
at

(3) ECOG Performance status assessment. -.
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Safety

a. Clinical studies:
z

History and physical examinations7adverse event/concomitant

at baseline and weeks 16 and 32; .

b. Laboratory studies:

Page 16 - .

medication reporting

.-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., “nonrespons> or
“escape” as defined above (see Primary Efficacy Endpoint). Dropouts not replaced.

.—

S. 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 deiined as the
final value obtained before the statt of study drug administration. On-treatment data were
grouped into time intetwals (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 p-eatment, and estimated the proportion of patients who
~chieved “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 patignts w’ho 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°/0 confidence bounds were calculated

on These estimates using the binomial distribution. Median duratio_n was not estimad, since
suppression continued beyond 32 weeks in most patients. Summary statistics 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 pafiicipating in the “expanded blood collection schedule” during weeks 14, 14.s,

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 O,4-hours, 8-hours, and 12-hours
post-dose tier 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 .-
propo~ions 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 remitment 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 01 1). 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 10 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
Childs
Ercole
Fowler
Kandzari
Knoll
Kramolowsky

Univ. of Kansas Medical Center Kansas City, KS 2
Brookwood Urology Birmingham, AL 2
St. Paul-Ramsey Medical Center St. Paul, MN 1
Univ. of MississippiMed Center Jackson, MS 1
Wesr Virginia University

Ctr. for Urologic Treatment &
The Virginia Urology Center

Morgantown, WV 1
Research Nashville, TN 5

Richmond, VA ~ 8

-

-.
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Investigator Institution Location # Pts Enrolled

—

Krasnow VA Medical Center Washington, DC I
Lynch . Georgetown University Hospital Washington, DC 2
Ning Western Urological Associates, PC Denver, CO 2
Patterson - University of Tennessee Memphis, TN 3
Ross Hattiesburg Clinic Hattiesburg, MS 1
Sanfilippo Uro]ogy Associates Birmingham, AL 4
Sharifi University of Illinois/VA Med. Center Chicago, IL 8
Smith Vanderbilt University Nashville, TN 4
Tuttle Clinic for UrologicWellness Lexington, KY 1
Zinner Doctor’s Urology Group Torrance, CA ,3

.-

DEMOGIUW-IICS:

For evaluable patients,
69 inches (range
The racial distribution

.—

the mean age was 70 years (range years), mean height
inches), and mean weight 172 pounds (range Ibs).

was 5 l“~ Caucasian, 470k Black, and 2% Hispanic. Demographics

were essentially unchanged for the ITT population, with 49% Cau&sian (n= 24),- ‘

490/0Black (n==24J, 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?40) of the patients had received prostate cancer treatment, which included radiation

therapy @l?) alone (4 patients), prostatic resection (TURP) alone (5 patients), radical..
prostatectomy alone (1 patient), ketoconazole alone (1 patient), or combinations of these
~reatments (5 patients). Despite prior treatment, all 16 previously treated patients had
qu.difying baseline serum T levels.

DROPOUTS

Patients 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 stud y. During the long-term treatment phase, 17 addition.d patients terminated from the

stud). 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:
Y

Rif ~ maw M ih@iQusRed kW&LRCQQ
70M Black 113 2. Progressive Disease/Sxs: Increased

lymphadenopathy @ week 16 CT scan;

79M Caucasian 111 1 Death due to prostate cancer
*-

6OM Caucasian 225 2 Pt request: Refused week 32 injection;
Prefers monthly inj/local MD f/u

80M Black

-.
195 2 Death due to prostate cancer

68M Black 153 2 Adverse Event: Increased back pain,
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 2
Adverse Event 1
Patient Request 1
Total 6

During the Long Term Treatment Phase:

m -i= fDa’sinstudY
. .

on for Termmatloa
898 Death due to respiratory failure

77M Caucasian 648 Death due to prostate cancer

72M Caucasian 730 Death due to prostate cancer

77M Caucasian 6’21 Death due to prostate cancer
--

60M Black 416 Death due to prostate cancer ‘

65N Oriental 450 Adverse E\’ent: Fe~r, Thrombocyto~enia;
Death due to prostate cance;
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During the Long Term Treatment Phase (continued from previous page):

M! &&dRace # D=s instudy
z 75-M Black

62M

66M

71M

6iM

63M

64M

68M

56M

76M

68M

Caucasian

Black

Caucasian

Caucasian

Caucasian

Caucasian

Caucasian

Caucasian

Black

Black

4i7 -
*

692

446

437

253

712

449

654

605

673

400

Death due to acute MI

Worsening of Disease/Symptoms:
Lymph node mets obstructing iliac vessels
causing thrombosis s/p orchiectomy

Adverse Everm 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 10 prostate cancer .

.-

--

In summary, the primary reasons for premature termination during the long term treatment
ph.~se (i.e., by the data cutoff date for the safety update) were:

REASON for Dropout Number of Patients
Death from Prostate Cancer 6
Worsening of Disease 3
Death from other cause 3
Adverse Event 3

Patient Request , 1
Non-Compliance with visit schedule 1
Total 17 --

-.
—.
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PROTOCOL VIOLATORS:

During the first 32 weeks of the study, all data from 4 patients were excluded fromfie efficacy
a%alysesbecause of protocol violation. A fifth patient (1% see below) had his efficacy
data excluded for week 32 only because the~njection was delayed by more than 14 days.

Patients Excluded from Efficacy Analysis during the First 32 Weeks:

M AgdSex/RCe # LAWSm study
.

a # Iniectio~ Jleason for l&cluslo~
.

IkXiMX!
.

m F.fficacv Anahs
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

71M 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:
,

M RX nays (Weeks) EX Speclflc Da=cl
. .

clu’ded uded Reason for Exclusion
~~b (35) and 477 (68) T, LH, PSA, PAP; - Procedures within 28

DRE @ day 246 only days after late injection

-

sol (114) T, LH, PSA, PAP - Procedures w;hin 2S

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

w Days (Wee~
469 (67) and 722 (103)

338 (48)

607 (87)

605 (86)

Da~ F.xclude~ Reason for Exclusion
.

T, ~H, PSA, PAP Procedures within 28
. days after late injection

T, LH, PSA, PAP Antineoplastic I&
(5-FU) for prostate ca

,.
T, LH, PSA, PAP Procedures within 28

days after late injection

T, LH, PSA, PAP Procedures within 28
days after late injection

REVIE WER’s COMMENT: Although this analytic methodology $evaiuabl@analysisj may be -

accepted for second.my eficacy analyses, all primary eficacy anaiyses should be based on the intent-
Lo-treatpopulation (i.e., using all availab[e datg). As noted above (iection 8.1.1.4.1, pg 17) in
response to a w“tten request, (FDA letter to sponsor dated 2/21/97), the sponsor submitted ITT
analyses for all eficacy endpoints (A mendment #5 to this applica~ion; see section 8.1. I. 4.2, below,
for rewl~s of these analyses).

CONCURRENT MEDICATIONS:

Concurrent medications were used by 47/49 patients (960/.) during the first 32 weeks of
~reatment, and by all patients (1OOYO)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

Toral Patients with Any Usage
Analgesics/Antipyretics/

Anti-inflammatory agents

Opiate agonists
Antitussives
.4nti-Gout agents
Anticoagulants
Oral Minerals/Electrolytes
Anxiolytics/Sedatives/Hypnotics
Histamine H-1 Receptor Antagonists
.4ntacids/Absorbents
Diuretics
Hormones and Synthetic Substitutes

Patients = 49
n (percent)
49 (1OO”JO)

37
26
22
21
19

16
14
13
12
12

12

( 76°)6)

( 53”/0)
( 45”/0)
( 43”/0)
( 39%)
( 33”/0)
( 29%)
( 27°10)
( 250/o)
( 2s.0/0)
( 25-90) -

. . .

-.
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Drug Class (continued from previous page) Patients = 49
n (pereent)

Adrenal Conicosteroids 11 ( 22%) ~ –
, Histamine H-2 Receptor Antagonists 11 ( 22%)

Sympathomimetic agents “ 11 ( 22%)
Urinary anti-infectives 11 ( 22%)
Antibiotics 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 initiation of flutamide

treatment were identified as such by the sponsor.
.—

Ju
. . ..
lme Flutamlde Treatment Imtlated

Week 49

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

Week 80

Week 85

CON4PLIANCE YVITH DRUG REGIMEN:

Although the study required a 112-day dosing intend, the number of days between injections
ranged from days (median 112 days). In 5 patients, the week 16 or 32 injection was
deIayed 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).

ml’ 4i&d%2i Day of First Day of 2nd Injeetion Day of 3rd Injection
In&i@ (# Days ~ elaved) (# Davs Delayed)

72!vl 1 113 (on time) . -246 (21 days)
62h4 1 117 (4 days) 232 (3 days) “
7~~4 1 116 (3 davs) 225 (on time)
611vf 1 117 (4 days) 225 (on time}=
59h4 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 IO 3 significant figures, the mean lhseline serum T levels were411 ng/dl with a range
of ng/dl for all enrolled patients (Statistical Table 13, NDA vol. 9.1). Following the
initial deptit injection, evaluableT levels increased on day 4 to a mean of 66o 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 (5o ng/dl or less) with mean levels below 15 ng/dl at all subsequent time points.
Testosterone suppression (definedas 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, pet-

Appendix B. 11, NDA vol. 9.2) by week 6, yielding a one-sided lower 950/. confidence b~und 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 w~asmaintained throughout the initial 32 week treatment period in
all excepI two (Pts j 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 internal was
explored by measuring T levels at haif-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 (I%

h-t this subgroup, no significant linear trend was observed over
time 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 mIU/ml during
weeks 14 to 16; range mIU/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 lust prior to the
week 48 intection. Their cases are summarized below.

Patient
This 67-year-old Black man was diagnosed with adenocarcit-mma of the

prostate, Gleason grade 9 with capsular and periprostatic fat invasion, by .
needle biopsy 3 weeks prior to study enrollment. During prestudv evaluation,

the prostate was enlarged (4.5 x 4.o cm by DRE), extensiv~etastatic disease-~
—.
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of skull, spine, ribs, sacrurn, iliac bones, ischium, and trochanteric femurs was
present on bone scan, and chest x=ray revealed a moderate left pleural effusion.
Past medical history was significant for longstanding asthma and afihritis,=th

, chronic medications of Prirnatene mist and acetaminophen PRN, and a histoty
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 postdose 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 “O” (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
(4I4 rig/ml on repeat determination) with LH 12.0 mKJ/ml prior to the
fourth Lupron Depot injection. Concomitant ikarnide treatmene 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 flutarnide and no further adverse events reported nearly

2.5 years after original diagnosis.

*-

Patient

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 (4o 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/df rose to 381 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 “O” (fully active without restriction). Concomitant
treatment with Colace was begun at week 32 for persistent constipation.
At week 40 he was hospitalized for paralytic ileu~, due to merasta~ic prostate
cancer to the colon (per ~olon biopsy), and statted on Percocet for pain.
At week 48 (treatment day 338, or 112 days after the week 32 injection),

paral~ic ileus persisted and his T level was found to be 86 n.g/dl prior to the
fourth Lupron Depot injection. He died of prostate cancer iessthan 3 months
thereafter, nearly 14 months after initial diagnosis.

-.
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SERUM LH LEVELS:

On initial post-injection day 4, a mean increase over baseline values was obsemed,~ollowed by
‘ a decline to below pretreatment levels by week 1, and a further decline to the lower end of the

normal range (3- 10 rnIU/ml) by week 3, wlere it remained through week 32. These results
were essentially unchanged for the intent-to-treat. population.

“ACUTE-ON-CHRONIC” RESPONSE:
.-

Stimulation of the hypothalarnic-pituitary-gonadal axis, with consequent increase in serum LH
and T over pretreatment levels, characteristically occurs during the initial weeks of t reatment
with GnRH analogs and may be associated with transient exacerbations of symptoms.. As

described above, this pattern of an early “spike” in LH and T levels was observed on day 4

after the initial depot injection of the 30-mg formulation.

To expiore whether this stimulator pattern recurred after subsequent de~ot 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 (i.e., at weeks 16.5 and 32.5, respec~ively). 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) rnlU/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

statistically significant (p c 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
Is. 5 mIU/ml, these statistically significant changes were not considered clinicall~” significant.

The changes in mean T obsemed at 4-hours, 8-hours, and 12-hours after the week 16 depot
in iection were not statistical] y or clinically significant except in the two patients who
experienced “escape” from prior pituitary suppression, with detectably increased testosterone . .

secretion. Their cases are summarized on the following pages.. When re-analyzed for the
inrent-to-treat population, these LH and T results were essentially unchanged.

.

-.
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Pt
This 75-year-old Black man was diagnosed with moderate to poorly-
differentiated adenocarcinoma of the prostate during TURP for BPH 5.5 prs

7
prior to study enrollment. He received external beam irradiation to the
prostate and pelvis 6 months thereater. During prestudy evaluation, the
prostate was enlarged (3x 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, bradycardi~ hypercholesterolemia, eczema, bilateral hearing loss,
degenerative arthritis, and lumbar larninectorny 18 years prior to enrollment.
Chronic medications included Nitrodur and Ibuprofen only. Baseline serum
T level of 562 ng/dl roseto821 ng/dl 4 days after the initial Lupron Depot
injection. T levels then fell to 428, 90, and 14 ng/dl at postdose weeks 1, 2,

and 3, respectively, rose to 66 and 73 ng/dl at weeks 4 and 5, respectively; then:
fell m 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/df were repotted, 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 “O” (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.

Patient
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. h4RI of

the pelvis confirmed the enlarged prostate with possible infiltration into the

central portion of the seminal vesicles and posterior bladder wall; a I cm right
inguinal node and a small, <1 cm para-aofiic 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. BaseliM semm T level of
414 ng/dl rose to 742 ng/dl 4 days after the initial Lupron Depot injection.’
T Ie\”elsthen fell to 211, 86, 71, and 33 ng/dl at post-dose weeks 2, 3, 4, and 5,

respectively, (week 1 sample missed), and remained at caswte le~’els (range -~

ng/dl) through the 16th week. After the second Lupion Depot injection,

*-

--
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T levels remained at 22, 37, and 35 ng/dl, respectively, at post-injection times
4-hours, 8-hours, and 12-hours, but rose to 65 ng/d.l at the week 17

determination (week 16.5 not assessed). By week 18, the T level was again -
z within the castrate range (26 ng/cU), where it remained through week 32,

~ging 5.1 to 20 ng/dl. The patient reported no associated symptoms, and his
chnical tumor response was “objectively stable” with performance status “O”
(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 MRI, stable bone scan (except focally increased uptake due to a
healing rib fracture sustained in a motor vehicle accident), and performance
status “O.” 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 -cer

diagnosis, he remained an active study participant although his data were

excluded from the sponsor’s evaluable efficacy analyses due to insufficient
evidence of metastatic disease.

. .

-

SECONDARY EFFICACY OUTCOMES:

Objective Tumor Response:

The 45 patients evaluable for this endpoint were included in the sponsor’s initial analysis, wi~h
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°/0of the patients had a rating of “progression” (an unfavorable response) and
900/o(860/oby intent-to-treat analysis) had a “favorable response” defined as either stable disease

or complete or partial response (i. e., “no progression”). At week 32, 9/44 or 20°% of the

patients had a rating of “progression” and 80°/0(770/oby 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 880h 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 essentially unchanged for the
intent-to-treat population.

-.
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Prostate-Specific Antigen (WA) and Prostatic Acid Phosphatase (PAP):

PSA normalized to 3.9 rig/ml or less at weeks 16 and/or 32 in 23/42 or 55% of the~atients
ivith an elevated pre-treatment vahte and at least one measurement during treatment (25/47 or

53°k by I.TT analysis). By this reviewer’s cbunt, 15/48 or31% of patients with elevated pre-
treatment vahtes achieved on-treatment PSA levels of 1 ng/rnl or less (see Appendix E. 10.E,

NDA vo1~8.8, 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 @COG): >

“Favorable” ratings, defined as “without worsening”, were experienced by 36/44 or 82°/0of 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 resultr~e essentially

unchanged for the intent-to-treat population.

HISTORICAL COMPARISONS

In response to a request for ITT analyses as the basis 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):

Formuktion Sti le Size ~

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 h49 l-583 /M91-653 (2 dosing internals). corresponding to [he
treatment in[ervals 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 Ievds of 150 ng/dl or greate~ efficacy endpoints for the trials
w’ere serum T and LH levels and clinical response to meatment as assessed by bone scan, digid

rect.d exam, and performance status. Based on these parallel ITT analyses, [he foll~wing
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% mate of ~

~uppression within 30 days in study M93-0J3 is comparable to the rates previously reported for
this time-frame with the l-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
l-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-injecrion). These data do not include patients who experienced single T value
increases and those who experienced “escapes” during the long term treatm—ent 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 l-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-O13 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 6 “favorable”
responses at week 12/16 and 77-84°/0 “favorable” responses at week 16/32. The range for the
proportion of patients having an “unfavorable” (progressive disease) rating across studies was
14-22°/0 at week 12/16 and 16-23?40 at week 24/32. The range of patients receiving a
“fatrorable” rating as their “best ‘response” was 83% with the 1-month formulation,

S3-87V0 with the 3-month formulation, and 880/0with the 4-month ~rmulatlon (see attached
Table 7: Summary of “Besr” Objective Response Rates, NDA Amendment #6, pg. 11).

-.
—.
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Local Prostate Involvement (by DRE) was stable or improved in 95-100% of patients across
[he 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).
z

Prostate-Specific Antigen (PSA) levels w&e not determined for the l-month formulation,
but were determined for the 3-month and 4-month formtdations. While both mean and
median PS-Alevels declined from baseline to the “final visit” with both formulations, only the
median PSA levels declined to within the normal range, which the sponsor attributes to several
“oudier” 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
67V0, 52Y0-6 1°41,and 51% of patients with elevated pre-treatment levels normalizing on

treatment, respectively, with the l-month, 3-month, and 4-month formtil=ions (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 740A 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 Ieuprolide 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 Ieuprolide depot formulation, 43 (88VO) 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 period, 5 received two

injections and one patient 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% 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 cance?. Mean body weight significantly increased from

baseline by 3.1 lbs. (p==O.004) at week 16, by 6.3 Ibs. (p< 0.001) at week 32, and by 5.5 lbs.
(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

l-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: i

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,
slight trends were noted for the hemogram parameters and white blood cell counts to decrease

to below the normal range, and for prothrombin time, glucose, alkaline phosphatase, lipids,
and phosphoms levels to rise to above the normal range. These trends were not considered

clinically significant.

After week 32, sxudy visits did no~ 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 (8 O”1O)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 #j, the most frequent event was hot flushes, reponed by 24 (49°/0) of the patients. ..-
Adverse events reported by 10°A or more patients (rounded to 2 significant figures), regardless -
of investigator attribution to study drug, included back pain (3 l“k), asthenia (270fO),
m-thralgia (250/0),pain (210/0),bone pain (16?40), constipation (16°k), flu syndrome (140/0),

headache (12vo), fever (12%), anemia (12VO), hypertension (10%), dyspepsia (l OO%J),

dehydration (lOO/.), edema (lO”/i), and peripheral edema (1 OYO). Adverse events reported in

--

-.
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5-100k of the patients (rounded to one significant figure) included myalgia (8%), arthritis (8°k),
nausea (8%), diarrhea (8%), chew pain (8%), abdominal pain (8%), injeaion 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 exacerbateds ymptoms.

In this analysis, hot flushes was the most frequently reported adverse event (14%),
followed by back pain (8°k, 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°k).
_—

As requested (FDA ietter 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

Ieuprolide treatment. Regardless of investigator attribution to study drug, 29 patients

(59%) reported an adverse event during this time 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

constipation (6VO). 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 smdy
for comparison.

During rhe initial 32-week treatment phase, this reviewer’s analysis of sponsor’s

Appendix E.12 (NDA VOI S.8, pp. 301-349) identified a total of 20 severe events
reported by 14 patients. Those marked below with an asterisk ~) occurred within
4 weeks following the first depot injection (8 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 symptoma~ic “acute-on-chronic” responses
due to agonist responses to re-infections).

. .

--

--
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Severe Adverse Events Reported during the Study (Initial 32 week Treatment Feriod and
tong Term Treatment Phase) *

m Age Rx Day Days Since
.

orted Ev~en or -ent Gwen

S& Qf.QIW Last Injection

81M 704
740

898

72M 161
320
403
417

551

77M 14
138

325
423

540

720

60M 377

54M 224
268

65M 278
303
458

76hl 25
725

7jM 417

SOM 7C8

79M 107

at Onset
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/02, antibiotics, fluids
Respiratory failure, urosepsis/Oz, antibiotics
Respiratory failure, urosepsis/Nursing home admission

Exacerbation of pre-existing sinus problem/Seklane
Laryngitis/Cough medication
Loss of vision right eye/Surgery for blocked carotid
Exacerbation of emphysema/Medication

Low back pain/Rest
.— -

Shormess 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
Pancreatitis/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

Cholecystitis/Cholecystectomy

Acute MI/Expired - -

LOW back pain/RT
-.

Generalized inn-actable b~ne pain/Expired
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Severe Adverse Events Reported during the Study (Initial 32 week Treatment Period and

Long Term Treatment Ph-&e) (continued from previous page):

78-M

74M

66M

60M

80M

71M

72M

71M

61M

78M

68M

641vf

68M

Rx Day
9f Onsa

482

6

16

226

4

16
178

113
116

22

252
424

226

266

680

131

62
64

449

Days Since or Treatment C-iven

Last Injection

au2nsif
33

5

15

113

3

15

65

112

3

21

27

87

1

41

3

18

61
63

7

.

Acute cholecystitis/Cholecystectomy

[Moderately worsened bone pain/Narcotic analgesic,
“Probable flare response” per PI]

Anemia, dehydration/Hospitalized, transfusion, fluids

Abnormal liver function tests/Premature i
Termination of study drug treatment

Urinary retention/TURP
_—

jrd nerve palsy, ptosis/RT to large sells turcica mass

Hyperglycemia, hypoxia, seizures, pneumonia/

Insulin, antibiotics, anticonwdsant

Abnormal liver function tests/No treatment
Chest pain/MI ruled out

Worsening urinary retention x I week/TURP

Intermittent hip, leg pain/RT to lumbar spine

GI bleed/Hospitalized, transfusion

Increased shoulder pain/RT

(“Definitely related” to study drug, per PI)

Shortness of breath/Antibiotics for pneumonia

Shingles/Medication

Exacerbation of back pain, wt. loss/
Premature D/C study drug, Medication

Difficulty urinating/Urethral dilatation
Lower back pain/Darvocet

Lon~ 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} —

‘m Age Rx Day Days Skce ~norted F. ent/Ac~ or Treatment
.

v Given

* QfQxMZ LastInjection

5tM 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,

Anticonwdsant, 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

Pt

Pt
Pt
Pt
Pt
PK
Pt
Pt

Pt

Died al week 88 due to prostate cancer.

Died at week 59 due to.prostate cancer.
Died at week 64 due to prostate cancer.
Died at week 59 due to acute MI.

Dropped out at week 63 due to abnormal
Died at week 62 due to prostate cancer.
Died at week 115 due to prostate cancer.

Died at week 93 due to unknown cause.
‘Died at week 96 due to CVA.

Died at week 57 due to prostate caficer~

liver function tests

.-

..-

-.
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Conclusions regarding Safe~ Data:

Sponsor concludes that the observed changes in safety parameters were consistent Glth the
?mown safety profile of leuprolide, with re~otted 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 Ieuprolide 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-depe=dent, a causal
relationship is likely berween 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 ISOAof
treated patients may be considered unsafe, at least during the time interval associated with the
highest risk. 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 ca~e, while
“medical castration” therapy provides documented palliative benefit for Stage D2 prostate

cancer patients, surgical orchiectomy provides equivalent benefit with no associated risk of
ancirogen ‘flare” reactions. Surgical orchiectomy has other risks, however, including those

inherent to any surgical procedure, and remains unacceptable TOsome patients. For these
patients, concomitant androgen receptor blockade (with androgen receptor inhibiting agents)
might improve Lupron’s safety profile during the first I-2 months of treatment by reducing or
pre\.enting androgen-induced “flare” reactions, provided the antiandrogen drug contributes A-

minimal additive toxicity. While clinical data specifically addressing this question have not
been submitted in this application and do not appear to be availab!e 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. I. 1.s Conclusions regarding Efficacy Data .

Sponsor> Evaluation: Based on the above data, the sponsor concludes:

*

1. The 30-mg Lupron Depot formulation “was found to be effective in suppressing sen.tm testosterone
to, and maintaining it at, the castrate level over the intended 16-week dosing internal”
(IVDA 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 formulations; 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, M9 1-583, M91-653). Because of the comparability of patient populations and clinical

endpoints assessed, cntde historical comparisons may be made of this study’s findings with those of
previously conducted Phase III studies supporting prior Lupron Depot approvals (l-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 safery

or efficacy claims in labeling or advertising of the various available leuprolide acetate formulations.

It is 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’?4.of previous prostate cancer

clinical trial populations. Since urostare 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 smaI1.

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 jus~ify the sponsor’s

conclusions despite ~he significant limi~ations of the submitted pivotal trial. The poor prognosis

associated with Stage D2 prostate cancer, and the palliative efficacy of “medical castration” make it
ethically unacceptable 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, thele designs require large
sample sizes to yield statistically 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 minoL t~ariant
of an approved formulation in clinical use for over a decade, such burdentime requirements are not

-.

needed to assure the safety and efficacy of the drug. A]] that is needed is adequate demonstration that
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the 4-momh dosage form retains the documented- safety/efficac y profile of the shoner-acting
formulations over the prolonged new dosing intend, and this has been demonstrated by:he
submit}ed clinical data. Thus, the submitted documentation is considered sufficient to jttsn$ approval.

While no intent:to-treat (ITT) analyses were initi~ly conducted, the results of the requested ITT

analyses (Amendments #S 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 submitted 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 to 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°/0were African American and 5~k Caucasian. Two terminated prematurely

from the study (Pt due to non-compliance with vmt schedule after 96 days; Pt due to patient

requesI after 37 days), and 6 had numerous blood samples lost in shipment, leaving only 16 (67°+6)

patients evaluable for the pharmacokinetics analysis. Refer to Biopharmaceutics Review (2720/97) for
review and analysis of PK findings from this study.

.-

Safery data from Study M93-012 included changes in laboratory parameters similar to ~hose observed

in s~udy M93-013, i.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 Ibs during the study, with 6 patients losing more than 5°h of their baseline -j
body weight. No patient died during the study. The most frequent adverse event was mild injection

site p.lin of up to 9 days duration in 9/24 patients (380/o),. Other frequent adverse events included
anemia ( 17XO),edema (170/0), accidental injury (130/0),hot flushes, dizziness, hematuria, pain, nocturia,
and urinary retention, each repotted ~ ~/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 (R who later dropped out). ~ese safety
da[~ appear generally consistent with the known safety profile of Ieuprohde and suggest th~t the
formulation was reasonably well tolerated by the patients studied.
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9.0 Overview of Eficacy

Findings are submitted from an ongoing open-label, uncontrokd 8-month study of Lupro7T
Depot-4’ Month 30 mg, in which 49 patients with Stage D2 prostate cancer received IM Lupron Depot
injections at 112-day intervals with serkd 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 S070

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 ra~ge by 43 days. In an -

ITT analysis, T suppression was achieved by 84% and 949’o of the 49 patients at weeks 3 and 4,
respectively, and by all patients by day 43, yielding a one-sided lower 950L confidence bound of 940/0
for the proportion of suppressed patients.

Once achieved, suppression was maintained in all except 4 patients. Two patients (4?40)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 l-week postdose. In the second

case, serum T rose to 65 ng/dl at l-week postdose (72-hour postdose sample not drawn), then

returned to the castrate range (26 ng/dl) by 2 weeks postdose. 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 p~tients 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 patients strictly met the protocol definition for “escape” (two consecutive T values greater
than sO ng/dl following suppression). In this case, a repeat determination confirmed the high serum “T
concentration, and the patient subsequently received concomitant flutamide with unexplained return -

of serum T to the castrate range thereafter. The second patient had only a single documented T level
above the cas~rate range and died of prostate cancer shody thereafter.

The overall clinical response to treatment for the evaluable population, as assessed by changes in local
prosIate status, distant metastasis, PSA/’PAP levels, and performance status, was reportedly
“favorable” (i.e., no progression) in 860/0of patients at week 16 and in 770/0at week 32, with a “best

clinical response” rating of “no progression” (defined as complete, partial, or stable response) achieved
by S8°/0of patients (910/0by evaluable analysis) ar some time point during the first 32 weeks of the

-.
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study. This appeared generally comparable to the repotted 83% and 87% “best response” ratings of
“no progression” in the 3-month depot NDA studies (’M9 1-583 and M9 I-653), and the 830)6 repo~ed
“no progression” rating in the monthly depot NDA study (’M85-097). On ITT analysis, P%A
normalized at weeks 16 and/or 32 in 54% of the patients 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 In
reanalyses of previously submitted efficacy findings). This claim is not adequa~ely suppofied by the

NDA submissions, since a formally historically controlled trial should include statistical analyses
,-

direcdy comparing current and historical outcomes on key efficacy endpoints, using intent-to-treat
analyses of study findings. i

10.0 Overview of Safety
.— --

In response to DRUDP’S request for an integrated safety summary that includes all existing safety data

for all patients treated with the 4-month formulation to date (FDA letter to sponsor dated 2/21/97),
the sponsor submitted an updated safety summary of Studies #M93-012 and M93-013 (Amendment #5), -
based on a database cut-off date of 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-o rchiectomized 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 Signifk.ant 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 sells turcica mass were reponed 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
p.~[lcnt w’as orchiectomized prior to study enrollment.

10.1.1 Deaths

During the initial 32 week treatment period of study M93-O 13, 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
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Significant. Events

During ~tudy 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
metastasis; fever and thromb~openia) 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 repoxted in 16/49 enrolled patients during the initial 32 week treatment
period, 8 of which occurred within 4 weeks following the initial injection. During the long term

*-

treatment period, severe adverse events were reported in 14/43 enrolled subjects, 8 of which occurred
within 4 weeks following a subsequent injection. In summary, 49 severe adverse events occurred by

the data cutoff date in 26 of the 49 enrolled patients. :

10.1.3 Overdose Experience No peninent information submitted.

10.2 Other Safety Findings
.—

None repotted.

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% reponed one or more ADR’s overall. Of the 24 orchiectomized

pa~ients in study M93-012, 80% experienced one or more adverse events during the 20 week study.

The mosr frequent event overall was hot flushes, reponed by 50% of intact patients and 89. of

orchiectomized patients (for an average of 36% overall). other adverse events reported in SOLor more
enrolled patients in either M93-012 or M93-O 13 were summarized only for those considered by
investigators to have possible, probable, definite, or unknown relationship to study drug, as follows:

arthralgia (4-60/0), asthenia (0-12%), back pain (0-14%), dyspnea (O-6%), edema (4-130A), headache

(4-6%), injection site pain (6-38%), pain (O-8%), pelvic pain (0-60/0),paresthesia (0-8010), and rash (0-60/.).
(See attached Table 12: Adverse events occurring at > = 5°4 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 i 4 patients (28°/0) during the initial

32-week treatment phase, and a total of 49 severe events reported by 26 patients (520/.) by the database
cutoff date. Of these, 16°/0of patients reported severe events of onset within 4 weeks following the
first depot injection and an additional 16°A 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 (140/0), followed by back pain (8°& half of which were severe) and arthralgia (60/0).
--

-.
...
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In the sponsor’s analysis of adverse events during the first 4 treatment weeks in study M93-o 13,

s9% of patients repofied an event, nearly a third of which (16% of enrolled patients) were severe per

the inv~tigator. These included an 8% incidence of arthralgia (2% severe), 8% back pain (40h severe),
20% hot flushes, and 6°k constipation (not severe).’

10.2.2 Laboratory-Findings, Vital Signs, Physical Findings

Notewofihy 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 *-
obsemed 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-O 12 and with those at weeks 16, 32, and the “final visit” for study M93-013, slight tr~nds
were noted for the hemogram parameters and WBC count [o decrease to below the normal range, and

for prothrombin time, glucose, lipids, alkaline phosphatase, and phosphoms to rise to above the

normal range. Although there were statistically 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 lbs. (p= 0.004) at
week 16, by 6.3 lbs. (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= O.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 statistically or clinically significant changes from

pretreatment, except for a clinically significant decrease in blood pressure in one patient on the day of
his death from metastatic prostate cancer.

Testicular atrophy was a clinically significant finding on the physical examinations of 5/49 (10°/0)
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

10.2.8

Withdrawal Phenomena/Abuse Potential None reported. .

Human Reproduction Data None reported.
-.

--
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11.0 Labeling Review
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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, _OCjPB
Clinical Pharmacology and Biopharmaceutics Review dated 2/20/97).

.

(refer to

Clinical Studies subsection should be rewritten to cIearly 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
moved

11.4

be revised
to Clinical Studies subsection, Clinical Pharmacology section,

Contraindications

, and

Should he 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
aceta[e implant 3.6 mg, Zeneca Pharmaceuticals,

11.6 Precautions
.

,

Refer to meeting minutes for minor re~’isions needed based on the n;w Lupron label.

11.6.2 Information for Patients -.
—-

Omi[ted from the submitted draft labeling; draft text should be submitted by the sponsor.
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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, Impairma’t 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 Iarge sells turcica mass.

11.6.6

11.6.7

11.6.8

11.6.9

Pregnancy Acceptable as proposed (Pregnancy Category X).

Labor and Delivery Appropriately omitted, given the male target population.

Nursing Mothers Appropriately omitted, given the male target population.

Pediatric Use
.—

Minor revision needed to refer to Lupron Depot-PED labeling for approved indication.

11.7 Adverse Reactions

This sec~ion 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 patient 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 .4buse and Dependence Appropriately omitted.

11.9 Overdosage Revision needed to describe human, not animal, data.

11.10 Dosage and Administration . .

An addit ion~l staKement is needed to clarify that safety and effectiveness have not been demons[ rated
for dosing intetnals exceeding 112 days (16weeks).

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 replicatepivotal
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 mg is safe and
effective for the palliative treatment of Stage D2 prostate. cancer.

Although frequent adverse events were reported during the study, most were of mild or moderate
severity, and the severe events were those commonly associated with advanced stage prostate cancer.

During the first 4 weeks of treatment, however, severe adverse events were observed in 16% of
● -

enrolled patients, suggesting a causal relationship to the androgen “flare” that follows GnRH analog

treatment initiation. Clinically significant adverse events in association with serum
T elevations were looked for following re-injections but not found, despite statistically significa~t

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 onser 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 clinicai studies (M93-ol3 and M93-012).

--

The proposed labeling needs revision, as described above (see section 12.0), 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 initiation. .

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

treatment.

In summary, this small, open-label, uncontrolled clinical trial (M93-013), considered together with the
clinical database available h-em 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 {or palliative treatment of Stage D2 prostate cancer. To address the safety concern raised
by rhe frequen~, severe adverse events associated with treatment initiation, the sponsor should be
encouraged to develop well-controlled dau”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 trea~ment. For example, the sponsor should be encouraged to ccmduct 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

multiple dose PK/PD data, per Clinical Pharmacology and
obtained in both treatment groups.

Biopharmaceutjcs R~view, shouldalso be
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13.0 Recommendations

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

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 inchde serial assessments of leuprolide and test~terone

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.
.—— -L

4. The sponsor should be encouraged to submit the protocol for the postmarketing Safety/PK/PD

study to DRUDP and OCPB/DPEII for comment prior to initiating the study.
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SERUM l’ESTOSIERONE (ngldL)

. week

study

M93-013

N

Mean

M91-583

N

lvean

M91-653

N

Mean

MS5-097

N

Mean

Pm Day4 1 2 3 4 8 12 16 20 24 Zg 32

49

410,8

59

405.2

31

434.8

56

372.1

45 “44

633.0 391.9

58

571.1

29

726.2

53

562

52

431.4

31

4;6.6

55

3-U I

49

101.3

57

120.5

31

93.6

5;

966

47

15.6

58

~6.j

29

]1.~

j?

170

48

10.5

54

29.5

32

7.6

54

14.5

46

10.7

46

35.6

30

10.5

50

11.5

45

14.1

s?

17.5

28

8.4

51

13.6

46 44 4j J5

11.9 12.J 10.2 11.;

-—

50

~1-1

29

8.5

48

131

*-

-

Cross-reference: .sw.istical Tables 2a-d.
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s ummarv of TestosteroneSuwmssion

Number(Pcrccnt) PaucntsSupprcsA MedianTime@ay of Study)of Onsetof -
SR@-N mw43 Byweek4 By Week 8 CasuateTestosteronelevels (Kange\

M93-013 49 41 (WV.) 46 (94%) 49 (100??) 77 --.

M91-583 61 36 (59%) % (92%) 59 (97vo)@ 22( .-

M91 -653 33 26 (79%) 32 (97%) 32 (97yo)* 22

M85-097 56 46 (82?401 51 (91%) 53 (95VOI” ~~ ,

.
@ onset of casuate testosterone levels fm remaining 2 paticnrs by Weeks 15 and 28.
● 1 paticm unable to reach suppression due to death on Day 6.
. onset of castrate testosterone levels for 1 patient by Day 66 and 2 paticms unable to reach suppression due to.

not having data beyond Day 4 and Week 2.
-— -

NOTE: Time of onset(days)inthestatisticaltablesfor StudiesM9W313, M91-583, andM91-653 is definedas
actualtreatmentday(Day 1=&y of fm injection) but is ddncd as time hm first ixjection (trc.atmcm -
&v minus 1) in Study M85-097; tie of onset vaks above for M85-097 are adjusted (by 1 &y) for
rxmsismncy across smdies.

Cross-refcrmce: Statistical Tables 3ad.

,.

.

-.
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- 4zzza
Sumnmy of “Escape” Incidence

No. (Ye)Pticnrs with No. of ConsecutiveTest
study N“ “Escapes” Valuesz 50 n@L (Weeks)

M93-013 49 0 (o%)

M91-583

M91-653

60

32

2 (W.)

o (o??)

5@kck8- 11),3 (12-13 );4(Wcck 12-13) ,

M85-097 54 1 (2?40) 2 (week 18.241

= Number of paucms who reached castrate during 2432 weeks of rrcanncm.
.—

NOTE: does not include surnulation following rcinjcction (see next section).

.-

Cross-reference: Sutinical Tables 3a-d.

-.
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Mean (+/- ad. da’.) HormoneLevels Immediatelyfior to
Reinjcction and 2-5 Days Post-Injection

Tcstos&ne (n@L)

z
In].2 (W 16, 12. or4)*

.

Pmm Po$l
N-Pre Pos! p-value’

h vs. Posl
N Pm Posl P-value

M93-013 9 12.8 (5.6) 21.3 (25.0) 0.250

M91-583 13 25.5 (2 1.0) 28.3 (38.9) 0.633

M85-097 17 36.2 [69.6) 41.5 (103.0} 0.538

10 13.5(5.1) 14.2 (5.4) 0.589

-.
,-

.. -. . .- ●

Cross-refmcnce Statistical Tables 6a-c.

LH (ndUhnL)
.— -

Inj. 2(VA 160r41= lrj. 3 (W%321”

Pre vs. Post Pre vs. Post -
N Pre Posl p-value N Pre Posl P-value

M9;-013 9 5.6 (0.9) 58(06) 0.;3 I 10 4.7 (0.7) 5.2(1.1) 0.007

M85-09? Ii 4.6 (2.5) 4.9 (2.0) 0.657 -- -. . . . .

. Weeks 16 and 32 denote M93-O13
Week 12 denotes M9 I-583.
Week 4 dcnoles M85-097.

Cross Rcfmmm: Statistical Tables 7a-b

,.
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@M -?74-~L(?5>
Mean Hormone Levels Irnnwdiatelv Prior to Rcinjccuon d

4, 8 and 12 Hours Post-h@.ion -

Testosterone (n@dL) LH (rnruhxu
lqemon K!- Lqmxon W —

Hrs Posl-ml. Pre 4 8 l? Hrs. Post-iq Pre ~ 8 12

iv93-o13 - . M9Y01;

N 40

Test. 11.7

M91-583

N

Tes{

M91-6j!

N

Test

M85-097
(b’llS 7- 1(3 ~mb~~)

N

Tes[

4?

30.6

18

9.4

10

9?

39

1~.3

36

31.5

!6

9.4

10

99

34

12.6

N 40

LH 5.4

M91 -583

19

37

N 39

LH 4.3

M91-653

13

6.7

N 19

LH 5.1

39

6.0

39

4.7

16

74

39 34

5.9 5.8

35 19

4.5 ~4.6

18 14

5.3 5.1

*-

- ~ec~ IOfOrM93.o] 3
WA !2 for M91 -5S3 and M91 -653

cross-reference S[a[lstlca] Tables 9a-d and 9a-c

..-

...
-.
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~ha 7MLE 6>
Summarv of Irmxmon Dclavs

No. of Days Beuvecn iqmljons
I

]qt. Dclaved by z 3 days

Comespondmg
,

J)osmz Inuxval . No. Pts Test. Values
Study - Lat@No Range Median flnjcctiom >50 np/&

1

M91-583

M91-653

84 &vti

84 &vs12 84 I

5/6 O(1 not available)

15/16 O (4 not available)

4/4 o

M85-097 28 davs15 28 I 9/1 1 ~.

Cross-reference. Stmisucal Tables 4a-d

.—

. .
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‘@Ga -
Sumrwy of “Best” Objective Response Rates

N Favorable” Progression

M93-013

M91-583

M91 -653

49

59

88%

839’0

87%

12V0

17%

13%

M85-097 54 83% 17?40

● Complerdparrial msponsc or stable di~,

Cross-reference Statical Tables 11ad. .—

● ✍

.

. ..-
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- Status of Prostatic involvement al “FinaI Visit”

N Stable or improved >25’Yo worsened

= M93-013 48 100?! (FYO - —

M97-583 58 95V0 - 5%

M97-653 30 97?X0 3V0

M85-097 48 98% 2’?40

.

Cross-reference: Statistical Tables 12a-d
,-

. .. .. —— —-—.. .—---- --—— - . . ---- ----- ..-. -—
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(ROR 7#E 7>
Changes in PSA -

PrcucatmcntBascline- FinaIVisit
—

N Mean Median N Mean “ Median
,

M93-013 . 49 1034.6 ~16~ 47 I00.3 ;4

M91-583 - 51 411.0 69.0 “ 57 24.0 2.9

M91-653 31 844.9 121.0 32 253,7 1.2

Cross-reference: Stautical Tables 13a-c.

-..—— .

.—

. .

-

Proponim of patients with Normalized PSA

No. (% of To~ tith Baseline B~ue) No. (% of Pamms umh E1ei’ated
Paucms with Elevated Premeauncnt PSA precrcaunent PSA) Pammt.sw]th

and z 1 Trcauncnt Value Normalized PSA

M93-013 46 (94VO) 25 (540/o)

M91-583 46 (SK)’%) 29 (63%)

M91-653 27 (g704) 18 (67V01

Cross-reference: Qatixical Tables 13a-c.

,
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(hk? 746
Adverse Events Occurring at z 5V0 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. (’Yo)

#

Atdmdgia 1 (4.2) 3 (6.1) 4 (5.5)
2 Asthcnia o (0.0) “ 6 (12.2) 6 (8.2) —

Back Pain o (0.0) * 7 (14.3) 7 (9.6)

Dyspiiea o (0.0) 2 (6.1) 3(4.1)

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 o (0.0) 4 (8.2) 4 (5.5)

Pelvic Pain o (0.0) 3(6.1) 3 (4.1) :

Paresthesia o (0.0) 4 (8.2) 4 (5.5)

Rash o (0.0) 3(6.1) 3(4.1)-—
Vasodilation 2 (8.3) 24 (49.8) 26 (~j.b)

-.

---- ..-. —. .. . . . . . . . . . . . . .

.
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NDA 20-517S002
Lupron Depot” (leuprolide acetate for depot suspension)
4-month, 30 mg

Safety Update Review

Include; in Medical Officer review dated May 19,+997.
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CLINICAL PHARMACOLOGY and 1310PHARMACEUTICS REVIEW
NDA: 20-517

‘..

Compound: Lupron@ 30 mg 4-month Depot (Ieuprcdide acetate for depot suspension)

Submission Date: 5/30/96

Sponso;: 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 (Ieuprolide 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 19-010 (LupronInjection), 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 W) and20-517
(Lupron oepot-3 month 22.5 mg). The current formulation is intended to deliver the lutein@t~hormone, releasing -

hormone (LHRH) analogue, Ieuprolide, 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 Ieuprolide blood levels were assessed) in the target population, non-
orchlectomized, prostate cancer patients. Study M93-013 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.

Il. RECOMMENDATION
NDA 20-517 submitted on March 30, 1996, has been reviewed by the Ofice of Clinical Pharmacology and
Biopharmaceutics, Division of Pharmaceutical Evaluation II (OCPB/DPE 11). 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 Ieuprolide levels was observed upon chronic dosing, it is the opinion of
OCPB/DPE II that the multiple dose pharmacokinetics of this formulation can be assessed in the target
population on a post-approval 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 effkacy and safety
of Lupron Depot4 month 30 mg.

..

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

The following change in the CLINICAL

proposed label are recommended.
PHARMACOLOGY and PHARMAC.CMNETICS section of the

-.
—.

1
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+ The PHARMACOKINETICS section of the label for the Lupron Depot@ 3-month 11.25 mg should be “
as follows,

The Abso@ion: subsection should be changed to the following;

&z%iizia’b
K. Gary Bamette, Ph.D.
Office of Clinical Pharmacology and Biopharmaceutics
Division Pharmaceutical Evaluation II

.-

RD initialed by Angelica Dorantes,Ph.D., Team Leader AD 7/1 9/97
FT signed by Angelica Dorantes, Ph. D., Team Leader

/
7

-+2-O9?
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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111.BACKGROUND
Leuprolide acts as a gonadotropin inhibitor and is chemically unrelated to the steroids. Leuprolide is often
designated by the following with the superscript numbers indicating changes in the GnRH molecule:

.—

(D-Leu’, des-Gly-NH,’O, Pro-ethylamideg)-GnRH

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

Table 1

Lupron Depot Approvals and Submissions

Product

Lupron Depot 7.5 mg

Lupron Depot 3.75 mg

Lupron Depot-PED 7.5 mg, 11.25 mg and 15 mg

Lupron Depot 3.75 mg

Lupron Depol-3 Month 22.5 mg

Lupron Depot-3 Month 1125 mg

-=--H=-

=+==

● ✍

1
Indication I

PalliativeTreatment of Advanczd ProstateCancer I

Management of Endometriosis I

Treatment of Central Precocious Puberty

Treatment of Anemia Secondary to Uterine Fibroids

Palliative Treatment of Advanced Prostate Cancer -

Management of Endometriosis
Treatment of Anemia Secondary to Uterine Flbrolds

,

-.
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IV. Formulation and Admhistratlon .

~ 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.

J leuprolid@acetate I 3orrr9 i 22.5 mo

/ bi~gradable polylactic acidpolymer
I w I w

~ sodium cartroxymethylcellulose I 4krlg I *-
/D.m~nn~ol fimg -m9

/ polysorbate 80 w mg

~ water for injection, USP I I
.

mL ml

Reviewer Comments:
1. The .Lupron@ Depot-4 month 30 mg formulation used in Studies M93-Oltind M93-013 is the

formulation the sponsor intends to market,
--

2. The Lupror@ 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

Sensitiwty 3 ngldl 1

Precision, intra-assay
! l“””= ““”’””l

....... ... ...,.: :..::.::,...
‘i::;”: “’:: “’‘,.

Mean i SD 15.5* 1.3 37 *1.7 256*19 490 *25
0/0Cv 8.1 4.8 7.5 5.2
n 10 10 10 10

Preciabn, inter-assay 100 pg Standard ,.

Mean h SD 102.4 * 8.6 12.5* 1.7 34*2.1 235*18 448 t 33
% Cv 8.5 13.4 6.1 7.8 73
n 25 25 25 25 25 . ..-

Specificity
I ~~

‘: 5& G&s R&&y :=: :.’: +:”i:~:?‘ ~:”” .::. ‘. .

Dihydrotestoslerone 22
4-androsten-3!3 17~-dlol 5.5
5a-androsten-3(3 .17~dlol , 2.3
5~-androsten-3a 17~-dlol 0.24
Androsterone 08
Androstenedfone 14 --

-.
-.
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Leuprolicieacetate levels were detetined using a
assay is included in Table 4.

rand the validationlquality control of this “

Table 4. Leuprolide Acetate Validation

Sensitivity(LLQ) 0.1 ngtml
1 I 1 1 , , , , 1 I

Accuracy Target(rig/ml) ~ 1 I 1 I
= #I 1 1 1 1 1 1

Cone.(nglml)

% Target 87.0 100.2 101.4 102.4 98.0 98.5 93.8 108.9

Precision (%CV) 17.0 4.3 5.5 2.1 7.0 5.4 13.7 11.8
1

Specificity Nol Provided
I

. .

Reviewer Comments:
1. The cross-reactivity of the testosterone assay used with dihydrotestosterone (DHT) is 22%.

2. The specificity of the Ieuprolide is not provided at this time. It is stated in previous r&iews of
/euprolide 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 Ieuprolide and a

“major metabo/ite”. _—

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

V1. M Vitro Dissolution Testing
The dissolution method proposed for the quality control and release of drug product is as follows;

Apparatus. USP Type II glass (120 ml)
Medium: % polyvinyl alcohol, 0/0 polysorbate 80, and mM lactic acid
Procedure

Specifications.

Time (hours) Amount Dissolved

‘/0

0/0

. ..-

0/0

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 pa//iative treatment of advanced prostate
cancer (Nl)A20-5f 7} and Lupron Depot@3 month 11.25 mg for treatmqnt of endometr;os!s (NDA 20-
708)

2 The dissolution method and specifications proposed herein appear to be acceptable -~

5
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VII. Pharmacokinetics
f’ The plasma Ieuprolide levels atler a single administration of
\ orchiectomized prostate cancer patients are included in Figure 1.

Figure 1.
●o
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Lupron@ Depot4 month 30 mg to 24
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{t is apparent from Figure 1 that the Tmax occurred during the first day after dosing. However, the only blood
x

sample taken during this time was at 4 hours postdose. 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 Ieuprolide. Similarly, since a substantial fraction of the AllC.= 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 Ieuprolide is the average plasma
concentration of Ieuprolide from 3 to 16 weeks postdose. The mean (* SD) Cavg {a~1~~~~,) was 0.54*0.27
rig/ml from all 24 subjects and 0.44t0.27 rig/ml for the 16 patients from which complete or near complete data
are available

Table 5 includes a between study (between NDA) comparison of the Ieuprolide pharmacokinetic parameters
from the currently marketed Lupron@ Depots, approved for the palliative treatment of advanced prostate
cancer

Table 5 Mean Pharmacokinetic Parameters

Depot Leuprolideconcentrationat 4 hours post-dose Steady-State Cavg@-16weeks)

75 mg 1-month# nglml ngtml

22.5 mg 3-month# I rig/ml ngiml

30 mg 4-month nglml’ rig/ml*

# - Currently marketed Lupron63 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 Ieuprolide IS a synthetic nonapeptide dnalogue of Iuteinizing hormone releasing hormone (LHRH), its
metabolism IS slmllar to endogenous LHR~ and consists of catabolization into smaller peptide fragments

--

B. Special Populations
The effect of hepatlc and renal impairment on the pharmacokmetlcslpharmacodynamlcs of Ieuprolide has not

-.
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been determined.
.

C. Drug Interactions
The potential for pharmacokinetic/pharmacodynamic interaction between Ieuprolide and other agents has not
been assessed, but the likelihood of a clinically significant drug interaction with Ieuprolide is negligible,

Reviewpr Comment:
1. Complete kupmlide kvels (i.e. at every sampling time point) are availab!e tiom only 16 patients. The

levels and Cavg presented herein are the mean values of all 24 patients dosed.

2. The subjetits used in Study M93-012 were omhiectomized prostate cancer patients and the
pharmacokinetics of Lupmn@ Depot-4 month 30 mg in the ta~et population has not been assessed.

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

*-

Table 6 includes the average testosterone concentration (Cavg) from the time the testosterone le~el 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 supporl the approval of the Lupron
injection (NDA 19-010), 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- a~proval of the Lupron

--

Depot4 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”
I I 1 I I

M80-036 dally injection 55

M81-017 dally rejection 98

M85-097 1 month depot 54

M88-124 1 month depot 14

M91-653 3 month depot 32

M9!-583 3 month depot 61

M93-013 4 month depot 49

●some patients escaped more than once.

I 7 I

e 14

8

1

Mean (+SD) serum testosterone levels from 49 patients with advanced prostate cancer (non-orchiectom!zed) ~:
from Study M93-013 are presented in Figure 2, However, it should be noted thatlevels were not available from
each patient at every time point.

/

-.
—.
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Figure 2
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Reviewer Comments:
1. The pivots/ clinical trial, Study M93-013, was not submitted to fhe OCPB/DPEll for review.

--

2. The clinical inferences and conclusions from these data will be made by Dr. Linda Golden, Medical
Ot7icer, Division of Reproductive and Urologic Drug Products (HFD-580).

3. According to 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 75
mg and Lupron Depot-3 month 22.5 mg.

4 As k 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 CL:NICAL PHARMACOLOGY and PHARMACOKINETICS
proposed label are recommended.

section of the

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

. .

.
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Attachment 2: Individual Study Summary

M93-012
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Study Numbec M93-012

Title: Pharmacokinetics of a Four-Month Depot Formulation of Leuprofide in Prostate Cancer Patients

Objectives: The objectivesof thisstudywere to determineplasma Ieuprolidelevels for 20 weeks following
a single injectionof a 30 mg depot formulationof Ieuprolideand to monitorthe safety of this formulation.—

Investigators:
.

Study Design and Dose Administration Thiswas a singledose, open. multicenterpharmacokineticstudy
in orchiectomized prostate cancer patients. *-

Patients: The mean A SD age of the 24 patients enrolled in the study was 73.3 * 7.2 years (range:
yrs), the mean f SD weight was 89.0A 14.9 kg (range: kg), and the mean * SD height was

177 A 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.

Ieuprohde acetate 30 mg

biodegradable polylactic acid mg
polymer

. --

manrutol mq

,.
“ ,:: Diluent

sodium carboxymethylcellulose mg

D-mannitol mg

polysorbate 80 mg

water for injection. USP mL ..-

Blood Collection: Blood samples (4 mL) for the determination of plasma Ieuprolide concentrations were
obtained prior to dosing (O 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 12.5 through 16, and then weekly through Week 20.

Analytical Methods: Plasma Ieuprohde acetate concentrations were determined at
using a‘ procedure The lower limit of quantltat!on for this study was ng/mL
with a sample volume of mL

-.
...
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Pharmacokinetic Methods: Leuprolideconcentrationsless than ng/mL were reportedas and “ .
were treated as for all calculations. The area underthe plasma concentration-timecurve (AUC,) for
Ieuprolide acetate concentrations was calculated using the linear trapezoidal rule.

Results
Pharmacokinetics
As was the-se withotherLuprondepotformulations(7.5 mg, l-month and 22.5 mg, 3=month),&i&apparent
peak colwentrationsoccurredduringthe first24 hourspostdose. Since Ieuprolideconcentrationwere only
taken 4 h postdose duringthis time interval (O-24 Fipostdose) the actual Cmax was not assessed (see
Figure3). Additionally,since42% of the total measuredAUC was duringthe firstweek and the ValidCmax
was not properlycharacterized, the reported AUCWI values probably underestimate the actual AUC_.
Since, Ieuproiideconcentrationswere relativelymnstant fromWeek 3.5 to Week 16 (the proposeddosing
interval), the most adequate measure of systemic exposure of ieuprolide acetate from Lupron@ 30 mg 4-
month depot IS the average plasma concentration from 3.5-16 weeks. .-

A second peak Ieuprolide level (1.89 ng/mL) was apparent at Week 2 after dosing in the mean concentration-
time profile mainly caused by one patientwho had a highIeuprolideacetate concentrationat that time (22.30
ng/mL), Another patient had a high Ieuprolideconcentrationat Week 1.5 with a value of 13.69 ng/mL.

A summaryof mean plasma Ieuprolide mncentrations and AUC values at each week after dosing is provided
as follows.

_— ~

Mean * SD Leuprolide Acetate Concentrations and AUC
All Patien&’ Patientswith ComDlete Data+

Week Cone (ng/mL) Cone (ng/mL) AUC (ngoh/mL)
1 0.93 * 0.45 0.80 i 0.35 973 * 258
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

1.89 * 4.86
0.71 ~ 0.78
0.54 i 0.36
0.47 k 0.28
0.48 & 0.31
0.48 * 0.22
0.51 * 0.28
0.53 i 0.28
0.56 * 0.31
0,55 * 0.30
0.61 i 0.35
0.51 i 0.25
0.46 i 0.21
0,44 * 0.22
0.39 & 0.28
0.31 * 0.21
0.27 * 0.27
0.22 * 0.20

1.99* 5.43
0.67 * 0.83
0.43 k 0.24
0.39 * 0.21
0.38 i 0.22
0.46 k 0.24
0.43 *o. 19
0.45 t 0.25
0.49 * 0.26
0.50 * 0.30
0.53 * 0.31
0.46 i 0.26
0.42 i 0.21
0.38 * 0.19
0.30 * 0,20
0.25 k 0.20
0.18 ~ 0.23
0.16*0.18

222 k 376
172 i 320

91 * 77
79 i 36
65*34
70 *35
74 i 33
74 i 37
80 *42
81 &48
83*51
83 *44
75 * 38
69 t 32
58 * 34
46 A 33
36*35
28 * 35

20 0.15*0.15 0.12*0.15 25 *27
T N = 19 to 22 patients
$ N = 16 patients with complete or nearly complete data.
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-.
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Figure 3. Mean (SD) Leuprolide Acetate Concentrations
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A between study comparison of the release rates of the three different formulations ( currently marketed 7.5
mg 1-month and 22.5 mg 3-month depots and the 30 mg 4-month depot) by pbtting 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 pharmacokmetic
parameters from the aforementioned depot formulations are included in Tabte 8, below.

Table 8 Mean Pharmacokinetic Parameters

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

I 7’5rng l-rncmth# I 20 rig/ml I 0.70 rig/ml I

I
225 mg 3-month#

!
49 rig/ml

I
0.60 rig/ml

I 30 mg 4-month I 59 nglml I 0.44 nglml

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

Sponsor’s Conclusions
Following the Initial burst of Ieuprclide from the formulation which is characteristic 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, Ieuprolide acetate concentrations
averaged 0.44 k 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 pat!ents(Patients had detectableleuproiideconcentrationsin the pre-

dose sample, with respective concentrations of 0.28, 019, and O 18 ng/mL, possibly due to
nonspecific binding with the radioimmunoassay. These predose concentrations were- used in
calculations of AUC.

.

2 Sfxteen mlssmg or lost plasma concentrations were replaced using linear interpolation (Patient
Day 4 Patient Weeks 12 and 12.5, Patient Weeks 3,74 15 15.5, and 16; ”Pattent

-.
—-
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Weeks 12.5, 13, and 13.5; Patient Weeks 1 and 1.5; Patient #910, Week 15; Patient - .
Week 12.5; Patient Week 2).’ One missing concentrationon Day 1 (Patient was
replacedusingthe predictedvaluetim the linearregressionestimatedfrom Day 1 and Day 2 values
ofthe patientswith data. Several missingvalues 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 butreturnedfor hisfinalsiimple on Week 20, and Patient . withdrewfromthe
studyafter Week 5.
z

3. Severalsampleswere lostduringshipping. These came fhm Patient
Predose to Week 7; Patient , Predose to Week 7; Patient -

Patient Predose to Week 3; Patient Week 15; and Patient
With the exception of Patient at Week 15, concentrationswere
samples.

Reviewer Comments:

Weeks 7 to 20; Patient
Predose $0 Week 4;

‘, Predose to Week 1.
not estimated for these

.-

1. It is of significance that Study M93-012 was conducted in orchiectomized ma/es and no
pharmacodynamic assessment (testosterone suppression) was possible in this study and the
pt?arrna~kinetics of Lupmn@ Depot-4 month 30 mg in the tatget population has not been assessed.

2. It was stated by Dr. Arena Dabhoikar, Regulatory Affairs, TAP Pharmaceuticals, Inc. that boxes
containing the samples listed in Sponsots Comment #3, above, were lost during shipping. When
the boxes am”ved at the analytical site, they wem thawed and the samples were not assayed. --

--

-.
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=
TAF Holclngs IRC. ~ .*

Deerfield, IL

Submission date d: 5-30-1996

N20527. S-Cg2

6-18 -2s96

Jlec eived at HFD-EjI(): 5-31-1996

●

DVJ.r : Lupran depot 3 r.onths 22.5 mg (proprietary name); ;
ieu.crolitie acetate for cepct suspension. ( established name) ; ~AP-
144-S?.(3~) t A5bctt-43~18 (COde names} .

>.Lsc designated as D-leu-6, ties-gly-NH2, lL,pro-ethyls.mide-5-
Gn?W.

r:csac? fo_lTl: Sterile aepot s~sp.ensic~ for inj~c~io~.

. .. .



A siigle vial of Lupron Depot- 4
acetate {30 mg) , pciylactic acid
n!g) . The accompanying ampule- of
cabox~.ethj~lcel lulose sodium
polysorbate 80 mg), “wa:ex for
acetic acid, USP to control pH.
depot manufacturing.

N20517.S-002

Month 30 mg contains leuprolide
mg), and D-mannitol (

diluent contains
mg) , D-mannitoL -~),
injection, USP and giacial
The later is lost during the

.-

● ✎

Preciinical Dherm acoloav and toxlco
.

loa v: is referred to previous
appzoved products of similar composition under various NDAs as
~Le~.tion~d under related INDs/NDAs sub-heading.

Prei7iC’JS hWEa~ experience with the ~ro~~s ed nroduct: An over-;iewof ~: :-A.ni.cal ~~uti~~s OX a four rtonth depot formulation C5
Le-upzclide ir: patier.ts witl. stage D2 prostatic suer.acarcir~o.me
{,4Qie~itifiC repcrt Nc./c” R&2/96/285) showed that after an ini:ial

bzzst c: -~eupcclide, it provided constant release rate cf CXUg

~~~~y+ the intended 16 week treatment period. ~.~rolide
concentrations avezageci 0.’44 + 0.20 rig/ml between weeks

e
3.5 axle.

16.

The xeiease pattexn of the 30 mg leupraliae depct during ~he 16-. . .l.~al=p~---- fcllo”wlng aoslng was sirular to the pattern cbserved CUZirag
tkie 4 and i2 weeks following dosing with the monthly 7.5 mg and
the 3-mcnth 22.5 r.g formulations, respectively.

It v:es alsc stated that the fo.nnulation ‘was well toierated and
safety data was consistent with the known safety profile of
leuprc:ide.

.~V-Wb~.~.?I . .-. Zn concl~sion the sponsor stated that tine miC~o-SP~=Ee
[TA2-1”~ 4-MC(3N) j powder used for Lupron Depct-4-Month 30 mg
pxoduct is the sane as that used for the approved proQuct L“Jpro2
3e~zt-2 ifanzh 22.5 mg, with the exception of the a~ditional
qds?.:ity of th= drug is used to provide adequate ieuprolide blcsd
leveis over 16 weeks. It is manufacture by the same ~ateria~s,
r:ethcds ani prcceaares as those of Lupzon Depct-3 Montk 22.5 “n;
appxoved unaer ND:. 20-517. ../’ -’.-

T>iz ?1: znd clir.ica~ studies conducted ‘with L!~pron De~ot-4 Mcr-tk
:0 r.s supported the use of the product every 16 weeks with the
known sefety profile of L“euprclide.

1’
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.,’ N20527.S-G92

L b-l inu: Labeling is similar to that approved as part of NDAs
1;-;10, 2$$-732, 20-Gil; 20-263 and 20-517 and is applicak~.e to
present N12A20-5~7 Supplement- ooz..

!?ecoxm?endat ion.%e* Based on the extensive
preciinical and clinical with”leuprolide
the present formulation being similax to
under NDA-20-517 for similar indication,
approval of NDA 20-517 supplement 002. (Lupron Depot-4 Month 30
mg) for the palliative treatment of advanced prostatic cancei-.

. .

experience, both
depct formulation and
that approved before
Pharmacology recommends
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~ ‘“:=’’580
APR25 IW7

Z NDA Nu_
-- .

20-517

3. Name amd Address of ADQkOL
.

4.&W&nl
TAP Holdings Inc.
Bannockburn Lake Office Plaza 5-30-96 —
2355 Waukegan Rd

Deetileld, II 60015 *

~. Name of Dru N-
Lupron Depot, 4-month, 30mg Leuplorideacetate for depot suspension

3. swlement provides W
.

S Amemlrmm
A new strength (30mg) for 4 months treatment .

9. Pharmcoloalcal Categm
.

10. How DmDense~
.

IU!2MQd ,.
Gonadorelin agonist/Palliative treatment Rx
of prostate cancer

12. Dosage form 13. Potency
Lyophilized powder to be reconstituted for Injection (IM) 30mg ;

14. Che mical Name and Struc~
5-oxo-L-Pro-L-His-L-Trp-L-Ser-L-Tyr-D-Leu-L-&u-L-Arg-N+thyl-L-Prolinamide acetate

MAQmmmS:
.—

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 Iyophilized
microsphere 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 (specificationsand 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 (2304501) were provided
together with a stability protocol as well as 3 months stability data for four production scale
batches (2304503, 2304504, 2304505, and 2304506).

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

16. Conclusion and Recoin mendation
This supplement can be approved from the chemistry point of view.

. ..-
.,,”

‘. -

17. Name Rev iewer’s Sianatur~ J2W2
Moo-Jhong Rhee, Ph.D. 4-25-97

LMr nal Jacket
. .

Distribution I Be viewe~
. . .

Dwwion Fde
R/D initialed bv

..

-.



-—-

.

Y

ENVIRONMENTAL ASSESSMENT

AND FINDING OF NO SIGNIFICANT IMPACT

FOR

● ✍

Lupron Depot, 4-month, 30mg

Leuprolide Acetate for Depot Suspension

NDA 20-517, S-002

.
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FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH
/

Division OF Rep~oductive and Urologic Drug Products
--

(HFD-580)
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FINDING OF NO SIGNIFICANT IMPACT
NDA 20-517, S-002

Lupron Depot-4 month,30mg
Leuprolide acetate

For Depot Suspension

The N&ional 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 ~FR
25.31a (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 adrnin~stered 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 metabolizes. Any excreted metabolizes 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
effects 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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PREPAREDBY
Moo-Jhong Rhee, Ph.D.
Chemist~ Team Leader
HFD-820 Assigned to HFD-580

*

DiVISION CONCURRENCE
Moo-Jhong Rhee, Ph.D.
Chemistry Team Leader
HFD-820 Assigned to HFD-580
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AT CONCURRE

Nancy B. Sager
Environmental Assessment Team Leader
Center for Drug Evaluation and Research

Attachments: Environmental Assessment
Certification stating that EA is FOlable
Material Safety Data Sheets for Drug Substances

cc:
Orig. NDA 20-517
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HFD-580/MRhee/ADunson
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NON-CONFIDENTIAL

.—

Environmental &sessment of Lupron Dep@ -4 Month 30 mg

*-

.

TAP Holdings bC.

Bannockbum U&e Offke PJaza
2355 Waukegan Road

Deetileld, Illinois 60015

The Envi.ronmenti Assessment (EA) being submitted by TAP Holdings Inc. on this product
is a noncoti]dentid document and has appendices A, B, and C. These are: 1) Non- -

- Cord3dential, Appendix A containing Material Safety Data Sheets (MSDS); 2) Non-
Coti]dential, Appendix B containing references; and 3) Confidential, Appendix C which is
the fdl EA for review by FDA.
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4.1

DATE

May 15, 1996

NAME OF APPLICANT -

TAP Holdings Inc.
+

ADDRESS

--
.

-—

Bannockbum Lake Office Plaza
*-

2355 Waukegan Road ‘

D&tieId, Illinois 60015

DESCRIPTION OF THE PROPOSED ACTION

()~ APFROVAI<

TAP Holdings hlC. is seeking

.

.— --

an approval through this Supplemental New Drug

Apphcation for the manufacture, packaging, and distribution of Lupron Depot’U Month

30 mg, for the palliative treatment of advanced prostrate cancer, pursuant to Section 505(b)

the Food, Dreg, and Cosmetic Act. The drug product is a leuprolide acetate suspension

of

designated for one imunuscular injection. every four months containing 30 mg, of the ~ctive

ingredient, leuprolide acetate (also referred to in the Environmental Assessment as leuprolide).

Thk dosage form consists of leuprolide acetate enveloped in a polymer comprised of polylactic

acid. The drug-polymer rnicrospheres are mixed at the time of use with a sterile diluent and ., ---

the resulting suspension

release into the [issues.

is injected intramuscularly, providing 4 months of sustained leuprolide

.{’
>’

--

-.
—-
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The drug product is adm*red witi the help of an a~tion kit that
.

includes: 1) a single dose glass vial [a cokwless 9 mL silicone-bakedviid of hi@Iy resis~t,

boro-sdicate glass --- glass)] containingthe drugproductwhich is the biodegdable
.

4-month depot comprising sterile, white, and @Zbrless formulated microsphere [designated

TA.P-144-SR (4M 30 mg] containing Ieuprolide aeaate (30 mg), polylactic acid (264.8 mg),

and D-mannitol (51.9 mg); the glass vial has a rubber stopper-.

with an aluminum cap which has a dark blue rover which can be taken off

easily; 2) a 2-mL glass ampule [colorless, highly resistant, boro-silicate glass glass)]

*-

containing the dikent which is clear, colorless,

144-SR(4M) Vehicle] for reconstitution; 3) one

aad slightly viscous liquid [designated TAP-
.— -4

syringe with Needle

for withdrawing the vehicle from the glass ampule and placing it in the vial containing the -

dxug product; and 4) one extra Needle used along with the syringe for intravenous

injection. The administration kit is packaged in a

container.

A five year forecast for the quantity of the drug substance that will be E@ed

to manufacture the drug product Lupron Depot@ -4 Month 30 mg f~m 1997 (********) to

2001 (=-”””””” ) is presented in Appendix C.

The bulk drug, leuproiide acetate, manufactured by “has”
/, ““-

been the subject of a fmt and previously approved new drug application (NDA 19-O1O,

approved April 9, 1985) for Lupron” Injection, list 3626. Subsequently, the following
,

/
NDAs have also been approved:

--

8
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.. Lupron DepoF’7.5 mg, list 3629 (NDA 19-372 in January 1988)

Lupron DepoF’3.75 mg, list 3639 (NDA 20-011 in October 1990)

Lupron DepoP-PED 11.25 mg, h 2270 (NDA 20-263 in ApriI 199*
Y

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 reques~ for approval of an NDA (#20-708) for Lupron Depot” 3 Month
.-

11.25 mg has been submitted on March 6, 1996, and is under review by FDA.

The format of the EA for Lupron Depot@4 Month 30 mg, is arranged as “

required in 21 CFR 25.3 la “Environmental Assessment for Reposed Approvals of FDA-
-— -

re-gulated Products”, and “Guidance for the Industry for the submission of an Environmental

Assessment in Human Drug Applications and Supplements” provided in the guidance

document horn Center for Drug Evaluations Research (CDER) of FDA (1995). Using the

formula recommended in this FDA, CDER -guidance document, the Expected Introduction

Concenua[ion (EIC) was estimated [Obe ************************ (***) which is several

orders of magnirude below the one (1) pan per billion (1 ppb) limit set in the guidance-

document. Because Ieuprolide acetate, being a peptide is readily biodegradable to COZ, and

the EIC k 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 i[ems discussed in this EA have been organized as Appendices A to C.

Leuprolide acetate is a long-acting GnRH analog. h k { nonapeptide .

synthesized sequentially in solution using the classical method of blocking, coupling, zt?id

9
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.

dcblocl&g of the ~oacids. AU the ~mckk are km-rotatory (L-) except for the
.

leucine in the sixth position which is

leuprolide acetate results in an initial
‘I

dextro-rotato~ (D-) (Appendix C). Administration of

stimulation followed by a prolonged suppression of

pituitary gonadotropin. Repeated dosing reds in deaeaed secretion of gonadal steroids.

Consequently, tis&s and functions that depend on gonadal steroids for their maintenance -

become quiescent. This effect is reversible through discontinuation of drug therapy.

Administration of leuprolide acetate has resulted in inhibition of the growth of certain

hormone dependent tumors (prostatic tumors in Noble and Dunning male rats and DMBA-

induced mammary tumors in female rats) as weIl as atrophy of reproductive organs.
.—

In humans, adminismtion of leuprolide acetate results in an initial increase in

circulating levels of luteinizing hormone (LH) and follicle stimulating hormone (FSH),

leading to a uansient increase in levels of the gomdal steroids (testosterone and

dihydrotestosterone in males, and estrone and estradiol in pre-menopausal females).

However, continuous administration of leuprolide acetate results in decreased leveis of LH

and FSH. In males, testosterone k reduced to castrate leveis. 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).
./.”

huprolide acetate is no} active when given orally. However, the

intramuscular injection of the biodegradable Lupron Depo@ formulation. provides 4 months

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

-.
—.
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Environmental Assessment ~ared in this document is hpron Depot% Month, 30 trig, “

which will be used for the palliative treatment of advarud prostrate cancer.

4.3 PRODU~O N LOCA TIONS AND THEIR ENVIRONMENTAL. =TT’INGS
2

The buk drug, kuprolide aeetatk, is manufactured by and

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

1985). wdl 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 fd dosage form. Both the drug product (rnicrospheres) and
.— -

diluent are manufactured by from where they are

packagul in the ptiary containers and shipped to. for labeling -

and final packaging. The sites of manufacture of bulk drug and the drug product and the

diluents, as well as the packaging (Figure 4-1) are Iist&i below along with their addresses.

The dxug is distributed within the United States by TAP Pharmaceuticals Inc., Bannockbum

We Office Plaza, 2355, Waukegan Road, Deetileld, 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
.,, - -

Svnthesis and Prod uction of Bull DnJs Substance

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

,
Production of the bulk drug substance, leuprolide acetate is conducte@ at the following

locations:
-.

—.
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A’ITACEMENTS

15-1
M-2

x

M-3

15-4

15-5

15-6

15-7

15+

Environmental Laws and Regulations of Japan
Statement of General Environmental Compliance for -

—.
.

CeWicate of Environmental Compliance for the Manufacture of
Bulk Drug, Leuprolide Acetate, at

.-

Certifkate of Environ&ental Compliance from Plant General
Manager of !or the Manufacture of Bulk Dmg “
Leuprolide Acetate
Cextticate Environmental Compliance for the Manufacture of Drug
Product and Vehkle (Lupron Depo@’-3 MonthwlL25 mg), at—

- Prom the
Managers of Environmental PoIhxtion Control, Water Quality
Control and Industrial Waste Guidance Departments, -
Government, Japan
Certificate of Environmental Compliance from Plant General
Manager of Plant for the Manufacture of Drug Product, ,
Vehicle (Lupron Depot@ -3 Month, 11.25 mg)

—

Certificate of Environmental Compliance from the Mayor of—..
‘“ for the Manufacture of Drug Product and Vehicle

(Lupron Depo@ -3 Month, 11.25 mg)
Certificate of Environmental Compliance from the Director of—

and

..-

.,,’ “ ‘“ -

,{‘
,

--

-.
--
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--

.

4.3.2

4.3.3

4.3.4

M&mfactuxeof the Final Do.
sage Form (Drue prOdUCt and Dihlent)

1. ‘“
,-

2.

.—
~ackazin~ of the Fma.1Dom_m Form (Dxuc Product and Diluent)

1.

-

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

The southern part of

bordered by the Seto Inland National Park, and the northern side is adjacent

1-

is

to a commercial

and residential area. The plant

climate of City is characterized

has a total area of about 0.37 squ~ miles. The -
..-

./’

by warm summers (71 to 95‘F) and cold to moderate

winters (28 to 55 ‘F). The average annual raikfali is 67 inches. Most industries and
f’

nxidences in City obtain potable water from the City of municipal water--

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

-.
—.
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the : City fim north to south and flows down into

uses municipal water only. Wastewater is sewered to an

Am.? —. _

Seto Inland Sea. The, Plant “

on sitewater treatment ficility.

4.3.>

z

The method of mamkture of the drug product,LupronDepc@, 4 month,

30 mg ~AP-144-SR(4M) Injection 30 mg] is described in the Appendix C. The plant

of the . is tie site of drug product,

and is located in the northwestern part of City. It is situated

leuprcdide manufacture
. .

approximately 650 yards

from the Yodo river and is more than 0.07 square miles in ma 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 winters (36 to 50°F). The average &–M is 52 inches.

Most industries and residences in

municipal water supply. The source

City obtain potable water fkom the City of

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 is

described in Appendix C. Most industries and residences in obtain potable
.,,’ ““w-ater from the - municipal water supply. The source of municipal water

supply is the Sagami River flowing from .IAe Sagami. The Plant uses municipaI.,’

water only. Wastewater is sewered to’an onsite water treatment facility.
--

-.
—.
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4.3.7 : .
.-

‘I%esynthesis of bulk drug (Appendix C) and the packaging of final dosage

form (drug product and vehicle) is conducted‘at -.

The pro~fies of the ; axe4ocated within I&e County, Illinois. The

North Chicago ptqerty ties 600 to 1000 feet west of L&e Michigan at an elevation of ten

to ffieen feet above the average 580 foot mean sea level elevation of the lake. There are no
.-

other signi.fkmt geographic features, such as mountains, lakes (aside from Iake Michigan)

or rivers in proximity to the manufacturing site. The area is topographically flat and slopes

very gently to the east, toward Lake Michigan. Drainage is dominantly to the east-southeast,

.— -
again toward the lake. The climate of nonlmastem Illinois is characterized by warm

summers (74 to 94 ‘F) and cold winters (20 to 32 ‘F). The average annual rainfaJ.I is 32

inches; wind directions are highly variable,

Most industries and residences near the facility are

served by the City of North Chicago municipal water supply. The source of the municipal

water supply is Lake Michigan. The facility cun-ently uses municipaI

water. Wastewater is sewered to the treatment facility of the North Shorn Sanitary District

Iand use (zoning) near the Notth Chicago facility is pxirnarily residential and industrial. The

portion of L&e County in which it is located is pm of the Chicago me~li~ ~. “

..-
The physiographic features and near surface deposiu of nofi~em ~ois “ -

are the result of the late Pleistocene Wisconsonian 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 glacial till of

-.
—.
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the Lake Bodx Morahic System. From50 to 200 f- of P1*e glacial sediments - “

unconformably overlie Silurian dolomite in this area. The Paleozoic stratigraphic section in

this ama from top to bottom includes Silurian doloti% OrdOvicianshale, dolomite~and

sandston~, and Cambrian sandstone. The Paleozoic section unconformably overlies
.

Precambrian crystalline rocks. Three dominant aquifer systems, the Basal Bedrock, Midwest “

Bedrock, and Upper Bedrock, underlie northeastern Illinois. Principal water producing zones
.-

include sandstone of the Eau Ciaire and Mount Simon Formations for the BasaI Bedrock

system, the Ironton-Galesville and Glenwood-St. Peter (AIcell aquifer) sandstones for the

Midwest Bedrock System, and the Sihuia.n Dolomite a@fer for the Upper Bedrock system.

Locally, Pleistocene deposits may yield large quantities of water (greater’= 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 LOCATI ONS OF USE

The Lupron Depo&4 Month 30 mg, will be administered under the

direc~ion of physicians to patients afflicted with advanced prostrate cancer. The locations of

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

4.5 DISPOSAL SITES

The disposal of the components of the administration kit after administering it

10 the patient will

nedles, syringes,

a certified landfii.

be consistent with

vials and ampules

. ..-
disposal practices of hospitals and cli.nics. Generrd.ly, ‘ -

are treatedand disposed of as special hospital wastes in
,4’

/
.

-.
—.
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.

Imtprolide acetate is metabolized extensively in the human body. The.,

excipients used in the drug product, as weIl as the components of the diluent are easily

biodegradable. Negligible quantities of the drug substance and its metabolizes or exc~ients

are excre~d by patients which will enter municipal treatment systems through domestic

sewage.

—
.

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 (beyond expiration date) will be separated: the

vials whh drug will be treated as special pharmaceutical waste and sent to an incinerator. AI]

.— --
other components are sent to a landfdl. 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 loca~ion of data about the chemical in scientific literature and KOallow for

identification of closely related compounds. The information is taken from the Chemistry and

Manufacturing Controls Section of this supplemental application.

5.1 ~OMFNCLATw,
..

5.1.1 d ~ame (1Jni[ed States AdQp~edN~e . USAN]

Leuprolide Acetate ,,’

16

.
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2

i-euprolide Aoetate Bulk Drug

Lupron Depot@- 4 Month 30 mg
(Dreg Product) and Diiuent

v
Assembiy and Packaging Of Administration Kit

v

TAP Pharmace@=ls Inc
Daerfield, IL USA I

v
Distribution Of Administration

-—

.

F@ure 4-1
sites Relevant to the h4an~ac~e, - - ,

Packaging, and Distribution of Lupron DeDot@ -

4 Month 30 rng - ‘_ -.
I

—

1
.

●-

.,. - .-“
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5.1.2 ~~

5.1.3
2

5.1.4

5.1.5

5.1.6

5.1.7

pmd or Pnmrietm Name

Lupron Depot@-4Month 30 mg

Chemical Abstracts Name

5-oxo-L-pmIyI-Lhistidyl-L-~@hyl-L~l-L-@syl-Dl~l-

L-Ieueyl-L-arginyl-N4yl-L-pmH&

CAS Regist rv Number

74381 -53-6

L.aboratolv Codes

Abbott-4381 8/Takeda-TAP-144

lblolecul ar Formula and Weig&

Formula - C3~HuN1601z.CH~COOH; Weight -1269.47

Structural (G~Dhicj FO rmula
.

7
oHo H OH OHo HoHo,4 , ,, ,

& E- A-c+ C. N-CH-C-N-CH. c- N-cH-~-A.cW~ -”k-cH---

CH,
H CF$

‘1

c% iH, Cn

0“

++:
~ N-H OH CH,-CH CH,-CH

N* :1 ~H
> c%

&

HO

0

OH

N-CH-~-N -C-~- CHzCH, . .+ CH,COOH

&-H
L=NH
Nl+t

—
.

. .

--

5.1.8 Dissociation Constant and Km .,,’ ““-

Three ionization sites are present: imidazolyl nitrogen of histidine, pm 6.0;
/’

the phenofic hydroxyl of tyrosine pfi 10.0; and the guanidine nitrogen of @nine pKa 13.0;

--
log Km is 0.52 to 0.98

-.
-.
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White Powder

5.2 /4DDITIVES —
z

me excipients of the drug prochct and the vehicle are Iisted in Appendix C.

Most of the components are readily biodegra&ble.

5.3 IMPti
,-

Approximately impunities i.e., %); unknown

‘%); .%); and - ‘

%) have been identifkd (Adjei and Hsu, 1993; Appendix B) and total--
.—

amount of the five impurities combined did not exceed % and, therefore, further elabomtion

of these impurities have not been made in the EA, as per CDER, FDA (1995) guidance

document.

--

6. INTRODUCTION OF SUBSTANC~ 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 _

manufacmtig facilities of

cities in Japan are governed by the Environmental Iaws and Regulations of Japan

(Attachment 15-1). The manufactutig of bulk drug and the packaging operations for the “-

d~g product at ./’” ““
are governed by Envirmunenti Laws

and Re=wlations promulgated under the ~ation~ Environment Pol.icy Act ~A).
.{’

/“

--

-.
—-
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6.1 ~~ $yntiesls ~d Ptvd
.

Uctiono‘f Bulk DruE Substance at
. . .

..

6.1.1 Substances Ex&ted to be Ernltted
.-

.—
2

At?nosphaic Ehissions ~

----
.

TM! facility at “ is equipped with Air Pollution Controls.

The drug substance will be manufactured in a closed system. Partietdate emissions will be

negligible as the synthesis of leuprolide acetate involves the use of a vtiety of solvents

(Appendix C). An examina tion of the details of synthesis (Appendix C) shows that the most

likely volatiles emitted will be acetone, acetic acid and alcohol. The only potential expostue

.—
to the air could be dutig the dispensing of the bulk drug for export to Japan, which is also

conducted carefidly in specially packed containers which are housed in drums.

*-

--

Aqueous WzmS

Losses during formulation as aqueous waste are insignificant since the total

quami~y of the drug substance pro&Icd for th.is irldiation WU & ** ** (III*=****). ~Y

small amounts in the aqueous water are deactivated and then sewered. If any si=tikant

amount of dxug substance is left in the process tanks, it will be contained and disposed of as

a special pharmaceutical waste. hy final synthesis waste such as intermediates during the

synthesis process will alSObe disposed of as a speciaI phannaceutid waste. Wastewater -

from equipment and room cleaning is directed to the

Wastewater Treatment Plant.
,’

./,” -
chemical sewer which goes to the

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

-.
—-
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. .

frum thereto GLWX WastewaterTn=tment Pht of fie NSSD. me otier waste SmaXIM
.

(eg.,

used

solvents) some cotttainingwater are U mve~; 2) recyclti, 3) incinerated; or 4)

as a boiler fiel. —
7

sol@ whrtes *

Solid wastes from manufacturing of bulk drug as leuprolide acetate are

expected to be minimal since the peak yearly production of the drug substance for this

indication is *****. Packaging rejects, air filter cartridges, and pmective clothing worn by

employees will be collected in drums and disposed of off-site. These sciid 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 special pharmaceutical

waste, and incinerated using the contractors listed in Table 6-1.

6.1.2 Controls Exercised on Residuals and Em issions

Air emissions are controlled as required by the Opaating Permit of the Illinois

Environmental

for inspection.

of at permitted

Protection Agency (EPA). Record of emissions are maintained and available

AU air emissions are within the permitted limits. Soiid wastes are disposed

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 Comuliance of Prot)osed Action with Audicable Emission Requirements

Since paniculate and VOC emissions are insigtdfk.ant ~ois EPA (IEPA)
/’

Defini~ion: less than 0.1 Ib./hr. and 0.’4 tons per year], at - _- facility,

manufacrurin~ of less than *“-- of bulk drug wilJ be in complkmce with IEPA requirements.
-.

-.
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.,

-,
Only tank residuals and ffl Jine residuals will be sewercd. In the event some

--
.

amount of drug substance is leil in the process

disposed of as a special pharmaceutical waste.
1!

tanks for disposal, it will be chummed up and

Particulate emissions from the ~substance

manufacturing facility at is regulated under a permit issued by the

Illinois Environmental Protection Agency. Wastewatcr fkom manuf~ri.ng must meet the
. .

Geneml Pretreatment Standards in 40 CFR Part 403 and the Ellluent 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 Iandffled by Waste Management of Wisconsin under Pexmit No. 3062 fium the State of

Wisconsin, Department of Natural Resources.

A Certifhte 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 ProDosed Action on Comdiance with Curmmt Emission .

Re@.rement~

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 fmmework of activities for which current emission requirements are

applicable. No additiond facilities ~,required to facilitate the manufamm of bulk drug

. .

.-

..

. ..-
./,”

for
/

this indication.
--

-.
—.
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.

6.2 ~ckzwirw of the Final Dosae
.

e Form at

—..

Unused a~ “onkits, or those ldts past expiration dates will kretumed
z

to . where-the chug product and the diluent, qninges and

needles will be sorted out. Vii 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-l). All other componentsof the kit are shredded in garbage hopper and treated as

non-hazardous solid waste and go to the Iandfii managed by WasteManagement

Wisconsin.
.—

6.3 Svnthesis of Bulk DrTw. Lam mlide Acetate at

-

A certificate of compliance of” with local and national

envtionmenud regulations for the synthesis of bulk drug, Ieuprolide acetate by the Director of

Table 61

Waste Disposal Contractors and Their USEPA Registration Numbers* -

Contractor USEPA ID# EuXliQn
UTD98152177 Incineration

ARD981057878 Fuels

●

‘

/ 3062 Solid Wastes

/“ “ ““-

-.
—.
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Enviro~ental Protection Division, Environmental Protection artd PubIic HealtlIDepartment,
.

Yamaguchi Perfectural Government, Japan is provided in the Attachment 15-3. AS_

by the FDA, CDER (1995), EA guidelines for those manufacturing sites located omsi& the
z

United States, a-letter from the Geneml Man@er of Plant cert@ing that the

facility is in compliance with all local and National regulations is provided in Attachment

15-4.

.

● ✍

6.4 Manufacture of Drug prOdUCt and Diluent at

*

A certifkate of compliance of . Plant with 1- and national
. . .— ~

environmental ree@ations for the manufacture of Latpron Depot@ @rug Product 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 ~idelines for those manufactwing sites

located outside the United States, a letter from the General Manager of - Plant

certifying that the facility is in compliance with ti local and NationaI regulations is provided
—

in Attachment 15-6.

6.5 Manufacture of Ih,w pro duct and Diluent at

..-

A certificate of compliance of with local and national

envi.romenti regulations for the manufacture of Lupron Dep@’ (Drug product and Diluent)

by the Mayor of Fujisawa City is pro~ided in Attachment 15-7. As ~uti by the FDA,

CDER (1995), EA guidelines for those manufacturing sites located outside the Unittxj States,

-.
—.
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a letter from the General Manager of - Piantcer@ing thatthetitytiti

. .

—
.

compliance with all local and National regulations is provided in Attachment 15-8.

6.6 ~-
.

At the facilily, chemicals used in manufacture of the

drug substance, lcfiprdide acetate, are regulated by the Occupational Safety and Health

Administration. Employees are trained in the proper operation of quipment in order to

minimize potentiaI safety, health and environmental risk. Extensive safety training is

mandated, and Mated Safety Data Sheets (Appendix A) are available to persomel for”

chemicals handled in the manufacturing area. Employee training is conducted on the

——
chemical hazards associated with manufkturing.

Specified personal protective quipment (e.g., gloves, safety shoes, eye

protection, respirators, etc.) and engineering controls desi.-ed for the quipment (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 W employees working in

leuprolide acetate manufacturing facility are trained to follow these procedum$.

The safe transport of all drug-related materials is ensured by following

protocols which include formal quaiifbtion 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 SUBSTNC= ENTERING THE mo~
.{’

Human drugs fmd their ‘way into the environmental comp~ments (eg.

<“ ‘“”

soil ,
.

air, water) through manufacture, use, disposal and accidental spills. The two major sources

-.
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of environmental e~sure of the drug ~: 1) the patients who use the drug product; the
.

drug product and/or its metabolizesare discharged into the domestic sewer through excreta of

the patients; and 2) release of the drug or its precursors or by-products t@ugh wastewater

from the=manufa@uring plants. In either case the mutdcipd sewage in the wastewater

treatment plant c6u1d be the main recipient of these contaminant sources. The concentrations

and releases in the subsections below are estimated without taking into consideration any
.-

degmdation of the drug or its products at the manufactming plants or during transport in the

municipal sewage to the wastewater treatment plant (’WT’P),and, therefore, are worst ase

scenarios.

6.7.1 Human Elimination
.—

The drug product, Lupron Depo@ -4 Month 30 rng, is administered as

intramuscular injection. Over a 4-month period sustained release of leuprdide acetate, the

active ingredient, is facilitated. AS it is released and metabolized within the human body, the

drug product is

provided below

using this drug.

biodegmded. Information available on the metabolism in the human body is

to understand the products that are eliminated (or excreted) from patients

Leuprolide acetate (TAP-144) has mostly natuml.ly occuning amino acids

comprising in its structure (5-Ox&L-proly1-L-tistidy l-L-~tophy]-L-se~l-L-ty~sy1.D- ‘“

leucyl-L-argi.ny l-N-ethy]-L-pm~mide) with the exception of D-leucine. ~~o acids that “’ -
. ..-

are natural] y occurring can be metabolized by microbes to COZ. Naeshi.ro et al (1990) used
/’

carbon- 14

Ieuprol.ide

labeled leuprolide to study its metabolism in rats and dogs. Biotransformation of
--

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 pqtidm ~

.

urine or bile and/or fitrther catabolism of component amino acids. The metabolic pathways

of leuprolide are summarized in Figure 6-1. Leuprolide is metaboked in rats and-dogs
2

through hydrolysis to form the M-I pentapeptide (T@l-b-Leu-Arg-N-ethyl-prolittamide)

and the M-III tri@ptide (Tyr-D-Lcu-Lcu-OH). Further hydrolysis of M-I leads to the M-II -

tripeptide (’Tyr-D-Leu-Leu-O?I),while M-III is hydrolyzed to M-IV dipeptide (5-oxo-Pro-

His-OH). Some of the metabolizesare flnther catabolized as evidenced by the loss of label

*-

in the expired air and/or the apparent incorporation of carbon-14 into methanol-insoluble

components in tissues. Naeshiro et al (1990) also demonstrated that most natural amino acids
.— -

could metabolize to *’COz, unless they are unnatural amino acids, such as D4eucine present

in leuprolide acetate. For example, when leuprolide was labeled with carbon-14 in the oxo-

prol.ine moiety, about half the label

having been completely catabolized

was eliminated in the expired air, presumably after
.

to 14C02. MM.@ 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-1~ in the

oxo-proline moiety metabolized and approximately 47% was eliminated in the expired air

(l’Coj). and 49% of 14Cwas excreted in urine (49 %), only 1% was recovered in feces

during a four day study period. In uxi.ne, the unchanged leuprolide accounted for 12% of the

I’C-dose, while ILI-111,a tripeptide from the amino side of the molecule (5-oxo-~-His-T~-
.,” ‘“

OH) represented 10% and M-IV, a dipeptide (5-oxo-Pro-His-OH) accounted for 17 % of the
/

dose. The metabolizes of leuprolide do not contribute to the phaxmac~lo~d activity of the

compound nor the metabolism of leuprolide shown to be of any toxicological concern.

-.
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In patients given three 1 month depot injections of 3.75 mg/dose at 4 week

intervals, the U- recoveries of leuprolide and its M-I metabolizeaveraged

0.4%, mpectively, within 24 hours after the first dose and increased to 2.9%
z

1.2% and

and+.5 %

after 27 days. Based on these results it can be-concluded that kuprolide is metabolized

extensively in the human body, possibly leading to ultimate degradation to I’C@, which may “

be released in the expired air. Since COa is a natural component of air, this expired air has
*-

no environmental irnpaet. The components of the drug product such as poylaetic acid and D-

manitol are readily biodegradable to COZand HZO(Literature Review on the Polymers”of

bctic and GlycoIic Acid, Reference 5, Appendix B).
.— -

For the estimations of Expected Introduction Concentration @IC) fkom use, it

is assumed that all the drug forecasted for production in the United States (Appendix C),

which is approximately *************** in the ffi year of production, will be ingested

and eliminated by the U.S. population. This worst ease estimate also assumes that there will

be no metabolism of leuprol.ide acetate in the human

degradation in the domestic sewage receiving human

body and that there will be no

excreta containing the drug product.

Typical minimum and maximum flow rates for wastewater treatment systems

are set by Fuieral and State agencies to mnge from 280 to 1,500 L/person/day (Metealf &

Eddy, Inc., 1979). The 1990 Census gives the population of the United States m
---

. .
..$”

250,378,000. lle worst case concentmtion of the drug expected to be found in WTP is

estimated from the dilution of the total drug produced in the year of maximum production
,,

/
(********) in the total wastewater produced in the United States. .

—.
-.

28

.-.



--

The ExpecWi Introduction Concentration (EiC) Iiom use at the WTP ~ & “

estimated from the foIlowing equation

~c . Total hg produced (j!! year prodktion) - -x
Total waste water in the United States

ToM leuprolide acetate produced @ak year (1998) production ~~e] = ***** ********

(**)
= or ***** x 109pg

Total wastewater produced in the United States per year

Liters of waste water per person = 280 IJday

Population of the United States = 250 million
-—

Days in a year = 365 days

= 280x 250 million x 365 = Liters of total waste water per year

.

● ✍

--

Therefore the EIC for Ieuprcdide acetate at the WTP will be:

**** x l(y or ***** *****= **** **** (***)=
280 x 250 x Id x 365 *** ******** (***)

An equivalent method for calculating the concentration of chug that wo~ld be

expecmd at the WI”P is given in Jnterirn Guidance to the PharmaceutiM Indust nf for

Environmental Assessment Comdiance Re@rements for the FDA (PMA, 1991) which

estimates the EIC in ppm as follows: ..-

/“
/

--

-.
—.
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A = pounddyear production

B = year/365 &yS
2

C = day-person/280 L (74 gallons) ‘

D= 1/250 million persons

E = gallons/8.34 pounds

-.
,

-—

● ✍

F = one million (x Id = ppb) ~

Leuprolide acetate at W1’T in ppb = ****** *** (***** Kg) (A) x 1/365 (B) x 1/74 (Q x

1/(250 x 106) (D) x 1/8.34 (E) x 106 (F) = ‘**** *** or ***** ***.
.

.— -s

A method for calculating the expected introduction concentration (EIC) of the

drug at the WTP is given in “Guidance for Industn for the Submission of an Envi.mun entd -

Assessment in Human Drw Armlications and SUODlemen ts” 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 @pm) = (A) (B) (C) (D)

A= Kg@ar production

B = l/Liters per day entering WIT

c = year/365 &JfS

D= 10b mg/Kg (conversion factor)

EIC of leuprotide acetate at ~ in ppm = ***** (A) x 1/1.115 x 1o11(B) x
1/365 (C) X 106 (D) = *w*=*y~* *** or **m-m ***.

-.
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The worst case EIC estimation for leuprolide in WIT calculated three differentways xanges

from ***** to ***** ***. This is several orders below the 1 ppb cutoff limit suggesttxl in

the FDA CDER (1995) EA guidelines. - —

6.7.2 ‘ ed Introduction Concentration fiwm Dxmo@. .

Synthesis of the drug substance and packaging of drug product is conducted at

1 Manufacture of the drug product is conducted in-.
● ✍

No air emissions are expected during synthesis or packaging at

The drug product is administered under the directions of a physician. Therefore,

it will not be entering the environment ‘hugh patient use. Less than % of the kit
.— ~

ingredients (other than the drug product) may be disposed of in the landfill as 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 ~0-~ -

See Sections 4.1 and 7

9 USE OF RESOURCES AND ENERGY
,’

See Sections 4.1 and 7. ‘

.,.’ ““
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MXT’IGATIONMEASURES

See Sections 4.1 and 7.

ALTERNATIVESTO TEE PROPOSED ACTION —

See Sections 4.1 and 7 ‘

Pl&PARER

.

.

. .
Ranga Velagaleti, Ph.D
Director
Pharmaceutical Manufacturing Support & Environmental Compliance Division
Analytical Biochemistry IAmatories, 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).

Si&~ature
.

Date 5-/ 7 -y f
/ u

Title: Director. Pharmaceutical Manufacturimz SuoDOrt & Environmental Comdiance

Division

.-

.,, ” ““

,/
/’
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n “ CERTIFICATION
.

The undersigned oficid certifks W the information presented herein and

provided to Ranga VelagaI~ by TAP Holtigs Inc. (applicant) is true, ~, and
*

complete to the best of our knowledge. -

The underilgned official certifies that the EA summary document and Appendices A ‘-
.. .

and B contain non-cotildential information and acknowledges that the non-cotixdential
.-

infoxmation will be made available to the public in accordance with 40 CFR part 1506.6.

Appendix C includes cotildential and proprietary information and is not for public ●

disclosure.
.— --

Title:

14

1.

2.

Remdato~ Products Manaper
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ATTACHMENTS

15-1

15-2

15-3

Environmental hws and Regulations of Japan

Statement of General Environmental Compliance for

./” - ““

-.

Cetilcate of Em@nmental Compliance for the Manufacture of Bulk

Drug, huprolide Acetate, at
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15-4
z

15-5

15-6

15-7

15-8

—

Division, Envimmmentd Protection and Public Health Department,
.

YamagucbiPerfectural Government, Japan

Certiilcate of Environmental Compliance from Plant GeneraI Manager

of Plant fm tie Manufacture of BuIk Drug Uuprolide Acetate

Certificate Environmental Compliance for the Manufacture of Drug

Product and Vehicle (Lupron DepoP -3 Month, 11.25 mg), at
.-

Envimunemal Pollution Control,

Waste GuidanceDepamnents,

. From the Managers of

Water Quality Control and Industrial

city Government, Japan
.—

Certifkate of Environmental Compliance from Plant GeneraI Manager
—-

Of Plant for the Manufacture of Drug Roduct, and Vehicle

(Lupron Depc@ -3 Month, 11.25 mg)

Certifkate of Environmental Compliance from the Mayor of

City for the Manufacture of Drug Product and Vehicle (Lupron Depo@’

-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

.-

.,4” - .“ -

./’
,’

--

-.
—.

nAn



JAtAN
. .

nintC)WCTION

,-

-.

.

n41



---

. .
.

mtoa

.
.



.

*-

-

. ..

nA?



--

*-

./” ““”

ndfl



-—-

● ✎

m. .

nA-

-.



--

.

*-

--

.,,” - ..-

17AC



--

b

.
.

.

.-

.-

../,” .-

--

-.

. .. .



.’ DWECT08Y OF AGENCES

. .

ads
—

.

● ✍

-.



“ .,

slqalo-----@-

-.

.



.

I

,1‘\

,,

1
;

8
1;!!t



---

.

..

*-

APPENDIX A

Material Safety Data Sheets

.,’
,

.—

-.

—

./..” .“ -

-.

nco



--

aaaaaaaaaaaa
a

aaaaaaaaa a
a a
a ASBOTT a
aaaaaaaaaaaa

lSSIJE’DATE:08/19/94

—...
.

MATERIAL SAP’ETY DATA SHEET

AmoTT -MTORXES
Cm?XKAL & AGRICULTURAL PRODUCTSDIVISION

.

llORTE CEICAGOt lLLINOIS 60064
~RCENCY TELEPHONE 1-708-937-6100
CEEKTREC 1-000-424-9300

TSCA STATUS:Exe8tpt APPROVAL:

..

.

- PRODUCT NAME: ZOUpCOlidO A=otcto

CHEXICAL NAKE : 6-O-LOUei80-9-(B-.Cbrl-&-pr0lim~midO)-l9-
d.qlyciaamidolucaiaisiaq bocmoao-reloasiaq factor soaoaeo~ato: C61S#DSlCO14

MT CLASSIFICATION: sag s.q~l.t.d .—

HAZARDOUSINGREDIENTS/SDENTITy 1NFORI4ATION

OSRA ACGIH ABBOTT
NAHE (CAS NO.) PEL TLV LIMIT

Louprolido Ac8tato9(74381-S3-C) RL 8L 88

●Onazardous pot Osma critocie

. . - Iat@ZnSl auidoliao 0.01 9e9/a3 [S=hr

TWA ) . Xll th~ ●T.nS that tb. ●Xpo-a;a li~it

cannot b. damoAstr8t9d by ●ir ●oaitoriaq.

b~oloqseal moo:corinq co ●csoaa ●xposuto

(ap.clf~c proqram doaigmod aoe

●d8Aaistorod throuqb Corporato XBP1OYOO

Appearance:

Volubility:

b. used.

PliYSICAL PROPERTIES

Whlta, floeeulanc powdor

COBP1OCO1Y solublo in vmcar

LIsT/coDE:s17sesso8.3t26/414so,
41ss4,41s59 .-

Boiling Point: WA Melting Point: IIZb
pH : 8/A vaPO~ pressure: WA
Vapor Density: HIA ,/’ Density: ujh
viscOsity:B/A

)

--

FIRE AND EXPLOSION DATA

Flash Point: B/A

●

-.

%.

.

.,,” ‘“
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PRODUCT NAME:Leuprolide Acetate

FIRE Arm EXPLOSION

Extinguishing Media: us. •ppr.pti~t. •odi~

Specia~ Fire Fighting Procedures: -u.~;
eomtaiaad br-thiag ●ppacatam

PACE: 2

.. .“ — .

DATA ( cent)

Unusual Fire-and Explosion Bazards: 8/D

-. REACTIVITY..

Incompatibility: .Mypoehlorico soluciono

Eazardous Decomposition or By-products: 8/S

Conditions to Avoid: WD

EEALTII EAZARD DATA

Routes of Entry: Inhalation - YES

Oral Toxicity: WB. Oral ●daiaiotrst~oa has

rosponsas in ●ca ●t ● doso of 10 aq

Dermd Toxicity: S/D. LDSO > 100 aq/kg (se)

.-

,

.— ~

Skin - Yes Ingestion - yes

prodaead pbcrsoeoloqSe

$8 rata ●md mieo. Skis

●PPl$Catioa h~s produ=od Phar=bcoloqi=al r.oPonoos ia hu04S0 cod ●aimlo.

Inhalation Toxicity: 1/S. Incranaoal ●p~licstion baa ptmduead
pharaaeoloqac rospoosoo in ●aa sad waaoo ●t dooao af SO scq or ~oro

COrrCtSIWfIeSS: S/D

Dermal Irritation: Sn

Ocular Irritation: D/tI

Dermal Sensitization: SID

Special Target organ Effects: X8 clznlcal US., ●ubcutaaaous daooo oc
.

1 ●q/day ●ct SS potsat, but rov-rt~b~-, Inbibttors of Onalt ●acrotson b~ cbo pituitary
rosultioq S8 inbibitioo ●f owor$ao ●nd toocaeu]or functioa.

. ..-.
.,’”

In coutroot, dosos ●s
low ● s 0.34 mc9 or mors ●tsauJsto qonadotropln rtloao~. In rabbits, oubcusanooum
dossgos ●n low as 0.1 aeq/kq/day producod ●abryoiothallty while dosaqoa of 10

●eg/kq/day producod fotsl rosorptions III rats. Ratorialc si8ilar Co Iouprolido hawo

tha gocontial to ●xort ● cootracopcsv.~ ●t!oct sa pcoqaant waaoa if ●dmiaistorod S-S

days ● fter tho LO surqo. ,

Carcinogenicity: NTP - NL
--

IARC - NL OSIIA - NL ‘ACGIH - NL

-.
—.
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PAGE: 3

PRODUCT NAXE:Leuprolide Acetate-.
.

HEALTH HAZMD DATA (cent)

Carcinogenicity (cent): ●asiq8 ~it8it8?y byposplasia ●nd tU80Z8-VO?0 f=ad ia

earciaa9eaieisy seadieo im rata ~0.6-4 ●9Hkq/dayl- b swkdv is m$eo ●t dos~?.~ UP to

60 sglkglday was B.gativb ●d ●ocomparablo+ottoet has beoa f-sad ia ma ●t doaos up

to 20 qld~y

Signs and Symptoms of l?xposure: S/D. :a eliaieal us., Cba iaitial

rmsponao co leuprolido ●eoc&co is ●a s~ereaaa ia M. ?8N ●ad ●ah ●ad t@8aJo ●OX

hormones (c.s. tos=ostorono ●ad ●scro90as). Coatiaaod uso loads to rodoetioas la

thsso horsoaos co castrsta or pose.soaopaooal iovala..
Otbor ●d=oroo roaetaoas

iacluds boc Zlashoo. .doma, ox UPOOC, dizsiaoso, boadecbo, bo~a paia. Voaknoos.
.

lie~ical Conditions Aggravated by Exposure: 8/D. s~t~.~uggast .

prooristinq pi~uitary, orariaa ● r tostioalar drsfaaetioa. aotaststae wortobral

loaioas sad/or Uriaacy Croet obssxu=zioa

Emergency and First Aid Procedures: no~ov. trmm ●eareo ●f_o~osur*.

:f ●kza or ●YO eoacset ●ccurs flaoh with eopios8 ●msaats of vscor. :f irrttatioa
porsiozo or sigas of Coxleitr occus, sook ●odieal ● ttootioa. so knows ●atxdoto.

?rovida ●ymptomatic~oapportivo earo, moaixoczag bormoae/oexual tuaetioa. &o aoeoosary

SPECIAL PROTECTION INFORMATION

Ventilation: U-O iasido bOOd ● c glOvObOx

Respirator: auppliod ●ir rospirotor

Gloves: wmar I pair; Lacox iasido.

thlecos outaad.

Eye Protection: run !~c. rospirasor

Other Protection: wear !ullbody tyvok eovorisgs wxtb hood ●nd sboc

covmra

SPECIAL HANDLING AND STOIWGE
.

.

● ✍

--

Special Precautions: wash thoroughly ● ttor handlinq chic eo8pound.

xoop latex qlovoa on until ● ll ~otontlallr concamanstod porooaol prococtivo ●quipotnc ./’” - ““-
is ramov9d

Spill or Release Procedures: woe m~torl~l b-for. c~oanup to provonc

dust qonaratioa. UtiliXO soncllatloa~tnd poroonal prococt$VO ●qu$paomt duriaq cIoanup.

Aw014 dust. ?laco ia approprlsta eo~tasn4r lot d$opooal. 70ntilato sad wooh apil]

● rea.
--

Waste Disposal: DIOPOSO of ●atorlal In ●ccordance with ●pplicable

fodor~l, scat., ●nd local raqulatzana
-.

Other Handling: WB —-

---
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PAGB : 4

PRODUCT WME:Leuprolide

Legend

N/A =
N/X3 -

~m
L-
C.

(R;:
{TM) =

.

NOT
I@T
Not

APPLICAEIX
DETERMINED
Listed

Listed -
Ceiling_
Short Term
A registered
A registered

.

trademark
trademark

—

of Abbott Laboratories
of Abbott Laboratories

.-

I?ha imtormataon ● nd rocomaandatieao eontaiaod bormia ● ro based mpom coats boliovod to b. 1

jroliablo. However,’ Abbott L@boratociom does aot quaraatoo their ●ecuraey or eompletoaosg 1
.

IBOX SSALL ASI 0? TKIS XE?OAXASX08 COS8ZXTUTX A WAAXaSZT, WMZTES8 SX?RXSSZD OR XIWLXXD, M I

1?0 TIX qUXTT or TMX 000DS. *MX HZXCMAB?ASXLX?Y 0? ?SS 0000S, Oa Tug rx?szss or Ssz aeons 1

l?Oa A ?AIZICULAa PUA?Oa~. Adjustmoat to ooatorm with ● ctaal eoadit$mms. o~meaqe ●ay b. / ~

Jroquirod. Abboet Laboratories ● amumaa me rmapoasibility for ZOSUICS obtsaaod or for I
lincidoatal or consoquoa~ial damaqos ●risiaq ftom tbo uso of tboso dsta. so froodom from 1

Iiafrinqomoat of ● ay pacoat. Copyrigbc or cradomark i8 co bo iaforrod. 1-

1 I
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REVIEW FOR HFD-580

MICROBIOLOGIST’S REVIEW #1 OF SUPPLEMENT_
OFFICE OF NEW DRUG CHEMISTRY2

MICROBIOLOGY REVIEW STAFF

-.

G

NDA/SuuD1ement Number:

Document Date: 30 May

Date Assimx! for Review:

Amendments and Others:

22 January1997

20-517/SEZ-002

1996 ,

15 July 1996

none
.—

Name and Address of AuDlicant: TAP Pharmaceuticals

2355 Waukegan Rd.
Dtileld Illinois, 60015

Name of Drug: Lupron Depot@-4Month 30 mg (leuprolide acetate for depot suspension)

Siumlement Provides For:

Pharmacolo~ical Cate~orv:

This is an effkacy supplement to change the dosage and
administration from 22.5 mg eve~ 3 months to 30 mg every 4
months.

Synthetic gonadotropin secretion inhibitor

Dosage Form: Vials li.lledwith lyophilized powder (dry fdl process) and packaged with
diluent solution. The suspensin is for intramuscular injection.

Related Documents: NDA 20-517/S-001

Comments: The submission states that the aseptic fill information k unchanged from
supplement 001. Supplement 001 was reviewed and recommended for approval by “
Dr. Brenda Uratani (reviews dated 05/22/96 and 06/13/%).

,/’
,

--

-.
—.

.

*-

--
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● NDA 20-517/SEZO02 Microbiologist’s Review #1

(
.

ConclMio~ and Recomm@atiom: No action is indicated by microbiology on this
. supplement and the submission may be approved for sterility assuranu issues.

I

.-

Cc:
OriginalNDA 20-517/SEZ-o02
HFD 160/Consult File
HFD 580/CSO/L. Pauls
HFD 580/Chemist/
HFD 805/D. Hussong

Drafted by: D. Hussong, 01/22/97
IUD initialed by: P. Cooney

.—
Filename,c:\dbda\sV20-517rl.s02

● ✍

.-
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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 unqer
section 505(b) of the Federal Food, Drug, and Cosmetic Act for Lupron Depo@(leuprolide acetate for
depot suspension) 4-month, 30 mg.

To complete our review of the Clinical section of your submission, we requesr~ following
information:

1.

2.

3.

4.

5.

6.

. .

--

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

An integrated summary of safety that includes all existing safety data for aIl 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.

Revised labeling that reflects the findings of the above effk.acy and safety re-anaiyses and
describes all known cases of “escape” from testosterone suppression during treatment with
the 4-month depot formulation.

If 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 clinicalstudies (M-93-013, M91-583, M91-653, M85-097). ““

,. - .“
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 wdcs of Lupron trcxi~ent). This summary should include any existing data that
direct]y compare the inciddnce of “flare” reactions with and without concomitant
antiandrogen administration. --

A specific description of any foreign experience with the clinical use of the 4-mc)nth Lupron

Depot. -.
—-
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< NDA 20-517/S-002
<. Page 2 ,

We would appreciate your prompt writien respor& so we can continue our evaluation of your
supplemental application.2

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

Sincerely,

a L-WkA+V

,Lisa D. Rarick, M.D.
Director
Division of Reproductive and Urologic Drug ,

Products
Offke 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: ADunsonlFebruary 12, 1997M20517s2ir

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

INFORMATION REQUEST (Ill)

.

. .

-
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,“
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Foodand Drug Administra&n “

RWk@tOMDm
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L

NDA~. 20-517

1

T

TAP HOLDXNGS INC.
2355 Wdcegan Road
Deerfield. IL 60015

4

● ✍

Attention Aruaa Dabholkar, M.D.,, Regulatory Products Manager
.- .

DeerSirlMadem: -— -

We acknowledge receipt of your supptementelapplicationfor the following

supplementNumbecS-OOZ

Date of Supplement my 30s- 1996

Date of Receipt: ~tiy 31, 1996

Unless we find the application not acceptable for fiting, thii applii willbefiledunder Section 505@)(l) of the

Acton JUL 301996 . m eccmhcewith21 CPR 314.10l(a).

All communications concerningthii NDAshould besddreseed ssfoliows

Center for Drug Evaluationend Reseamh
DivMonofMe@boliiend EndocdneDrugProducts
AttentiomDocumentCantrolRoom
5600 F- Lane,HFD+1O
Rockville,MD 20857

si,wary,yMs,-”-
,.” +’4(( ,,p.,”’;./”;..<,,.,-/

1’< ‘-l. “;!./””.;.,’’”;.””<
Chiif, Project Management &ff”
Division of Metabolic and Endocnhe Drug Products
Ofka Drug Evaluation II
Center for Drug EvatuatiomW Research ‘=

. ..-
.,.”

FORM FDA 3217g (11/S5) PFtEvlousm-noN Is Oesol.lm
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TAP HOLDINGS INC.
-.

1, v,.Ilf .! 1.’.: [’11,,,,.., , ,,,.. ... ,,,,

:11.”,..I,,,,,, l ,, w.. ,

.,, ,. .-,, ,, ,M>f”l

:.. rli.. :t [l. ,,, ,:-.

Mav 30, 1997
*

Dhision of Reproductiveand Urologic Drug Products
Document Control Room 17B-20, HFD-580
Centef ~of 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

.— -=

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 todav via telephone communication.

Sincerely, *

\J#(fL@5-=
Aruna Dabholkar, M.D.
Associate Director, flegulato~ Affairs
[847J 317-4693

AD/mea

Attachment /,’ - “-

.,’

,
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❑●W ‘rfw Holl)i”.,,s I.,

May 29, 1997
=

Division of-Reproductive and UrOlo9iC-Drug Products

Document Control Room 178-20. HFD-580
Centarfor Drugs Evacuation &Research
Food and Drug Adminisva~ion
5600 Fishers Lane .
Rockville, MD 20857

flE: Lupfon C)epo@4 Month 30 mg
NDA 20-517, S-002

Amendment No. 010

Dear Dr. Rarick:

.

.

.-

Pursuant to 21 CFR 3314.60 (a], the Sponsor, TAP Holdings Inc., submits
this amendment to the pending supplemental application S-C)OZ.

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 inserl which has been revised to
inCOrPOrale all the changes recommended by the Division this afternoofa.

Sincerely, .

‘Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs

(847) 317-4893

AD/mea .,’
/’

Attachment

-= -=-,-. --. -.-,
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—-
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May 27, 1997

Division of Reproductive and Urologi,c Drug Products
Document Control Room 17 B-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 ~31 4.60 (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,

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

AD/mea
.,-

,
Attachment

.

.-

--

-.
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.

May 9, 1997 2%
(l

Division of Reproductive and Urologic Drug Products, HFD-580.
tip4.(?0 4

Document Control Room 17B-20
Center for Drugs Evaluation & Research
Food and Drug Administration
5600 Fishers Lane

Rockville, MD 20857

--
NDA 20-517, S-002

(Lupron Depot”- 4 Month 30 mg)
(Ieuprolide acetate for depot suspension)
Amendment No. 008

Dear Doctor Rarick:

REVIEVWCOMPLEKO

CSOACTION /

.——

Pursuant to 21 CFR 5314.60 (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
conveyed to the sponsor via a teleconference this morning with Mr. Alvis ~~p<l ~w

Dunson, Jr. and Dr. Nancy Sager. +4+/’ 4
Following requested information is attached:

{,97
pwff J ~~

1. Calculation for the entire product line of Lupron (Injection and Depot) ~ ~~ Y q
~ A@&fi

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

J%@

. . .

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

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

Sincerely,

$-G2&&’L--= .“”

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

-.
—.

AD/pjp

Attachment

i
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May 0, 1997

INGS IXC.

Division of Reproductive and Urologic Drug produ~s - —

L
.

Document Control Room 17B-20, ldFD-580
Center for Drugs Evaluation & Research
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

RE: Lupron Depot@+ Month 30 mg
NDA 20-517, S-002

Amendment No. 007 .

Dear Dr. Rarick:

.— -
Pursuant to 21 CFR 5314.60”(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 reg., for easy reference.

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

......
Sincerely,

&’g..~\

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

AD/mea
,,

/

Attachment m

.-
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TAP HO LDIXGS Ixc. ORIGINAL

.’

April 7, 1997

‘Qm Amn&Ac~

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
Rockville, MD 20857

NDA 20-517, S-002 (Lupron Depot’- 4Month 30 mg
Amendment No. 006

Dear Doctor Rarick:

.

Pursuant to 21 CFR ~31 4.60 (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 Ieuprolide acetate
are similar in safety and efficacy.

Responses to all other items in the letter were submitted on March 20,
1997 (Amendment No. 005).

The summary document is submitted on a WordPerfect diskette.

We request the Division to continue the review of this efficacy

supplement.

Sincerely, ,,
,,. --. :

‘Aruna-Dab’hol’kar, M.D. r
Associate Director, Regulatory Affairs
(847) 317-4893 .

AD/pjp
—.

‘1
Attachment
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0,TAP HOLDINGS INC.
~a(el]!OfTAP Pharmaceullcals IIIC.
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k“ ~,,!ILake Ofke P&a
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,! !.....:.
March 20, 1997

ORIGINAL.

~ /u4EmMEm

.

1
* ‘7J (

Division of Reproductive and Ur~logic Drug Products, HFD-580 ~
Document Control Room 17B-20
Center for Drugs Evaluation & Research

Food and Drug Administration b 4
5600 Fishers Lane
Rockville, MD 20857

NDA” 20-517, S-002 (Lupron
Amendment No. 005

Dear Doctor Rarick:

IRwlEwscoh4PLEEo * -

ICsclAcmoht

Depote- 4Month 30 mg)

.=

Pursuant to 21 CFR 5314.60 (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 ail 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,

$@-’- ‘‘ --
Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs
(847) 317-4893 —-

AD/pjp

Attachment



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

)q
‘:/+ L “-L ~~”,

5600 Fishers Lane - .? ,%Q
Rockville, MD 20857 : \ P!\

RE: Lupron Depot@4 Month 30 mg
+1p’ \x

NDA 20-517, S-002
“ Amendment No. 004 7

.

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
supplement.

Sincerely,

Aruna Dabholkar, M.D.
Regulatory Products Manager
(847) 317-4893

ADlpjp

Attachment f’
/
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Division- of Reproductive and Urologic Drug Products, HFD-580
Document Control Room 176-20

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. ----’ ““:

,{
/

REVIEWSCOMPLETEO
I

.

-



Please note that additional stability data (12months) for Lupron De~ot-4

Month 30 mg are also submitted in a separate volume for the chemistry
reviewer. These data are for the ~me lots as those submitted in the
original-application on May 30, 1996.

Sincerely,

Aruna Dabholkar, M.D.
Associate Director, Regulatory Affairs

(847) 317-4893

.—

.

.
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:.

July 12, 1996

Division-of Reproductive and Urologic
Document Control Room 14B-03

Center for Drugs Evaluation & Research z -
Food and Drug Administration
5600 Fishers Lane
Rockville, MD 20857

+~v{ \,@

“$rdr
NDA 20-517, S-002 (Lupron Depot4Month 30 mg] “,6-

! 147LE17EFIQ2.A.I. ~ +%;;9
Amendment No. 1

Dear Doctor Rarick:
u

Pursuant to 21 CFR 5314.60 (a), the Sponsor, TAP Holdings Inc., submits
this amendment to the pending supplemental application 002 with the
following debarment 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, -

Aruna Dabholkar, M.D. -.

Regulatory Products Manager
(847) 317-4893

Attachment
/

--

-.
--
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