These records are from CDER’s historical file of information
previously disclosed under the Freedom of Information Act (FOIA)
for this drug approval and are being posted as is. They have not
been previously posted on Drugs@FDA because of the quality
(e.g., readability) of some of the records. The documents were
redacted before amendments to FOIA required that the volume of
redacted information be identified and/or the FOIA exemption be
cited. These are the best available copies.
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TAP Pharmaceuticals, Inc. -
Attention: Mr. Desan Sundberg
Abbo' - Park

Nort: .hicago, Illinois 60064

Gentlemen:

Reference is made to your new drug application 3ated December 20, 1983
submitted pursuant to section 505(b) of the Federal Food, Drug and Cosmetic
Act for the preparat.on Lupron {leuprolide acetate} Injection, and to your
resubaission datad May 4, 1934,

We aiso refer to your additional communications dated April 1S, Juiy 3, and
December 22, 1983, February 1, March 7, April 23, May 30, Septesber 20,
October 5 and 24, and November 1 and B, j984. .

We also acknowledge receipt of your sutmission dated Decembar 19, 1984, that
included a clinical safety update, the initial prosotional saterial, and
final printed labaling which, as reqguested by this Agancy, delatss the
Pediatric Use section.

The appiication was filed on D.c-i:nl: 19, 1984.

uehavecomletedtm:wmotthls aa:ncatimandhawmhﬂadmtthe
arug is safe and effective for use as recomsended in the submitted

labeling, Accordingly, the application is approved, contingent upon your
.commitment tO resolve in a timely manner the outstanding deficiencies with
regard to the bioavailabjlity data sulmitted for this peoduct.

i
With regard to parts {8) and (9).of_the applicacion, we reserve comment as -
—~————to the adequacy of the analyticel mithods proposed for the drug until the
results of cur laboratory tests -on-the sasples sutmitted are available and -
have been evaluated. Inthisregard 1tuuﬂe.rstmdfmtheteuplm

" Sundberg and Mr. Belmut &iﬁ I Administration, that it tﬁi rolultl‘
indicate s n:hﬁcntmﬁ;;ﬁ:e ‘proposed methods are necessary befors
'mmmmd.u&mmue required, you will subwmit
such revissd methoos .w:.,lqlﬂ if reguestad oy the Adeinistration.

The enclogurés _w_uﬁl‘tidn relating o thé approval of this
application. - ;;_,.‘._'__‘.'__‘;_.__
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Please susiit oné market package of the drug when available. -
Sincerely yours,
Elaine C. Esber, M.D.
Acting Director,
Office of 3iologics Researcn and Review
Tenter for Drugs and Biologics

Enclogsures;: Recoras and Reports Rejuirasent (Reg. 310,300)

Conditions of Approval of NDA
‘APPROVAL -
- -::l?‘: .
;
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LUPRON™

leuprolide acetate injection

HP

BESCAIPTION
LUPRON (leuprclide acetate) is a synthetic
uonlsopttda sanalog of naturslly occurnng
nadotropin relensing hormone {GnRH or
H-RH). The anal seases grester poten:
ey than the natural hormone. The chemical
name is 5-Oxo-L-prolyl-L-histidyl-L-tryp-
torhyl-lf—-er i-L-tyrosyl-D-leucyl-L-leu-
cyt-L-arginyl-N-ethyl- L-prolinamide acetate
(salt) with the following structural formuls:
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LUPRON is a stenle, agueous solution in-
tended for subcutanecus injection. It 12
availabie in a 2.8 m! multiple-dose vial con-
taining 5 mg'm! of Jeuprolide acetate, so-
dium chloride for tonicity adjustment, 9 mg/
ml of benzyl alcohol as a preservative and
water for injection. The l-rmny have been
adjusted with sodium fxydroxid: and/or
acetic acid.

CLINICAL PHARMACOLOGY

Leuprolide acetote, an LH-RH agonist, acta
as a potent inhibitor of gonadotropin secre-
tion when given continuousiy and in thera-
peutic doses. Animal and human studies indi.
cate that following an initial stimulation,
chronic administration of leuprolide acetate
reaults in suppression of ovarian and testicu-
Isr stercidogenesis. This effect is veversible
upon discontinuation of drug tharagy. Ad-
ministration of leuprolide acetste haa re-
sulted in inhibition of the growth of certain
hormone depend:nt tumors {prostatic
tumeors in Noble and Dunning male rats and
DMBA-induced mammary tumors in female
rats) as well aus ntrophy of the reproductive
organs.

n humans, subcutaneous administration
of single daily doesn of leuprolide acetate re-
sults in an initi« increase in circulating
levels of luteinizi ng hormone (LH) and folli-
cle stimulating hormone (FSH), leading to a
transient increase in levels of the gonadal
steroids (testostercre and dihydrotestoster-
one in males, and estrone and eatradiol in
pre-menopeusal femalee}. However continu-
ous daily administration of leuprolide acetate
results in decreased levels of LH and FSH in
all patients. In males, testosterone is reduced
to castrate levels. In pre-menopaussl
females, sstrogens 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 patients have beer
demonstrated for periods of up to three years.

_Leuprolide acetate is not active when
given orally. hicavailability by subcutaneous
administration is comparsble to that by in-
travenous administration. Leuprolide acetate
has a plasma haif-life of approximately three
hours. The metabolisn, distribution and ex-

hehay 1 --

R

epetion of leuproide acetate in man have not
been determined.

INDICATIONS AND USAGE

LU'PRON tleuprolide acetate! 1o indicated n
the pallistive treatment of advanced prostat-
i cancer. [t offers an ziternative treatment
of prostatic cancer when orchieclomy or
estrogen administration are sither not in-
dicated or unacceptable to the patient. In a
controiled study compering LUPRON 1 mg/
day given subcutaneousiy to DES ldielhrl-
stilbestrol), 3 mg/day, the survival rate for
the two groups wae comparsble after two
years treatment. The objective response io
treatment wes nlso similar for the two
groups,

CONTRAINDICATIONS
There ure no known contraindications to the
use of LUPRON.

WARNINGS

Isolated cases of worsening of signa and
symptoms during ihe first few weeks of treat.
ment have been reported. There is a report
with another LH-RH analog where such
worsening may have contributed to a rapid
fatal outcome 1n two cases,
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PRECAUTIONS

Patients with metastatic vertebrel lesions
and/or with urinary tract obstruction should
be closely ohaerved during the first few
weeka of therapy i(see “ADVERSE REAC.
TIQNS™ section).

Patients with known allergies to benzyl al-
cohol, an ingredient of the drug's vehicle,
may present symptoms of hypersensitivity,
usually local, in the form of erythema and
induration at the injection site.

Information for Potients: See Information
for Patients which appeurs after the “HOW
SUPPLIED" section.

Laboratory Tests: Regponse to leuprolide
acetate should be monitored by measuring
serum Jevels of testosterone and acid phos.
phatase. In the majority of patients, testos-
terone levels increased above baseline during
the first week, declining thereafter to base-
line levels or below by the end of the second
week of treatment. Castrate levels were
reached within two to four weeks and unce at-
tained were maintained for as long as drug
administration continued. Transient in-
creases in acid phosphatase levels occurred
sometimes early in treatment. However, by
the fourth week, the elevated levels ususlly
decreased to values at or near baseline.

Dirug Interactions: None have been report-

Carcinogenesis, Mutagenesis, Impairment of
Fertility: o-year carrinogenicity studies
were conduc in rats and mice. In rats, a
doee related increase of benign pituitary hy-
perplasia and benign pituitary adenomas
was noted at 24 months when the drug was
administered subcutaneoualy at high daily
doses (0.6 to 4 mg/kg). In mice no pituitary
abnormalities were observed at a dose an
high a8 60 mg/kg for two years. Patienis
have bcen treated with leuprolide acetate
for up to three years with doees as high as
10 mg/day and for two years with doses as
high as 20 mg/day without demonstrable
pituitary abnormalities.

Mutagenicity studies have been performed
with leuprolide acetate using bacterial and
mammalian systems. These atudies provided
no evidence of a muLagenic potential.

Clinical and pharmecologic studies with
analogs mimilar to lenprolide ecetate have
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shown full reversibility of fertility suppres-
sion when the drug is discontinued aftet con-
tinuous administration for periods of up to
20 weeks. However, no clinical studies have
been conducted with leuprolide acetate to
assess the reversibility of fertility suppres.
sion.

ADVERSE REACTIONS
In the majority of patienta testostercne
levels increased above baseline during the
first week, devlining thereafter tc baseline
levels or below by the end of the second week
of treatment. Thia tranasient increase was
occaaionally asmociated with & temporary
worsening of signs and symproms, ususlly
manifested by an increase in bone psin (See
“WARNINGS™ section). (o a few cases
temporary worsening of sxisting hematuria
and urinary tract obatruction occurred
during the first week. Temporary weakness
and parestheaia of the lower limbs have been
re}g.m,ed ina few cases.

otential exacerbations of signs and symp-
toms during the first few weeks of treatment
is 3 concern in patients with vertebral
metastases and/or urinary okstruction
which, if uggravated, may lead to neurclogi-
cal problams or increase the obstruction.

In a comparative trial of LUPROUN {leupro-
lide acetate} versus DES, the following ad-
verse reactiona were reported in 3% or more
of the patients:

LUPRON _ DES
AN =38 (N =~ 101

Number of Reports

Cardicvascular
Congestive
Heart Failure
Edema (peripheral}
Thrombophlebitis/
Phlebitis/
Pulmonary Emboli
Centrai Nervous System
Anxiety
Dizziness
Pain
Headache
Paresthesia
Endocrine
(Oynecomastia/
reast Tenderness
Hot Flashes
Impotence
Gastrointestinal
Anorexia
Constipation
Nausea/Vomiting
Musculoskeletal
Bone Pain
Muscle Spaams

The following additiona! adverse reactions
were reported in less than 3% of the patients
.0 this study: Cardiocescular - cardiac
arrhythmiss, myocardial infarction; Gas-
trointestinal — gestrointestinal bieeding;
Hemic/Lymphatic — decreased hematocrit
and hemoglobin: In mentary — erythema
and ecchymoais at the injection site, rash.
hair oss, itching; Miscellaneous — asthenin,
increased BUN and creaticine, fatigue,
fever, facial awelling; Musculoskeletal —
myalgia; Nervous System — blurred vision,
lethargy. insomnia, memory disorder, sour
taste. numbness; Respiratory — difficulty
breathing, pleussl rub, worsening of pulmo-
nary fibrogis; Urogenital ~ hematuria, de-
crease in testes siie (probably due t» the
msiologicallpharmamlogical action of the

g

OVERDOSAGE

In ruts subcutanecus administration of 260
to 500 times the recommended human dose,
expreased on a per body weight busis, resulted
in dyspnea, decreased activity, and local irni-
tation at the injection site. There is no evi-
dence at present that there is a clinical coun-
terpart o? this phenomenca. In early clinical
trials with leuprolide acetate doses a» high
as 20 mg/day fgr up to two yeara caused no
adverse sffects differing from those observed
with the 1 mg/day dose.
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OOSAGE AND ADMINISTRATION
The recommended dose is 1 mg 0.2 ml} ad-
ministared as a single daily subcutaneous in-
jection. As with other drugs administered
chronically by subcutaneaus injection, the in
jection #ite should be varied perodically.
NOTE: As with e!l prrenters) prodacta s
apect container's selution for disccluration
and particulate matter before each une

NOW SUPPLIED
LUPRON ileuprolide scetate) i1 a starile 30
lution sup liqr:n a 2.8 ml multipt. -dose vial,
NDC 0300-3626-28 Refrigerate until dis-
ensed. Patient may store unrefrigerated
low 86°F. Avoid (reeiing. Protect from
Light — store visl in carton until use.

Esch 0.2 ml contains | my of leuprolide
ncerite, sodium chloride for tonicity adjust-
ment, 1.8 mg of benzyl sicohol o2 preserva
tive and water or injection. The pH may
have been adjusted with sodium hydroxide
and‘or scetic acid.

Caution: Federpl (U'S A! law pruhibits
dilﬂfnliﬂ without a prescription.

~vised: April, 1985,
U 5. Patent Nos. 4,005.063 and 4,005.194.

INFORMATION FOR PATIENTS

NOTE: Be sare to consult your phylician
with any questions you may have or for infor-
mation mbout LUPRON (leuprolide acetate)
and its use.

WHAT IS CANCER?

Cancer is & disease characterized by uncon-
trolled growth and apread of sbnormal body
cells. Normally, the cells that make up all
parts of the body reproduce themselves in an
ordecly manner so that growth occurs, worn
out tissuss are replaced and injuries re-
paired. Occasionally, certain cells grow into
a marse of tissue ealled 8 tumor Some tumors
are bonign; others are malignant, or cancer-
ous.

Benign tumors msy interfere with body
function and may require surgical treatment
but they do not invade neighboring tissue
and seldom threaten life. However, malig-
nant tumors invede and destroy normal
tissue. By a process called meteatasis, cells
break away from s malignant tumor and
spread through the blood and lymphatic sys-
tems to other parts of the body where they
fortm new tumeors. Sometimea cancer grows
and spreads rapidly; sometimes the process
takes years.

One very common place far cancer to devel
op in men is the prostate gland.

WHAT IS THE PROJTATE?

The prostate is a male sex gland about the
size of a chestnut. It lies just below the uri-
nary bladder and surrounds the first inch of
the urethra, the cana! that carries urine
from the bladder during urinstion. The secre-
tion of the prostate provides part of the fuid
for ejaculation.

TREATMENT OF PROSTATIC CANCER

Your doctor has a choice of treatments for
prostatic cancer including surgery, radigtion
and drugs. The best choice for a particular pa-
tient usually depends on whether the cancer
was found early or in sn advanced stage.

The growth and function of the normal

rostate gland is dependent upon the mule
Eormnnr teatostercne. If you have a prostatic
tumot, ita growth is usually stimulated by
testosterone as well. For this reason, decreas
ing the body's auppli of testosterone often
controls tumor growth and relieves pain and
difficulty in urinating

The primary source of testosterone is the
teates; therefore, one way to reduce produc-
tion of tostosterone is Lo remove the testes by
suryary.

Another way is for men to take & femnle
hormone, estrogen. This alse causes the body
to stop muking testosterone. Estrogens have

tential side effects such as swelling of the

reasts, fluid retention, hlood clotting prob.
lems, and dacrease in libido and impotence.

Anvther choice is LUPRON which will

aiso decreans testosterons production.
LUPRON has potentiai side effects, such as
hot Mashes and decraase in libido and impo-
tence. It may also initially o vate signe
and symptome of your disease Lemporary
stimulation of the tumor duning the first one
to two wesks of tremtment.

WHAT IS LUPRON?

LUPRON (leuprolide ncotate) is chemically
similar to gonadotropin relessing hormene
(GnRH or LH-RH), & hormone which occurs
aaturally in your bods.

Normnll{. your body releases smatl
amounts of LH-RH. und this leads to evenia
which stimulate the production of testos-
terone.

However, when you inject LUPRON ileu-
prolide acetate) the norma! events that lead
to testosterone production are interrupted
and testosierone 18 no longer produced by the
testen.

LUPRUN must be injected hecause, like
imsulin which in injected by dinbetics,
LUPRON is inactive vg.en taken by mouth.

If you were to discontinue the drug for any
reazon. your body would begin making testos:
terone agas.

DIRECTIONS FOR USING LiM"0N (lewprelide
wetate)

1. Wash handes thoroughly with soap and
watser.

2. 1. using & new bottle for the first time,
flip off the plastic cover 1o expose the
gray rubber stopper. Wipe metal ring
and rubber stopper with an alcohol wi
each time you use LUPRON. Check J:
liguid in the contsiner. If it ia not clear
or has particles in it, DO NOT USE [T.
Exchange it at your pharmacy for anoth-
er container.

3 Remove outer wrapping from one sy-
ringe. Pull plunger back until the tip of
the plunger ia at the .2 mark.

4. Take cover off necdie and push the cover
into the appropriate hole in the Daily
Dose Reminder ares. Push the needle
through the center of the rubber stopper
on the LUPRON bottle.

5. Push the plunger all the way in to inject
airinto the bottle.

6. Keep the neudle in the bottie and turn
the bottle upside down. Check to make
sure the tip of the needle is in the liguid.
Slowly puil back on the plunger, until
the syringe filis to the .2 mark.

7. Toward the end of & two-week period, the
amount of LUPRON left in the bottle
will be small. Take special care to hold
the bsttle straight and to keep the
needle tip in liquid while pulling back on
tae plunger.

8. Kuging the needle in the bottle and the
bottle upside down, check for air bubbles
in the syringe. If you see zny, push the

lunger slowly in to push the air bubble

ck into the bottle. Keop the tip of the

needle in the liquid and pull the plunger
back again to fill to the .2 mark.

9 Do thia agsin il neceasary to eliminate
air bubbles. Hemove needle from bottle
and lay g{rirge down on the syringe rest.
DO NOT TOUCH THE NEEDLE OR
ALLOW THE NEEDLE TO TOUCH
ANY SURFACE.

10. To protect your skin, inject each daily
dose at a different body spot.

11. Choose an injection spet. Cleanse the in-
{;ﬂion npot with anotmr aleohol wipe.

12. Hold the syringe in one hand. Hold the

skin taut, or(full up a little fleah with

the other hand, as you were instructed.

13. Hold the syringe alongside the skin and
slide the needle quickly just under the
akin as far ss it will go. Inject the drug
by pushing in the plunger as far as it will

14. gold an ulcohol 'wipe down on your skin
whare the needle is inserted and with-
draw the needle at the same angle it was
inserted.

15. Use the disposable syringe only once and
dispose of 1t properly as you were in-
atructed. A weste area is provided in the
LUFRON Patient Administration Kit.

Meediss Lhrown into a garbage could
accidentally stick someene. NEVER
LEAVE SYRINGES, NEEDLES OR
DHUGS WHERE CHILDREN CAN
REACH THEM.

SOME SPECIAL ADVICE

@ You may experience hot ilasheée when
using LUPRON {isuprolide acetate’.
During the first few weeks of treatment
you may etasﬂence increased bone pain,
increased difficulty in urinating. and less
rommonly but most importantly. you may
caperience the unset or aggravation of
nerve symptoms In any of these events.
discuse the symiptoma with your doctor.

& You may sxpenence some rritation at the
injection site. such as burning, itching or
swelling. These reactions are usually miid
and go away. If they do not. teil your
doctor.

® Do not sto ukinsgour injections because
you feel better. You need an injection
every day to make sure LUPRON keeps
working for you.

# Use only the syringes provided in the kit,
as othar types may dispense an incorrect
dose. If for any reason you cannot use one
of the syringes, contLact your doctor or

harmacist for advice.

& When the drug level geta low. take special
care to hold the botile straight u{: and
down and to keep the needle tip io liqusd
while pulling back on the plunger.

@ Do not try to get every last drop out of the
bottle. This will increase the possibility of
drawing air into the syringe and getting
an incomplete dose. Some ¢xtra drug has
been provided so that you can withdraw
the recemmended number of doses.

@ Tell your pharmacist when you will need
your next 1.UPRON kit so it will be at the
%!,:lrmlcy when you need it.

@ This drug mey be itored at room tampera-
ture (not above B8°F), Do nol store near &
radiator of other very warm place.

® Do not leave your g or b rmic sy-
ringes where anyons can pick up.

# Keep this znd alt other medications cui of
reach of children.

‘ Maaulsctured tor TAP Pharmacswticals
North Chicago, 1L 60084, US A
North Chicago. L 80064
™ — Trademark
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XDA 19-010
LUPRON
Leuprolide Acetate

TAP Pharmacetuticals/Abbort Labs,

Anendment ‘No, 4, dat;d December 4, 1984, received DEcember
5

Date of this Review: Jamary 3, 1985
This Amendment consists of:

A. Clinjcal Safety Update,

B. Final Printed Labeling,
vial carton,

C. Initial Advertising and
D. Drug Experience Reports

A. Ciniecal Safety Update:

including Package insert, vial label eng

Pramotional Material, ang
(1639s).

- - -y

Upcating the Adverse REactions, which originall Cmpr‘ ised from the
study on.?et to 1/1/83, to 10/1}84, although Cha!{ging the allsolute
muber. them

of_cmn-sa;;:m-ger) does not simj.ficanﬂ_y :

andDESgroups. The

SPONSor's proposal mot to change these figures for the present

- label are acceptabie.

B. Finpl Printed Labelj
T laveding

T T e hve been TevESed VSN Tl vid 1 Teports ‘and witl be takg. T

ated at a later -date to

sEve time.
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MDA

Medical Officer Consultation on NDA

19-010

Applicant: Abbott ' aboratories

TAP Phurmaceuticals

Dste Consultation Request Received: June 21, 1984

Date Completed: July 2, 1984

Nane of DPruoe: Leuprolide (L) -

Cateoorz: Anticancer

Indication: “Palliative treatment of advanced prostate cancer.

General:

A.

B.

Objective tumor response in prostate cancer is a much softer efficacy
paremeter than with other tumor types. This is because mest of the
metastases are in bone which is a difficult site to assesc for
objective tumor response,

Time to treatment failure is also a ratner soft efficacy parameter
because of "A" above and particularly as measured in this DA In
study M 81-017 patients are assessed at 12 weel intervals, but chest

. X-ray and dipital rectal exam were performed only if previously

positive. Study terminations for A R'c are treated by applicant as
ecuivalent to disease provression. This biases the outcome in favor
¢f L. In study M 80-036 patients in the DES oroup were examined
every 6 months and the L oroup every 3 months, increasing the risk of
findiro earlier treatment failure in the latter eroup. Apain chest
X-7ay and dipital rectal exams were done only if previously positive,

The most reliable efficacy parameter is survival from start of
treatment. One would anticipate a median survival of between twp and
three years in this oroup of patients.

.

Controlled Clinical Studies:

A,

M 81-017 Randomized DES(N-101 versus L (N-98) in Stace D2 prostatic
cancer with no prior chemotherapy or hormonail therapy.

1. The L oroup appears sicker reparding time from diapnosis of

Stape D2 {62 ddys versus 123 days) and pre-entry acid
phosphatase (22 versus 34).

2. Objective Tumor Kesponse

DES has better CR + PR (46X versus 38%) and Cr + PR + stable is

eaudl (852 versus 86%). Nostotistical analysis is submitted. —
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4.
5.
B.

Time to Treatment Fafilure

Median follow-up for this parameter is approximately 30-40
weeks, Estimated m2§££2§¥%we tc failure is between 40-50

weeks. There is nofEYGniTVcant difference between the two
treatment arms, buf no statistical analysis is presented to show
the power of the study to demensti-ate 2 sionificant difference
between the ‘wo treatment arms. In the opinior of the reviewing

statistician, Dr. Leung, the data is not sufficiently mature to
permit such analysis.

Survival from Start of Treztment

Median follow-up for this parameter is approximatiey 80 weeks.
Curves are still declining 2nd median survival is expected
between 2-3 years based on other studies. There is no
sionificant statistical difference between the two treatment
oroups, but no statistical analysis is p:rformed to show the
power of the study to detect a difference between the two
treatment oroups. . In the opinion of the reviewino statistician,
Dr. Leunp, the data is not sufficiently mature to permit _such
analysis. Since the time from diaonosis of Stage D2 to start of
treatment was 62 days for the L aroup and 133 days for the DES
aroup, it would be appropriate to correct for this by performing
analysis of survival from date of diagnosis of Stage D2 disease.

Bone Pain and Analoesic Use

DES had better relief of bone pain durino the study (p = .031)
and also less analoesic use {(p = .126). -

M 80-036 Histor.cal Contrdffiﬁ :

DES -or Orchiectomy (N-83) G;rsus.L (N-47) in Stage "2 prostate cancer
with no prior chemntherapy{qsghofmmnalctherany.

1.

2
o S

E B Lk

Objective Tumor Responé 3o

L

L had better CR + Pkiﬁ?iérsus 22%, no statistical analysis),
but the DES or Orchiectomy oroup had better CR + PR + STARLE
(84X versus 728, $E¥0.11). '

nllll
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2. Time to Treatment Failure in Responders (CR + PR + STABLE)

This data was not updated for the historical control oroup in
applicant's April 1934 submission. In applicant's oricinal
submission median follow-up appears to be spproximatel> 3D weeks
for the DES oroup and only 25% had failed. Thus no getinitive
analysis can be done hecause the data is not sufficiently
matyre. One wonders why applicant has not combined DES and
orchiectomy patients as it did for the other efficacy
parameters. One also wonders why only responders are beiny
evaluated. -

3. Survival From Starl of Treatment

This data was not updated for the historical control oroup in
applicant‘s April 1984 submission. In applicant's orioinal
submission the median follow-up for the DES or Grehiectomy oroup
patients- s approximately 40-50 weeks and L patients
approximately 70 weeks. Median surviva) has not been reached.
Curves are still declinino and median survive! i< expected
oo - between 2 and 3 years based on other studies.- There isno - - - - - -
- sfonificant statistical difference between the two treatient
proups, but no statistical anelysis is performed to show the
power of the study to demonstrate a difference between the two
treatment oroups Dr. Leung, the reviewinp statistician
believes the data i not sufficiently matura to permit such .
analysis.
C. Safety
In_study M B)-017 DES (N-101) versus-L (N-98) DES hzs 15 serious
cardiovascular events versus & for L (vol. 4.1, page 80). Reviewer
has not included peripheral edema as this is not comparable in °
mionituce to the other cardiovascular events. Note there was history
of prior thrombophlebitis in_25% of DES-patients versus 15% of L

 patients.

two weeks of therapy associated with a temporary flare up of tumor
. _related in :

L causes » taporn'r_y increase in testosterone levels durirs the first

dents. In study M-80-036 —

_symptoms. in_approyimetely 10X of pat
. 9% of Leuprolide patients had transient increased bone pain, 4%
trensient worsening of performance status and 4% worsening -of urimary

obstructicn, _ :
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NDA 19-010
LUPRON _
" Leuproiide Acetate

TAP/Abbott

Medical Officer's Review of Final l"::mtad Label dated 1/3/85.
lhteofth:l.sl\enﬁ Aan.lstlBBS. . “

As fully discussed with the (hcology

on March 19, 198s, tedlABELcon:Eo in every with the specifications
:hsmssedbefare Mmiammmn;{sm with the

following possible nndifmtim

Ccnnittee tt the neetmg held

mlmp.nmph,hstmmofthismﬁmlhﬂymesﬂlt
in less than 3% of patiemts, is
(E:rbly)duetothephyszd.o ical action of the drug.

from irmmersble studies .d-lltmcept » Imve shown
th:stobeﬂncaundtbmrlwr‘nybemtm

1 dm't knuwulnt the dehc:Lm::le:‘m‘hﬂﬂs u-u. ‘bat it umld seea to me

" Tt evidexe of ¥ full castratimigatiec  eno0Eh 6 Drove the

drug's bicevailsb¥lity,
RECOMMENDATIONS
The label should be x

o




NDA 19-010
LUPRON (Leuprolide Acetate) Injection

ABBOTT's LHRH Analogue

DD 5 Medical Officer's Note concerning -
‘ 1984 meeting and receiv Nov. 2, in this office, Nov. 5. ; f
P |

Date of this note: November 5, 1984

The submitted copy conforms with all agreed upon changes. Note the following:

1. When approval letter issues, sponsor must b
1gbel must drop 'Pediatric Use'' statement as no

jons listed on Page 5 must be updated,

e notified that Page 4 of
t applicable at present.

2. Adverse React as agreed.

f 2 4. W& M
C.A. Schaffenburg, M.D. |

11/05/84
cc: NDA Orig
HFN-810
HFN-810/JGueriguian
| HFN-810/CSchaffenburg/rde/11.5.84 k//
:
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NDA 19-010 ' Abbott Laboratories

Leuprolide Acetate

TAP Pharmaceuticals

Medical Officer's Summary of Submitted Data with NDA dated December
20, 1983, received in my Office January 4, 1984.

';“j?iféineview Begaﬁ?‘January 9, 1984
" Date Raview Completed: March lst, 1984

I1.

BACKGROUND

A - . : s

The IND ~ which led to the present submission was originaiii' SRR

years ago. Following th riodic meetings with the sponsor, led to
a general agreement concéfning the parameters deemed necessary to
assess safety and efficacy in order to obtain dpproval of an NDA.

with the Oncology Diviaiog, HFN-150, and transfevred to us about two

At the time of our first meeting with the sponsor some of the study
protocols had been concluded, namely studies in pre- and
post-menopausal breast cancer patients, and although in light of our
present knowledge of the mechanism of action of this and similar
LHRH analogues, beneficial effects were not expected to be seen in
post-menopausal women, it was agreed that data pertaining to such
cases would be accepted merely to substantiate safety of the drug.
“The case applies too when prostatic cancer patients having had an
orchiectomy before initiation of leuprolide therapy were selected
for study.

The present review summary takes into account the breast cancer and
post-orchiectomy data only as far as they may support safety of the
drug. -

This review concludes with a recommendation for the speedy approval
of this submission.

COMPOSITION OF THIS NDA

This NDA consists of nineteen (19) volumes containing result of the
clinical data supporting safety and efficacy of the drug for the
treatment of cancer of the prostate. A summary of the pertinent
clinical literature, list of participating investigators, proposed
label, report of adverse drug experiences, form part of the 19
volumes. In addition there are three (3) volumes of microfiche Case
Report Forms equivalent to what would be Volumes 20 to 137.

Results of all preclinical studies supporting this NDA were
submitted on April 15, 1983, in seven (7) wolumes.
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A. “ontrolled Studies (Protocols MB80-036 and M81-017

S

-2-

CLINICAL CTUDIES IN PROSTATIC CANCER

GCeneral Considerations

Largely due to ethical and practical considerations mostly only
patients with Stage D2 prostatic cancer were chosen for study. These
considerations had to do with the fact that it was felt unjustified
to expose patients with earlier stages to an as yet urnknown therapy,
and also that, unfortunately, prostatic cancer is often not
diagnosed till it has reached the metastatic stage.

It is now well established that LHRH agonistic analogues such as
leuprolide, when given in large doses and for prolonged periods of
time operate a "medical gonadectomy” in both sexes by suppressing
the pituitary/gonadal axis. This suppression is obtained after an
initial period of pituitary/gonadal stimulation of varied duratiom
owing to the intrinsic agonistic effects of these drugs, effects
which last until a "paradoxical" suppressive effect takes place.
This initial period, usually not lasting more than four weeks and
often less constitutes a present disadvantage which can only be
overcome by additional methods which are not part of this NDA.

The above reasons make it clear why it could not be expected that
the drug work in post-menopausal breast cancer patients or, for that
matter, in post—orchiectomy patients. The sponsor has become aware
of this and has used data in the breast cancer patients to support
safety only.

Efficacy data have to do with two aspects of drug actionm,
a) evidence of pituitary/gonadal suppression as demonstrated by

hormonal analyses, and )
b) evidence of the effects of this suppression on tumor status.

2. Design of Studies

There were two controlled studies, both multicenter, most of them
conducted by investigators in the U.S.A., although patients studied
in Canada , Mexico, Greece, Japan and England, were included
inasmuch as studies followed the same protocols.

Study MB80~-036
This was considered a Phase II, open, multicenter study to evaluate

the safety, efficacy and endocrine effects of leuprolide in advanced

prostatic cancer patients. One of its objectives was a dose
titration. Patients were required to have a histologically diagnosed
prostatiic cancer unamenable to therapy by conventional methods.
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Pat:ients were required to have a perfoxmance status of O to 3, as
defined below, and to meet a number of requirements which would
permit an objective evaluation of disease progress. Patients who had
had previous chemotherapy, major surgery (including prostatectomy),
adrenalectomy or hypophysectomy, were excluded from study, but

_ initially sixty (60) patients who had undergone an orchiectomy or -

received previous hormone th:rapy were included. After this all
patients were required to be previously untreated.

The drug was administered daily by subcutaneous injection. Patients
or members of their families were instructed to administer the
injections at home. They were initially randomized fo receive either
1 or 10 mg daily and evsluated at periodic intervals for efficacy.
Patients evaluated as having no response (see Efficacy evaluations
below), or experiencing progress »f the disease on the tenth (10) or
sixteen (16) week of therapy, received 20 mg/day. If disease
progression continued they weve dropped from the sg.udy.

The study was open and non-comparative. However, a retrospective
control was obtained from the National Prostatic Cancer Project
(NPCP), consisting of a group of DES/orchiectomy patients forming
part of one arm of NPCPF Prot. 1300.

Study M8]1-017

This was designed as a Phase 1II comparative study in which patients
were randomized to leuprolide 1 mg/day or DES 1 mg t.i.d.,
mg /day /day)

Patients were also Stage D2 as for the previous study but they were
required not to have had previous therapy, including corchiectomy or
hormonal therapy. There was a conditional cross—over between the two
groups, determined by side effects which were intolera&ﬁle to the
patient or signs of progressive disease.

Other enrolment requirements, such as performance status, lack of
sevare renal or hepatic disease, remained as for previous study.
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Criteria for Efficacy Evaluation

‘These criteria included an assegsment of androgen suppression by

progression (or lack thereof), which included periodic evaluatZions
of subjective or objective changes according to a set of criteria
established by the NPCP.

a) Hormonal determinations for Study M80-{}36 included FSH, LH, PRL,
Testosterone (T), dihydrotestosterone {DHT) and cortiscl. In some
of the non-orchiectomized patients , apurostenedione,

3-alphaandrostenediol, P and 17-0H P, and E2, were done in addition.

b) Objective Response Criteria

These have heen established by the NPCP. They are based on changes
in the bone scan, serum acid phosphatase and other areas of tumor
involvement. They fall into four basic categories:

Complete Response (CR), which includes evidence of disappearance of
tumor masses and other evidence of disease (osteoblastic, osteolytic
lesions, evidence of liver involvement and general deterioration of

patient status, such as weight loss).

Partial Response (PR), including a partial change in the above
parameters.

Objectively Stable (NC), which comprises evidence that there has
been no significant progress in any of the above parameters.

Progression (P), which would include all evidence that the disease
has progressed, with the possible exception of an increase in acid
phosphatase alone. )

¢) Subjective Response

This includes measurement of performance status and evaluation of
pain according to a graded scale.

Performance status is assessed according to an Eastern Cooperative
Oncology Group modification of the Karncfsky scale, which grades
patient status on a scale from 0 (fully active) to 4, which is
completely disabled and confined to bed or chair, with stages in
between.

Bons pain was evaluated by patients in Study M80-036 as None, Mild
(intermittent, controlied by analgesics); Moderate (requires regular
use of analgesics/narcotics); and Severe- requiring regular use of
narcotics.

o .
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The same was evaluated for patients in protocol M8l-(17 according to
a combination of severity parameters as before, frequency (less or ,
more than 50% of the time) and use of analgesics and /or narcoticqgggggxgg

ALy
N W

as well as frequency of same ' R e e

Criteria for the Evaluation of Safety

These included all accepted clinical and laboratory criteria
foilowed at periodic intervals and compared to the baseline status
of all of these parameters.

Because of the adenomatous changes found in the anterior .ituitary
of rats at very high leuprolide doses in the toxicity studies,
natients were required to have periodic x-rays of the sella turcica.

Investigators were asked to report all asdverse effects and to make
an assessment &s to whether they considered them to be possibly or
probably drug related.

IV R¥SULTS

a) Study M80-036

b)

A total of 118 patients were enrolled in this study. Thirty-one (31)
had had a previous orchiectomy, 28 had been treated with DES or
other hormones, and 59 had not been previously treated. Most (111)
had Stage D2 disease, and seven (7) Stage C or Dl. Eighteen (18)
were considered non-evaluable for efficacy.

There were 83 patients in the DES arm of the NPCP 1300 study with
previously untreated stage D2 disease which were considered
evaluable, and 71 of them were in the study long enough to permit
evaluation of objective response. They were compared to the -
previously untreated group of the present protocol. Pre-study
characteristics were comparable in both groups with the exception
that there were 21% of previously untreated patients in Protocol
MB80-036 with a performance status of 2 or worse as corpared to 104
of patients in NPCP 1300.

Study M81-017

There were .99 patients, 98 of whom were randomized to leuprolide
and 101 to DES., Five in the former group and six in the latter were
considered non- evaluable for efficacy. Two additional patients were
excluded from the analysis of objective response because the
institution where they were studied lacked bone scan facilities.

They were included in the analysis of subjective response. Thus,
there were 92 leuprolide patients and 94 DES patients in the
analysis of objective response. All patients were included in the
analysis of safety data.
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There were no statisticallly significant differences in pre-study
charactcrﬁggics between the two groups, with the exception of tims:

from the dte of diagnosis to date of treatment, uhi;h,wgq_longqthgq}“7fa
" the DES p‘tients.*' < ' x - SEe, *:f;i;&f&%ﬁ

V. EFFICACY

1.Endocrine Response

Becauge of the agonistic effects of leuprolide there was an
initial rise in serum T -and DHT, with the exception, of course, of
the orchiectomized patients. Values in the untreated patients in
both protocols, however, had returned to baseline by the eighth (8)
day, were below baseline by week twc (2) and had reached castrate
levels by week four (4) (Table).

Testosterone (ng/dl)
Normal Range = 350-1030 ng/dl
Mean levels +- S.E.

Time in Study Study M80-036 Study M81-017
Prestudy 360.1 +- 30.38 408.1 +~ 23.44
Day 4 668.8 +- 75.32 *

Day 8 339.1 +- 52.60 435.5 +~ 32.48
Week 2 125.4 +- 29.50 102.3 +- 11.75
Week 4 21.6 +- 3.16 20.4 +- 1.42

* Not required.

The mean testosterone and DHT levels for patients in both protocol
studies appear in figures 1l to 4

2. Objective Response (Assessment of Tumor Status)

In order to ensure the impartial evaluation of data the sponsor held
in house meetings with consultants and investigators to discuss
cases in which classification of response was doubtful. When
interpretation was difficult the rating was downgraded.

Since the control group (DES) for patients in M86-036 protocol were
provided from the NPCP data of Protocol 1300, to make them
comparable to the protocol study, only patients in both groups who

had been on treatment long enough were evaluated for efficacy.
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In Study M81-0l7 both groups, leuprolide and LEZ were studied
simultaneously and therefore criteria for evalustion were the sade .
for both. Patients who failed treatment shortly after enrollment - :
either crossed over .o the alternative treatment or dropped out’ of™:
the study. The rate at which this occurred was different for the two
treatment groups with more early failures for the DES group.

Since the first objrctive response evaluation was scheduled for week
12, the analyeis of response at this time would have artificially
biased, increasing the favorable response rate for the DES patients.
For this reason an analysis of objective response to the first
treatment based only on patients who reached the week 12 evaluation
does not adequatel!y reflect the clinical response to treatment.
Therefore the obj:ctive response analysis in this study consisted of
a "No progression” category, which included the patients whose
objective response was complete (CR), partial response {P), or n>
change (NC), and a "Treatment Failure" category. This latter
category include! the patients with objective progressic~ and those
for whom an obje:tive response evaluation was not possi.ie because
of early drug d.scontinuation resulting from severe adverse
reactions, clinical propression, or death. :

(The above preniscs, which are climically valid, may not be so from
a strictly statistical point of view, and this will form part of the
final evaluat.in and rccoumendations concerning this NDA)‘

Study M80-03¢

Results are .xprzsred in terms of patients showing ro progression,
whirch includes those with CR + FR + NC. The total percentage in this
category for patientu who had had previous treatment was 48%. For
patients wh: had had an orchiecctomy, this total was 23%.

The objective response in previously untreated patients appears in
the following table:

Objective Response
No Prcgression

Study Treatment /?ﬁij PR " NC) P Patients
e ’ e % 2.
Leuproliie 1 (2 18 (38) 15 (32} 13 (28) 47
’.:9 4 ) z,
DES/Orch. 1 (1) 8 (119 51 (723 11 (15) 1
L e
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The combined rates (CR + PR + NC) for the previcusly untrested stage
D2 patients in the two groups, leuprolide and DES are, respectively,
72% and 84X, figures which are pot statistically significant. By
these criteria, therefore, the efficacy of these two forms of !

Study M81-017

By the criteria stated above, 79 of the 92 evaluable patients on
leuprolide (86%) and 80 of the 94 eva uable patients on DES (85%)
had 8 favorable objective response (No Progressicn), therefore
showing no difference between the two forms of therapy. These
figures appear in the table below.

Objective Favorable Response

Initial to Treatment (No Progression) Treatment Failures

Treatment CE PR NC Obj. Prog. Other* Total
" Leuprolide 1 (1) 34 (37%) 44 (482) 10 (11%) 3 (32) 92

DES 2 (X) 41 (44%) 37 (39%2) 2 (2X) 12 (13%) 94

% Pgtients in this category were ncc on their initial treatment long enough
for a Week 12 objective resporise evaluation.

Three of the evaluable patients on leuprolide and 12 on DES who
discontinued their initial treatment before Week 12 were considered
treatment failures for various reasons. Two on leuprolide because of
adverse reactivns or pain. Seven on DES because of adverse
reactions, four died, and one had clinical evidence of progression
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3. Duration of Respcise and Survival
i. Duration of Respouse

The duration of response was defined as the time from study entry,
counted from the first dose, to the first evaluation of Progression
for patients whose best objective response wcs CR, PR, or NC, with a
cut-off date of 1/1/83.

The survival tyce functions were estimated using the Kaplan-ﬂeler
method and comparison becween such functions were carried out uging
the Gehan-Breslow or the Mantel-Cox procedures.

Figures 5 and 6 represent the duration of response for patients in
protocol M8(-036 (previously untreated) and MB8i-017, xespectxvely.
Duracion of reaponse (in weeks) is plotted on the horzontal axis and
the estimated percentage of patients favorably respondLng to
treatment (CR, P, HC ) is plotted on the vertical axis. Since many
of the patients were ziil® respcnding at the cut—off time their
actual response is ounly partially kunown. The estimated percentages
are not generzily equal ro the percentages ol such patients among
all responders.

The curves for ieuprolide and the NPCP group are not significantly
different. The majority c” responders at the time of data collection
were still responding. An estimate of rhe median duration of
response for the leuprolide groups is 93 weeks. The median for the
NPCP group couid not yet be estimated. The 75th percentile of the
duration of response distributions are estimated to be 51 weeks and
35 weeks for the leuprolide and NPCP groups, respectively. That is,
it is estimated that 75% of the patients responding favorably to
treatment with leuprolide will have chown no evidence of progression
for at least 51 weeks, while 75% of respouders to treatment with DES
or orchiectomy will have shown no evidence of progression for at
leazgt 35 weeks

oimilar data for study M81-017 appear in Figure 6. Only evaluable
patients with no progression who reachked the Week 12 evaluation are
included in this analysis. There were 79 such patients in the
leuprolide group and 80 patients in the DES group. The Kaplan—Meier
estimates of the distributions are shown in this figure., The two
distributions are not significantly different.

The dura*ion of response data wev: only partially known in some
cases and these data were theretayre censore. . The degree of
censorhi» was 86% for patients on leuprolide and 93% for patients on

DES
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Study M8l-017. Because of the conditional crossover design there was
a large number of DES evaluable patients who did not reach the Week
12 evaluation due to adverse effects or other reasons. The "Time to:

treatment failure" therefore may more appropriately represent the - *™=

duration of response for both treatment groups. Treatment failure
was defined as follows: disease progression, termination of
treatment due to adverse reaction, or death. Time to treatment
failure was censored by the cutoff date for data analysis, patients
who dropped out, or patients who crossed over for reasons other than
adverse reactions or progression.

Figure 7 represents the Kaplan—Meier estimated distribution curves
of the time to treatment failure for all evaluable patients, 93 for
leuprolide and 95 for DES. There was no significant difference. (p =
0.578 using the Gehan-Breslow, and p = 0.606 using the Mantel-Cox
test)n

The Kaplan-Meier estimates of the distributions of duration of first
treatment for DES and leuprolide are shown in figure 8. Since 77% of
the patients randomized to leuprolide and 712 of the DES patients
were still receiving their initial therapy, the validity of these
estimates is questionable.

ii. Survival

Survival time data are incomplete as of the cutoff date for all
studies and although the sponsor has made estimates of expected
survival for all groups by methods used for handling censored data,
these estimates, which seem to show no difference between treatment
groups cannot be presently taken into consideraticn

4, Subjective Response

Pifficult as it is to quantitate subjective responses they are most
inportant in assessing how it is that the patient himself views the
effects of therapy on his disease. Such considerstion should be most
times as important, if not more so, than mere estimates or data on
survbival time by itself.

The most important parameters to assess subjective response are bone
pain and performance status, as compared to baseline.
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i. Studv M80-036

4

-

Bone pain and performance status responses are summarized in Tables ... .

-5 and 6 for all evaluable Stage D2 patients and according to bés':%ﬁﬁ_ ;i1;¢:;

response. Of the 94 evaluable patients 14 reported no bone pain
throughout the study. Of the remaining 80, one experienced worsening
of pain and 55 (69%) reported improvement during treatment. Among
the previously untreated patients there was a difference of 2&8 in
the rate of improvement of bone pain, favoring responders over
non-responders, with a p value of 0.08. The orchiectomized or
previously hormone treatment patients showed no difference between
responders and non-responders.

Nine of the 94 patients had a normal performance status throughout
the study. Seven of the remaining 85 (8%) reported deterioration and
44 (52%) reported improvement. Among the preciously untreated
patients responders had a significntly greater rate of improvement
in performance status than non-responders (p = 0.001). Previously
treated patients showed no difference.

ii. Study M81-017

No statistically significant differences between tne DES and
leuprolide treated patients were noted on the following variables:
performance status, urinary signs and symptoms, and bone pain. Both
groups showed a significant reduction in bone pain and aralgesic
ugse, and although DES patients showed a greater reduction in bone
pain this was not accompanied by a decrease in analgesic use. Table
7 represents these data

5. Changes in Acid Fhosphatase

Acid phosphatase decreased from prestudy levels in 861 of previously
untreated patients, in 69% of the h-rmone—-treated patients and in
57% of orchiectomized petients in Study M80-036. They increased in
12%, 27%, and 40% in thosc three groups respectively. There was no
change in the remaining pattients.

In Study M81-017, prostatic acid phosphatase or acid phosphatase
values decreased at Week 12 in 70% and 85% of the patients initially
on leuprolide or DES respectively. Ten percent of the patients
treated with leuprolide and 5% of the patients receiving DES showed
an increase in acid phosphatase at Week 12
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6. Testosterone

Study M80-036

By day B and Week 2 only 48% and 72 of patients, reapectively, bad
elevated testosterone levels, after which they remained at castrate
levels for the rest of the study in all patients patients
throughout the end ..f the study. Five of 55 previously untreated
patients had a transient increase in bone pain at day 8, probably
related to initial agonistic effect of leuprolide, and 2 of 55

. worsening of performance status, probably for the same reason. both
‘ of which effects were no longer present at week 2. The same appeared
to occur with signs and symptoms of urinary obstruction in two
patients

ii. Study M81-017 |

Changes from baseline in testosterone, acid phosphatase, bone pain

severity, and performance status compared for the DES and leuprolide

groups at various periods of time are shown in Tables 8 through 1l.
Y>Briefly summarized these changes are as follows:

ELPR Ve S

!
Testosterone: Bearing in mind interassay variability, 34X of the f
patients on leuprolide had increased values over baseline at one |
week while only 2% of the DES patients showed such an increase. by

the end of the second week however, levels of T were below baseline ;
for all patientsin both groups. '

Acid Phosphatase: At Week 1, 25% of the patients on leuprolide aund
202 of the DES group had an increas: of 25% or more. By Week &4, 19%
and 4% of leuprolide and DES patients, respectively, had elevated
values, difference which is statistically significant. This
difference, however, disappears by Week 12. ’

There were no apparent significunt differences in Bone Pain and
Performance Status between the two groups after Week 2.
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7. Patients Who Crossed Over to the Alterrate Treatment (H81-017).

~ As of dta collection time 28 patzents had crossed over to the
‘alternate treatment. Thirteen patients crossed over from leuprolzde

. to DES and 15 patients crossed over from DES to leuprolide. The
reagsons for these crossovers are summarized below:

Study M8L-017, Reason for Creo.sover

Initial Disease Adverse
Treatment Progression Reaction Other Unknown  Total
Leuprolide 10 (77%) 1 ( 8) 1 (82) 1 (8) 13

DES 4 527:{ - 10 (67%% 1_(7%) 0 15
Total 14 so:z'g— 11 (392 2 (@) 1 (42) 28

From this table it will become evident that most patients crossing
. over from leuprolide to DES did so because of disease progreasion
?i? while those crossing over from DES to leuprolide did so because of
W adverse reactions.

i
'

VI SAFETY

1. Laboratory Tests and Physical Findings

From the beginning of the study the patients were suffering from
signs and changes characteristic of their age and of Stage 2
prostatic cancer. There were therefore many abnormal laboratory
findings to begin with. There were no clinically significant changes
during the study which the investigators could asttribute to the
treatment with the exception of those listed below.

Study M80-036

Two patients had hypercreatinemia as a sign of obstructive uropathy
which subsided after a week or two of treatment with leuprolide.

In Study M81-0l17 there were abnormal laboratory values considered to
be drug related (leuprolide) by the investigator in two patients
(222 and 311). One patient, evaluated NC had elevated alkaline
phosphatase values at baseline which continued to increase during
therapy. (It is not clear to this reviewer why an analogue such as
lenprolide would affect this enzyme other than by failing to stop
progress of the disease). The other patient, who had had a iow
hematocrit and hemoglobin level prestudy continued to show such low

(h values and developed besides a temporary rise in BUN and creatinine,
considered possibly drug related by the investigator. (The
association to drug seems to me doubful again, other than by the
factor mentioned before)
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.. Since this may possibly be the most important advantage of this proponﬁd‘“,'_
""" treatment of cancer of the prostate, as discussed under the general’

discussion and recommendations, it is worth it to dwell on this subject
in some detail.

In Study M80-036, 69/118 patients experienced adverse effects. The most
frequently reported as hot flashes /sweating (41X). Such symptoms were
higher (61%) in the prev1oualy untreated group as compared to 32% in the
hormone treated and 10%Z in the orchiectomized patients.

Other frequently reported adverse effects were local reactions at the
injection site (11%), and impotence, decrease libido and decrease in
testicular size (all due to the mode of action of the drug which effects

a "medical orchiectomy").

In Study M81-017, 79/101 patients initially on DES (78%) experienced one
or more adverse reactions during their initial treatment. These 79

patients reported a total of 164 adverse reactions. Seventy-two of the 98

patients initially assigned to leuprolide (73%), experienced one or more

adverse reactions during treatment. These 72 patients reported a total of

129 ARs. Reactions in both groups break down as follows:

Leuprolide, 98 patients, 52% hot flashes/sweating while only 11% of
patients on DES reported such symptoms. On the other hand, gynecomastia
and breast tenderness were observed in 49% of DES patients and only 3% of
leuprolide patients. These are the most frequently reported adverse

effects.

Number Reported Number Reported

on Leuprolide on DES
(N=98) (N=101)
Gynecomastia/breast
tenderness 3 49
Hot flashes 51 11
Impotence*® 2 11
Nausea /vomiting 5 16

NPT (\a

+Many of the patients on botﬂ ieuprolide and DES were impotent before

starting treatment

- AT e e s
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. Cardiovascular Adverse Reactions

Many of the patients had cardiovascular diseases before starting therapy.

In Study M80-036, CV-related effects were noted in four patients who we}e

» in the study longer than ten weeks: one patient died of acute MI; one . . .

experienced high BP and two experienced palpitations. The first of these
patients entered with a history of cardiovascular disease. Additionally,
four of the patients who discontinued treatment prematurely (before Week
10) did so for the following CV related reasons: progressive pre—existent
cardiovascular disease and an acute subendocardial MI; pre-existent
recurrent transient ischemic attacks; a cerebrovascular accident; and
death from "pulmonary embolism, heart failure and possibly an acute MI."
Edema was reported in the study in 15 patients, 11 of whom had a previous
history of either edema (8 patients) or cardiovascular disease

(3 patients). None of these cardiovascular related effects were reported
by the investigators to be drug related.

In the comparative Study M81-017, the total of documented ARs (in both
“"sdverse Effects" and "Adverse Events" Case Reports) were as follows:

Leuprolide DES
N=98 N=10]
Total Total
Adverse Adverse No. of Adverse Adverse WNo. of
Reaction Effects Events Reactions Effects Events Reactions
Peripheral Edema 2 6 8 16 7 23
Thrombo /phlebitis 1 0 1 6 0 6
(ongestive heart fail. 1 0 1 2 1 3
Myocardial inf. 1 1 2 0 1 1
Cardiac Arrhythm. 1 1 2 1 0 1
Pulm. emboli 0 0 0 1 0 1
Angina 0 0 0 1 0 1
CV cause of death 0 0 0 0 2 2
TOTAL 14 38

pifferences in the incidence of peripheral edema and thrombophlebitis
between leuprolide and DES patients had p values of 0.006 and 0.12,
respectively. All of the patients in both groups who had an MI had a
history of cardiovascular disease before starting therapy. One patient on
DES developed pulmonary emboli.

.r!‘
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As stated previously, both Study M80-036 and M81-017, showed the
prevalent leuprolide related effects to be: hot flashes (100/216 i
patients), impotence /decreased libido (22/216), local skin reaction at

" gite of injection (19/216), decrease in testes size and atrophic

VviI.

genitalia (16/216), and a skin rash in seven (7/216)

Leuprolide is therefore associated with a higher incidence of hot flashes
and sweating, which are signs and symptoms of the "castration effect" of
the drug, while DES treatment showed a higher incidence of thromboembolic
phenomena, edema, nausea/vomiting, and gynecomastia/breast tenderness,
all due to estrogenic effects.

OTHER STUDIES

As indicated initially, there were other studiers, some of which
have been compiled merely as a back up for safety.

a) Patient included in a Compassionate Protocol M82-037 were too few
by the time of the cutoff date and are not considered here. They

were all Stage D2 patients .

b) Study M83-018 . In an effort to prevent the initial stimulation
due to the agonistic action of leuprolide, DES was given to the
patients by two different methods: in one, DES, 3 mg/day, was given
alone for & week before starting leuprolide, after which both drugs
were given together for an additional week; the second method
started with both drugs given together for a total of two weeks.
After this fortnight therapy by both approaches leuprolide continued
being administered as the sole therapy. Neither approach proved
capable of suppressing the initial rise in testosterone. although
the number of patients was small and the methods might deserve
further exploration in order to determine whether initial
exacerbation of symptoms may be prevented.

¢) Breast Cancer Studies

Six Phase I STudies were performed in 48 patients to determine
tolerance of the drug. The most frequently reported adverse reaction
was a local reaction at the site of injection. There were some
slight elevations of SGOT, SGPT, and alkaline phosphatase,
considered by the investigators not to be clinically significant.

Phase 11 Studies in pre- and post-menopausal breast cancer patients
in a total of 100 such patients, although showing a possibly
significant improvement (44% partial response, 20% objectively
stable) were not pursued further. A "medical castration" effect was
seen as shown by the "down-regulation" of gonadotropins with
parallel decreases in estrogen and progesterone. Side effects
consisted of local reactions at the injection site (31Z), nausea and
vomiting (16%), and hot flashes (14%). .

.
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OVERALL CONCLUSIONS AND RECOMMENDATIONS

EFFICACY

In order to put the following conclusions and recommendations in
perspective there are two facts which must be kept in mind: firstly,
that when this project was transferred to HFN-130, frequent,
periodic meetings with the sponsor were held, at which times
presentations of available data were done, whereby it became evident
that leuprolide therapy was an effective method of producing a
"medical orchiectomy"; and, secondly, that when this became evident,
the sponsors were encouraged by our Division to make an early
application for drug approval. From these two facts it emerges that
gome of rhe data presented with this NDA are necessary imccmplete
since in many cases a majority of patients were still in therapy by
the cutoff date of 1/1/83. This is an inevitable consequence of
having an early application and it was understood by both the

gpcnsors and our Division.

From the above it will become evident that some fectors, perhaps
critical for a definitive evaluation of this form of treatment for
prostatic cancer, cannot st present be totally assessed in a manner
which two or three years down the road might appear somewhat
different. I don't believe, however, that such eventual differences
will change some fundamental facts, and neither do I believe that
awaiting such final evaluation in order to approve this new therapy
would serve auy useful purpcses while depriving a good number of
prostatic cancer patients of a therapy which I find advantageous, N~
opinion which I have found shared by a rumber of investigators with
greater expertise than mine in this area.

And now lets see what blanks we may etill find in this application
as it now stands. Since most patients in Protocol M81-017 were still
undergoing treatment by the cutoff date (and this is perhaps the
most important study, being a parallel comparative study between the
presently accepted therapy with DES and the study drug), conclusions
regarding duration of remission or favorable response cannot be
arrived a* with confidence. Neither can we place any credence, again
defendable with confidence, in any projections, by whatever
statistical methods, of possible survival time by either DES or
leuprolide treated patients. I am therefore disregarding these
projections. Survival time, however, important as it is in the long
run may become less so from a sound ciinical point of view when one
considers in addition the effect of either drug on the quality of
life. And this latter factor, still impossible to assess in its
entirety at present, may nevertheless emerge if only as a scumble
from the side effects picture examined later under Satety.

&
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Another drawback of the studies, recognized by the sponsors, is that
the time fyrom diagnosis to treatment was less for the leuprolide
patieats than for the DES group. Important as this factor may- be it
does not seem to have played a significant effect on the final T
results as presently evaluated. At any rate, patients in both groups HETLAY e
suffered from what is, for all practical purposes, the final stage

of a serious disease

From the point of view of efficacy alone, therefore, all we may
gsafety conclude at present from the data presented, and bearing in
mind the above caveats, is that leuprolide therapy of Stage D2
cancer of the prostate patients appears to be as effective as the
presently accepted therapy by either surgical castration, or DES, or
both

SAFETY

Following C. Huggins' basic studies in the forties on the effect of
castration on prostatic structure and function, both castration and
DES have remained the basic approach to the treatment of cancer of
this gland. Both treatments, some times used together, are
considered efficacious as a palliative approach. As a potent
estrogenic substance, however, DES achieves a "medical
castration-like" effect (lowering gonadotropins and testosterone
secretion) at the expense of a number of serious side effects,
particularly of a cardiovascular nature. Thus, thromboembolic
phenomena, both deep vein and coronary, are known to be
complications of DES therapy. Other side effects of DES which, while
less serious are nevertheless contributing to a less acceptable
quality of life in patients already burdened by old age and poor
cardiovascular systems, are gynecomastia, sometimes painful, and
nausea and vomiting. And it is here that a favorable picture emerges
when therapy with leuprolide is compared with that of DES, where all
of the above complications of DES therapy were shown not to be
present or else attributable to leuprolide in this patient
population already at risk. This becomes evident when one compares
the reasons for switching therapy recorded for patients given that
option under protocol M8L-017, which was due to disease progression
in patients with leuprolide going to try DES and to adverse zffects
in the DES patients switched to leuprolide.

_..—____41[‘_ [ S,
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C. FINAL REQUIREMENTS AND RECOMMENDATIONS

Given all the above considerations it seems clear to me that the
following conclusions and recommendations are justified:

i

1. That leuprolide presents an acceptable and probably advaniageous
alternative to the present methods of treating cancer of the
prostate, to wit, DES and Jor surgical castration,

2. That it has significant advantages over surgical castration in
that the psychologically traumatic effect of removal of the testes
is allayed, particularly when, as is the practice, prosthetic
replacement is done.

£

3. That it alsc presents significant advantages over DES therapy
from the point c¢f view of avoiding the drug induced serious side
effects, such as the thromboembolic phenomena, and lack of other
syatemic, though less serious side effects, such as gynecomastia and
nausea /vomiting which further compromise the glready poor quality of
life of prostatic cancer patients.

4. That while a final assessment of the definitive rcle of
leuprolide therapy in cancer of the prostate may not yet be
con‘idently established from the point of view of survival time,
it nevertheless offers significant advantages to permit this
treatment to occupy a place next to other presently accepted forms

of therapy.

Future studies will have to assess, not only tli¢ eventual 2ffect of
leuprolide therapy on survival time and quality of life, but also tc laok
for possible means of avoiding the initial agonistic, stimulatory effects
of the drug, present for two to four weeks, which are, if nothing else,
painful or disagreeable to the patient. To this effect, too, early.
approval and use of the drug in current urological practice, will serve
not only the above purposes but 2les permit use of the drug in the
earliear stages of the disease, thus allowing for a better undersrznding
of its final role in treatment of this condition

Thus this FiiAL RECOMMENDATION may be made:

That the present NDA for leuprolide treatment of cancer of the
prostate be speedily approved with the modifications I hereby
propose for the LABEL as attached, and,

That the sponsor be requested to submit, in one or two years' time,
the additional data on survival and patient gquality of life, as
compared to DES therapywriy~

&
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PROPOSED LABEL CHANGES
TRADEMARK (To be Determined) -

DESCRIPTIOR

TRADEMARK (leuprolide acetate ijection) is a synthetic nonapeptide analog of
naturally occurring gonadotropin releasing hormone (GnRH or LH-RH). The
analog possesses greater potency than the natural hormone, as measured by a
number of clinical and pharmacologic tests. Because of this greater potency,
when given in high doses and for prolonged periods of time, it exerts a
“paradoxical" inhibition of suppression of the pituitary/gonadal axis in both
sexes. The chemical name is 5-0x0....etc., acetate with the following
structural formula:

Insert foramula.

TRADEMARK is 2 sterile, aquevus solution intended {or subcutaneous iniection.
Leuprolide is not active when given crally. It is available in multiple dose
vials containing 5 me/zl of leuprolide acetate, sodiuwm chloride for tonicity
adjustment, 5 mg/ml of benzyl alcohol as & preservative and water for
injection. The pH may have been adjusted with sodium hydroxide and/or acetic
acid.

CLINICAL PHARMACOLOGY
Delete this first paragraph at bottom of Page 2. Orherwise this whole section

remains as is.
INDTCATIONS AND USAGE

TRADEMARK (lewproviide acerate) is indicated in the palliative treatwent of
advanced prostatic cancer. Leuprolide offers an important alternative to
treatment with estrogens such as DES in view of these drugse known adverse
effects on thromboembolic and other cardiovascular phenomena in a population
already at high risk because of age and existing malignancy. Patients with
Stage D2 prostatic cancer have shown marked objective and subjective
improvement after treatment with leuprolide. In & controlled clinical study
comparing TRADEMARK, 1 mg/day given subcutaneously, to DES, 3 mg/day, 86% of
the patients on leuprolide and 85% of the patients on DES had a favorable
objective response to treatment. Reports of treatment of Stage D2 prostatic
cancer patients for a period of up to two years to date have not shown an
association of this form of therapy with the cardiovascular side effects
known to occur with drugs such as DES.

e AT e e e
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CONTRAINDICATIONS

There are no known contraindications to the use of leupiolide.

PRECAUTIONS

Ceneral: As is, and add, at the end of this paragraph, after (See ADVERSE
REACTIONS section): Patients known to have an allergy to benzyl alcokol,

which is an ingredient of the drug's vehicles, may present symptoms of
hypersensitivity, usually local, in the form of erythema and induration.

Information for Patients: As is

Laboratory Tests: Third line down: delete "pon-orhgiectomized, otherwise as
.w%ﬂ- ——

18.

Carcinogenesis, Mutage~agis, Impairment of Fertility: As is, with the
exception of last paragraph under this section, which must be substituted for

the following:
flinical and pharmacologic studies with similar analogues have shown a full

reversibility of fertility suppression when the drug is discontinued after
after continuous adminlitration for periods of up to 20 weeks.

Pediatric Use: Delete

ADVERSE REACT10NS
h8 i8.
OVERDOSAGE

In rats, sabcutaneous administration of 250 to 500 times the recommended
human dose results in dyspmea, decreased activity, and local irritatioa at
the inje:-ion site. There is no evidence at present that there is a clinical
counierpart to this phenomenon. In early clinical trials with leuprolide
doses as high as 20 mg/day for up to two years caused no adverse effects
differing from the recommended 1 mg/day dosage.

L emagm, Cm———
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DOSAGE AND ADMINISTRATION
As is.

HOW SUPPLIED
As is.

INFORMATICN FOR PATIENTS -

WHAT IS CANCER?
As is

WHAT IS THE PROSTATE?
1\3 is.

TREATMENT OF PROSTATIC CANCER

As is with the exception of the last line of the iuurth paragraph down, where
"progressive hardening of the arteries' must be substituted by '"blood
clotting problems". :

WHAT IS TRADEMARK?
As 18, with the exception of the second paragraph, which should read:

"Normally, your body releases small amounts of GnRH, and this sets in motion
events which stimulate the production of testosterone as well as scimulate
the production of sperm. However, when you inject TRADEMARK daily, the normal
events that lead to testosterone and sperm production are interrupted and
testosterone is no longer produced in the teste-. TRADEMARK must be injected
because, like insulin, it is inactive by mouth

(The underlined sentences, to be inserted, need not be underlined in the
final copy).

DIRECTIONS FOR USING TRADEMARK
As 1s.

SOME SPECTAL ADVICE

" £ 0.9 ML']*@'

C.A. Schaffenburg, M.D.
This Complete Review and Document finished on March 28, 1984.
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NDA 19-010 Review 41

TAP Parsaceuticals March 1, 1984
Abbott Park '

North Chicago, 1Ill
Submission: December 18, 1933

Drug: Leuprolide acetats (Abbotz=-43818; D-LeuS, des-Gly~Nu}O,
Pro-ethylamide9)=GaRH, an agonist of LHRY,

Related: .. _.

Indication: Prostatic carcinoma
Dosage: 1 mg/day sc (20 ug/kg) .

A considerable number of .pharmacology studies were perforned which revealed
that leuprolide acts as a LHRE agonist and has the expected paradoxical
effect of boch scimulation and inhibicion of pituitary gonadotropin release.
Studies with leuprolide as sn anti-tumor sgent ars reviewved in detail.

Anti-tumor snimal studies with leuprolide

Use of Abbocc-43813 as trestment of prostatic carcinoma in the
androgen-dependent Noble Rat, . - .

bl B

Final progress report August 1, 1980,

Animals: Six groups of 23 rats/group. ..

Ty control (no treatment)

Ty castrate .

Ty A=43813 20 vg BID T

T4 A-%3813 20 ug BID plus testosterone (T)

Ts A=63B813 100 ug BID il

Te A=43813 100 ug BID plue T

R .
Animels received 1 mmd transplants sc...When tumors resched about 32 mm3,
treatments were initiated and continued for 12 weeks. Testosterone vas
sdministered in 2 co'silastic. implantelly:
-

Organ veights: GCroups T3 and Ts@xhibited a dose-dependant weight
suppression of che testas, prostata and seminal vesicles. Administration of
T reverssd the weight lupprcuion_‘ot,,:hc prrstate and ev but not the tesces.

a g‘."‘ B
i,

Conadotropin levels: Serus pfblactin levels wars elevated in groups Ty and
Ty and this elevation was potentiated by T administration. Serum LN levels
vere elevated at 3 vks In the trested groups dut levels fell below basal at &

viks. Only the HD group showsd continuad LH suppreseion. 7T sdmiunistration
prevented the inicial LH increase and potentiated the suppression at 6 and 12

wks.
MAR 2 184




" adenocarcinoms. - - -
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Testosterone levels: T vas {ncreased by treatment at 3 wks and suppressed at
and 12 wks.

Acid phosphatase: Treated SToups had lowered AP values at 3, 6 and 12 wks.
T adoministration produced variable Tesules.

Tumoz growth: At 12 wks, tumor volume was less in the KD group than in the
untreated control but remained larger cthan the castrate control group. T

treacment did not increase tumor volume, Due to variability in tumor volume
at the deginning of the study, tumor grovth kinecics were used as the method
of analysis. With this pechod the tumor growth rate in the HD was the same

48 in the castrate controls. T administration did not alter the drug effect.

Histology: Sections of various tissues showed no consistant qualitative
differences between trestment groups. The cestes ware not examined.

Interinm re

R3327-C rat prostatic

ort on the effects of leu rolide on the

N L . R N . "_'_

. B
- - . ..
-.Q".-yu/. hd AL L )
. .

T W= w me +

 Anivals: Copentagen x Fisher Fy hybrid rats., 1§ wvales/group

1 control (untreated)

2 orchiectomized

3 A-43818 1 ug/kg/day sc
4 A-43818 ' 50 ug/kg/day sc
3 A-43818 1000 ug/kg/day se

Animals were implanted with 2 x 107 R3327-C rat prostatie adenocarcinoma

cells sc. Treatments commenced 14 days after implantation and continued for
20 days.

»

Trestment with leuprolide produced a dose-related decrease in serum T and

testes weight. At the HD, there was a significant reduction in tumor growth
Tate when compared to untreated controls but the growth rate reduction vas
less than in the castrate group. No significant decresse in tumor veight wvas
observed in the lauprolide treated groups. Survival vas snhanced by
leuprolide at the HD over untreated controls.,

Toxicologx .

e . . . ! l

+

Acute SC Toxicity Study of Abbott=43818 in Mice and Rats. Study No. 75-313.

The LDgg in male and female mice and rats is greater than 100 wg /kg sc.




e Ty
]

—t

Jhree-Honth Toxicity of Abbott=43818 in Rats. SCudy No. 75-473.

Sudcutaneous adminiscration of 1, 2 or & og/kg Leuprolide to rats resulted in
reduced food consumption and growth in males and incressed groweh in treated
temales. In treated females, water consumption was incressed with an
ancresse in urine output and a decrease in cosmolality and specific gravity.
Significantly increased adrenal weight vas observed in all creatment groups.
Atrophic changes and decresssd weight were observed in both male and female
reproductive organs. 7Tvo additional d-wonth toxicity studies in rodents were
performed using doses of 10, 30, 100 and 300 wg/vg (rats, study no. T78-092)
and 20, 60, 200 and 600 mg/kg (mice, Btudy no. T77-509). 1In rats, these high
doses produced marked skin necrosis at the site of injection and hyperplasia
and hypercrophy in the pituitary. 1In wice, leuprolide administracion -
produced necrosis at the injection site, incresased serum choleserol in the
20, 60 and 200 mg/kg groups and hypertrophic calls {n the pitui aries of
female mice treated with 200 mg/kg. Castration cells vere frequently seen in

the low dose groups. The maximum tolerated dose was calculated to be 60
n‘/k‘o

Effect of Two or Seven Davs of SC Administration of Abbott~43818 on the
Tesces of Racs. Study No. 76-129,

m—
Rats were treated with 1 wg/kg/day Leuprolide for 2 or 7 days and sscrificed

immediastely following treatment or after a recovary period of seven days.
Tesces vere examined grossly and histologically,

The testes from treated and recovery rats waighed less than controls except
for those rats treated for 2 days without a recovery period. The testes
shoved various degrees of ctesticular degeneration which were detectabdle
vithin 2 days. The severity of the lesions were greater in tesres of rats

sacrificed 7 days after cessation of treatment indicating that the ¢ffects
continued after drug withdraval,

Two;Year Cinbined Chromnie Toxicity an& Carcinogenicitz Study of Abbott=-43818
Administered SC to Rats. Study No. TA78-537, October l, 1981, '

Six-month interim report. PR '

Sprague-Davwley racs were adeiniscered 0.6, 1.5 and 4.0 mg/kg/day Leuprolide
scetate. Drug effects included necrosis'at the injsction site, decreased bw
gain in MD and HD wales and generally greaer Sw goin in treated females.

RBC count, hematocyit and hemoglobin levels vers higher in trested females
rhan in controls as vas urine protein levels. Mean 2ikaline phosphatase
values for the two high doss group femaies wa, sluvated ovar control values -
and S5GOT and SGPT were higher in HD 'females than controls. Serum glucose and
cholesterol were significantly highar in trested than vntreated females, In
males, serum Na was lower in-ths traated groups and significant differences
in §GOT and bilirubin levels occurred between groups with no apperent

,treatment or dose relationship.
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Three~Month Toxicity of Abbott=43818 in Rats. Study No. 75-473,

Subcutaneous sdministration of 1, 2 or & Bg/kg Leuprolide to rats resulted in
reduced food consumption and grovth in males and incressed growth in treated
females. In treated females, vater consumption was increased with an
increase in urine output and a decreass in osmolality and specific gravicy.
Significantly increased adrenal veight wvas observed in a1} Creatment groups.
Atrophic changes and decreassd veight were observed in both male and female
reproductive organs. Tvo additional J-month toxicity studies in rodents vere
Performed using doses of 10, 30, 100 and 300 og/xg (rats, study no. T78-092)
and 20, 60, 200 and 600 mg/kg (mice, $tudy no. T77~509). In rats, these high
doses produced warked skin necrosis at the site of injection and hyperplasia
and hypertrophy in the pituitary. In mice, Leuprolide adminiscracion .
produced necrosis at the injection site, increased seTun cholesterol i{n the
20, 60 and 200 mg/kg groups and hypertrophic cells in the pPituitaries of
female mice treated with 200 mg/kg. Castration cells vere frequently sesn in

the low dose groups. The maximum tolerated dose was calculated to be 60
wg/kg.

Effect of Two or Seven Davs of SC Adminintra:ien of Abboct=43818 on the
Testes of Rats. Study No. 76-129,

Rats vere treated with } wg/kg/day Lauprolide for 2 or 7 days and sacrificed
immediately following trestment or after a recovery period of seven days.
Testes wvere examined grossly and histologically,

The testes from treated and Tecovery rats wveighed less than controls except
for those rats treated for 2 days without a Tecovery period. The testes
shoved various degrees of testicular degeneration which vere detectable
vithin 2 days. The severity of the lesions vere greater in testes of vats

sacrificed 7 days after cessation of treatment indicating that the effaces
continued after drug vithdraval,

Two;Year Conbined Chronie Toxicity and Carcinogenicitz Study of Adbbott~43818
Administered SC to Rats. Study No. TA78-537, -

October 1, 198].

Six-month interim report. P S '

Spragus-Davley rats were adoinistered 0.6, 1.5 and 4.0 ng/kg/day Leuprolide
scetate. Drug sffects included necrosis’at the injection site, decreased bw
gain in MD 2nd HD males and generally greater bw g3in in treated females.

RBC count, hematocyic and hemoglobin levels were higher {n treated females
than in controls as was urine protein levels. Mean alkaline phosphatase
values for the two high dose group females vas elevated over control values -
and SGOT and SGPT were higher in HD ‘feoales than controls. Serum glucose and
cholesterol vere significancly higher in treated than untreated females. 1In
males, serum Na was lower in-the treated groups and significant differences
in SGOT and bilirubin levels occurred between groups with no apparsnt

. treatment or dose relationship.
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Organ weight changes i{n males included increaged sdrenal weights and
decreased weight of liver, kidney gnd primary and sscondary sex organs., 1In
females, treated rats exhibited greater body and adrenal veight, decreased
relative hesrc, relative kidney, brain, pituitary and Teproductive organ
wveighes. Microscopic observations included the expected atrophic wffects on
the reproductive organs. The testes had evidence of interstitial fibrosis
and celeification of the seminiferous tubules. TTere vas a general increase

in the amount of f,t (dacreased cellularity) in the bone marrow of the spinal
column of treated males and females.

Twelve-month interim report.

. Although significant differences betwveen treated and control groups oécurrcd

in & variety of ¢linical chemistry and hazatology PaTameters, chese
differences wers Scattered and not dose~ralated and probably not
treatment-related. Mean hezatocrie, hemoglobin and RAC tount were higher ip
trested females thap in controls. Treated females also exhibited lover ures
nitrogen, tocal s¢rum Protein and albumiy., Incressed serum alkaling
phosphatase and cholengprol ocCurred in females of che high dose only. Bone
DarTOW hypoccllulnrity Was present in treaced animals, Organ weights vere as
expected with decreases in the reproductive organs. Pituitary weight wys

increased in wales and decreased in females vith the figae appearance of
adenowas.

24-¥onth Final Repore.

. Scab/edema formation and ‘slopecia §C the injection site wag common in the

treated groups. 1In general, treated males gained less ond treated femgles
gdined wore weight than controls during the course of the study although at

Mear hematocric, hemoglobin and RaC Counts were increaszed over control values
for all treated females. In Mp and AD males, white blood counts were lower
than controls and in 6 0f these snimals, thers was bone marrow
hypocellularity. No other drug-related changes vere observed,

Testicular seminiferous tubule degeneration, necrdsis and minsralization vas
prevalent with an incidencs aprroaching 1002 in each Creatment groyp although
the control group had an incidence near 501,

Bone-macrow hypoccllulnrity vas present orly in treaced animals (653 Ly, 22
MD and 58 MHD females and 4 LD, 162 MD and 26% 1D males) which stened - to be
due to an increase in fat without jqualitative deterioration of the cellular
marrov., This effect is drug related and vas explained by the sponsors as
being a physiologic response to the hormonal sctivity of Leuprolide. The
significance of this finding {s not readily apparent in light of thre tlevated
hametocrit, erythrocyte and hemoglobin Values seen in tregred females,

e s
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‘Hice. Scudy No. T77-509.

" Organs vich significent rumbers of tumors are tabulated below.

Dose (mg/xg/day)

0 08 L5 40

Pancreas
Islet-cell adenoma

females 1/99 10/50 6/50 4/50

males 8/100 8/50 2/50 2/50
Testes .
interstitial~cell sdenoma 3/100 7/50 6/50 2/%0
Pituitary adenoma . :

females 30/100 29/50 41/%0 42/50

zales- 22/99 35/50  38/49  46/50

Three=Month Dose Ranging Toxieity Study of Abbott-43818 Administered §C to

Croups of 10 male and 10 female ICR mice were injected daily with 20, 60, 200
and 600 mwg/kg leuprolide. A significant treatzent-related incresase in serum
cholesterol was noted in che MD and HD wales and LD and HD females. No other
dose or treatment-related changes ware seen in any of the hematology and
clinical chemistry parameters. Absolute and relative kidney weights were
lower in treated male mice than in controls. Hypertrophic cells were
observed in the pituitary. of the HD females and castration cells were

‘frequenzly seen in the LD and MD mice. Other than atrophy of the sccessory

sex glands and necrosis ac the injection site, no other treatment-related
hincological changes were noted. "

Juo-Year Carcinogenicity Study of Abbott=43818 Administered SC to Mice.
Study MNo. TD78~538, October 31, 1981. - .
Mice of the ICR strain vere injected sc with 0.6, € and 60 ng/kg/day
Leuprolide acetate. No significant dose-related toxicological effects were
noted in the treated mice other than the_ expected.treatment related atrophic
changes in the reproductive organs. T

Ny
‘!’A‘.:f)'

v 47 Dose (mg/kg/day)

| R 006 6 60
A . PR AN A )
Hepatocellular carcinoma “‘-55.;’-"'4""‘" L
females S VY- B 771 0/51 2/52
wales | 11103 9.9 6/51 4/52

'There was no trestment-related change in pituitary adenomas or islet=-cqll

adanomas in the mouss.




Three-Menth Toxicity Sctudy of Abboee=43818 Adninistered Subcutaneously {n
Sexuslly Mature Female Monkeys. Stucy No. 15474, ’ .

Sexually mature Rhesus monkeys were treated vith 1, 2 or & mg/kg/day. No
significant drug-relsated changes in body-veight gain, ophthalmology,
henatology, blood chemistry or vrinalysis vere noted, A 2=J fold decresse {n

uterus and vagina weight was noted with an scrophic histology. No histologic
differences were observed betveen the mammary glands, adrenals and
pituitsries of created and control monkeys,

Three-Month Toxicity Study of Abbott~43818 Administered SC in Sexually Maturs
Hale Monkeys. Study No, 75-847,

Rhesus monkeys were treated wich 1, 2 or 4 wg/kg/day Leuprolide. Treatment
Telated changes included increased urine output in the HD wich decreased
specific gravity, osmolality and pH. Theres wes a significant decrease in the
wveights of the testes, seminal vesicles and prostate, Histologically, the
testes of treated monkeys wers atrophic with collapaed tubules, thickened
tunica aldugines and an increase in connective tissue betwveen the cubules.

Tuelve=Month Toxicity Study of Abborr~41818 Adpinistered SC to CYnomOI‘UI
Monkeys. Study No. TC18-667.

Monkeys were sdministered 0, 0.6, 4 and 10 wg/kg/day Leuprolide acscate (6

wales and 6 females Per group). Trested males but not females gsined lass

weight than controls. No changes in ophthaloology or uzinalysis vere noced.
Scattered statiscically significant differences betwesn treated and concrol

' gToups occurred in seversl hematological and clinical chemistry parameters

* with no apparent relationship to txeatment except for a possible dose-related

increase in serum slkaline Phosphatase during the final days of the study,

Leuprolide administration resulted in decreased weight of primary and
secondary sex organs for boch males and females. There was also 8 decresse

~in,the -absolute mesn heart veight in tres:ed g§roups vhen zompered to
control. Reletive heart weighes, however, wete not consistantly decreased.
A significant dose-related incresse in pictultary weight was seen for males
but not for females.

Histological changes wers confined to the reproductive organs. There were no
meaningful microscopic differences between the pituitaries of the control and
treated groups. No wention was made of bone marrow hypocullula;ity.

L]
'

Teratology Studies .
' ]

Teratology studies were dome in accordance with Segment 11 guidelines. The"
studles in radbbits (study no. TE78+389) and rats (study no. T77-584A) showed
leuprolide to be embryolethal {n the range of 0.1 to 1 ug/kg/day in rabbits
and at 10 ug/kg/day in rats. Surviving fetuses exhibited no drug=-related
visceral or skeletal sbnormalities.




Mutagenicity studies involved use of the Ames test (Licton Bionetics, Inec.)
0.1-1000 ug leuprolide/plate with or without rat liver {9 mixture. Also, an
in vivo cytogenatics test of rat bone marrov chromosomes (1,2 and & »g/kg,
study no. T77+272A) and a dominsnt lethsl test in the mouse (1, 2 and 4
mg/kg, study no. T77~515D) were performed. None of the three studie;
revealed any evidence of wutagenicicy by leuprolide.

Evaluation .

Leuprolide acetate has tha expected Pharmscological profile of an LHRH
agonist. Afcer sn init{sl stimulation, Leuprolide trestament results in »
decrease in serua gonadotropin levels and circulating steroid levels, It
seems to de effactive in the treatment of endrogen-dependent prostatic cancer
although perhaps not ac effective as orchisctony. The toxicological profile
of leuprolide is aleo wvhat is to be expected fyom a LHRR agonist. leuprolide
Crestment results in decressed weight and general atrophy of the reproductive
organs. Testicular mineralization occurs ip rats but not monkeys and its
significance is uncertain, A significant decresse in testicular size does
occur in all species trested with the agonist.  There are other,
inconsistant, effects of Levprolide in the various toxicology studies dut
potentislly the most sexious e¢ffect of Leuprolide, in my view, is {t effece
on spinal column bone marrov. This increased fat deposition .nd subsequent
hypocellularity was explained as 2 Physiological respunse to the drug. The
sponsor scstes that there vas no alteration in the type or number of
hematopoietic cells in the peripharal circulation. The bone marrow that was
present was normal in appesrance and there vas no change in the erythroid and
mysloid cell ratios. Nevertheless, .this effect did not oceur in untreated
animals but was apparent in 682 of the females and 4% of the males at the
lowest dose administered (30X HID). Bone marrov hypocellulayity was not
reported in the toxicity studies on Bussralip or Nafarelin vhere lower doses
wvers used. The only other consistant advarss effect of Leuprolide was the
increased erythrocyte, hematocrit and B values in fezmale rats. The sponsor
stated that the values vere well within the vange of biological and
- analytical variabilicy with no woTphologic evidence of increased
. crythropoiegis. .

e . '
Leuprolide sdiministration produced a dose=related increase in pituitary
acsnomas in rats. There was approximataly, a two=fold incresse in pituitary
adenomas in both males and females at the low doss (600 ug/kg) wi'h no
no-sffect dosd demonstrated. The sponsor's explanation is chat Leunrolide
acts as a constant stimulator of gonadotroph function resulting in
hyperplasia and ultimately, production of tumors. However, in the mechod and
dose employed, Leuprolide does not'stimulate but sctually inhibits pituitary .
gonadotropin synthesis and secretion. . Neverthaless, the poseibility exists
that Leuprolide at the seme time wmsy bs acting as a stimulator of other cell
functions which could result ip pitultary adenomsas. Thers is no obvious
TE880ON CO suggest that the same process could not occur in husans. However, .
the development of picuitary tumors is a relatively common Tesponss to an
eltered endocrine enviormment in rats. Leuprolides administration did not
produce pituitary tumors {n mice and there va: no microscopie change in tha
pituicaries of Cynomciogus monkeys treated with Leuprolide for 12 wonths.
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Since chis 19 the firsc LNRR ctoni;i to be tested for carcino enleic do
not knov {f pituitary cvwor production s specifie !or'!aupre:!dc or’io"
¢ommon to all agonists, Other tumors vhich vere ulgui!ieautly Incressed by
Leuprolide treatment ipecluded pancrestic {slet-cell adenons and testicular
int_crni.thl.-nll‘cdcau:. These :c:: 80 dose=related and neither of chese
tumors vare seen in agonist treste €8 or monkays.

treaced rats had £ou-g tumors chan €14 the contwoz:. Overall, Leuprelide

= P ..
In general the coxicity studies’ done it monkeys ravealed thet 11¢
doses of up to 300X HID was resstkably pag~toxic. Ixcept for :;:’::p:;:;d.c
effects on the veproductive organs, theys vas no censiscane coxie effect of
Leuprolide on any paremster in either male or female Rhesus or Cynowmolgus
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Orig. IND

CC,

.

.30
HFNZ102/ Xumkumian

HF

HFN-130/HBNunn/9/19/83/skw/10/3/83
R/D init. by DJKertesz/9/27/83

Wang No. 2341C

A.

D.

Chemist's Review 7 1

Review M!ﬂ, 5&"&&( i et Cf//a,h“ficé‘,,;‘;, G‘nz”_‘,‘/c Mz
1. LDAJIND £ 19-010 _

CLASS: 1A
spplicant/Sconsor: Date Completed: 9-19-83
TAP Pharmaceuticals
Address: Abbott Park
North Chicago, IL 60064

2. Product Name(s): Leuprolide acetate

Codes: Abbott-43818 !
, TAP-144 . ‘
Proposed Trade Name: Onconil

3. Dosage Form(s) and Route(s) of Administration: Multiple dose !
Injection, S'mg/ml; S.C.; 2 ml and 5 mi via!s:
4. Pharmaccloaical Category and/or Frincipei Indicaticn:

Antineoplastic - LHRH analog (prostatic cgrcinoma) |
5. Structural forrmula and Chémicai liama(s) 1

H-5-0x0Pro-His-Trp-Ser«Tyr-D-Leu-Leu-Arg-Pro=NEt. CH3COOH.x Ha0

1. Itnitial ) ‘
and was rec'd for review on 7-15-83,
Locndments:

Supporting IND, NDA; DMF and Letters of Authorization: Letter from
dated 6-28-83 allowing reference. to their DMF Letter from
Labs dated 4-6-83 allowing reference to

-

submission ©Of manufacturing controls section is dated 7-8-83

(2%}

[#5)]

EuzhwctrﬁLS: Investigations with this drug have been carried out over the past
seven years under IND They will be the manufac-:
turer of the drug and all communications will be with Abbott. The applicant
is responsible for marketing of the drug,
The new drug substance {(NDS) has been produced by
The synthetic information provided in the IND

and in this application is for process, However, they witl no longer
supply the NDS in the future. Abbottis in the process of developing a synthetic
process of ther own. Initially marketed drug will still be manufacturered trom

material until the application can be supplemented to provided for synthe
of the NDS by Abbott (Telecon of 8-25-83 with Mr. Dean Sundberg of Abbott}.

r.- .t e .y
LSRR S DV ISP 5 t- - N
e sl LG L e 0 haecLan e ndetions

Manufacturiﬁg cbnfro]s information is deficient, Labeling not yet submitted.

a3 tééiw:?/ & 2
i V- X 2 .
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Division Name: MEDP/HFN-130
Chemist's Review #2

\ Review and Evaluation of Manufacturing Controls Data
A. 1. NDA 19-010 CLASS: 1A
Applicant: TAP Pharmaceuticals Date Completed: 3-7-84

Address: Abbott Park
North Chicago, Illinois 60064 -

2.  Product Name(s): Leuprolide acetate
3. Dosage Form(s) and Route(s) of Administration: Injection, 5 mg/ml;
$.C.; 2ml and 5 ml multiple dose vials with 1.6 ml and 4 ml £fill

volumes respectively.

4. Pharmacological Category and/or Principal Indication:
Antineoplastic (prostatic cancer).

S Structural Formula and Chemical Name(s): See Chem. Rev. #! dated
September 19, 1983.

B. 1. Initial Submission of manufacturing controls section is dated July
8' 1983.

2. Amendments: December 22, 1983 provides add'l mfg. controls
information; December 20, 1983 submits the clinical section and
labeling.

3. Supporting IND, NDA, DMF and Letters of Authorization: Letter from
dated September 8, 1983 allowing reference to their DMF

C. Remarks:
Chem. Rev. #1 dated September 19, 1983 found mfg. controls infiormation
deficient. Our letter of October 27, 1983 detailed the deficiencies.
Labeling was not available.

D. Conclusions and for Recommendation:

Manufacturing coatrols informaticn remaing deficient. Labeling needs

revigion.
o T e
B2 D T e Sfoofiog
H. B. Nunn, Chemist
ce:
Orig. NDA
HFN-130

HFN-1 30/HBNunn/3/7/84/sw/3/20/84
( | R/D init. by: DJKertesz/3/9/84/3/13/84 MAR 23 1984

Wang No. 3902C
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Divigsion Name : pMEpp HFN-810 / { é ( T
Chamist'y Review #3 } _

Review and Evaluation of Manufacturlng Controlsg Datg éaaxl {
o, % / Y '
A. 1, ~&B-19-01p
Applicane . TAe ﬂharmaceuCicals Date Completed - - 8=7-84
Addtresg: Abbott pyyi T
North Chicags, 1L 60064
2. Product Name : Leuprolide acetate
3. Dosage Foym and Route of Administration: Injection, 5 mg/ml, 8.¢.; 2
ml and 5 pj vials
4, Ebarmacological Category and for Principal Indicatiop: Antineoplastic
5. Structura} Formula ang Chemicgl Name: See Chem. Revy, #1 dated 9-19-83
B. 1, Initial Submission of manufacturing tontrolg 8€ction is dated 7-8~83
2. Amendments - 3-7-84 submits clinical Portion of the SBA. S5-4-g4
Providesg addirtjong} manufacturing controlg information, 3-30-84
Consists of the validatiop backage.
C. Remarksg : Chem. Rey. #2 dated 3-7-84 found menuf&cturlng controlg
informatiogn St1ll deficient and labeling needed revigjiop, The 5-4-84
amendment js ip response to gur deficiency letter of 4-6~8
D. Conclusiong and for Recommendations: Manufacturing tontrols are poy
approvabe Pending satisfactory tompletion of methodsg validation,
Revised dpafe labeling ig forthcoming
{I
2w Sy
H.B, Nunn, Chemist |
|
ce:
IND Orig.
HFN-810 !
HFN-810/HBNunn/8/7/84/DB/8/’I3/84 |
R/D injt, DiKertesz/5/8/8q |

Wang No. 6382¢
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q Division Name: MEDP, HFN-810
: Chemist's Review #4
4
{ Review and Evaluation of Manufacturing Controls Data \
A. 1. NmMA #19-010 Date Completed: November 13, 1984

Sponsor: TAP Pharmaceuticals
RE Abbott Park
North Chicago, Illinois 60064
2. Product Name: IUPRON (Leuprolide Acetate)
3. Dosage Form and Route of Administration: Injection, 5 mg/ml, s.c.
4. Pharmacological Category and/or Principal Indication: Antineoplastic

5. Structural Formula and Chemical Name: See Chem. Rev. #1 dated
September 19, 1983,

B. 1. 1Initial Submission: July 8, 1984 (Manufacturing controls)

2. Amendments: November 1, 1984 submits a revised draft insert.
November 8, 1984 provides the Summary Basis of Approval (SBA).

C. Remarks: Chem. Rev. #3 dated August 7, 1984 found manufacturing controls
approvable pending satisfactory completion of methods validation. Revised
labeling was pending.

The draft insert in the November 1, 1984 amendment is satisfactory from
the chemist's standpoint. This insert contains the text agreed upon in
the November 1, 1984 meeting with the applicant.

The SBA in the November 8, 1984 amendment is acceptable,
D. Conclusions and/or Recommendations: Manufacturing controls remain

approvable pending satisfactory completion of methods vahdatlon by DDC,
HFN-180. Draft labeling is now satisfactory.

// [ 7{é L L 5 A
H. B. Nunn, Chenist

CcC:

Orig. NDa

HFN-810

HFN-810/HBNunn/11,/13/84/sw/11/15,/84 " 9 g
R/D init. by: DJXertesz/11/13/84 1934
Wang No. 7513C
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Division Name: MEDP, HFN-810
Chemist's Review #5 .

Review and Evaluation of Manufacturing Controls Data
1. 1IND 19,010 Date Completed: February 8, 1985

Sponsor: TAP Pharmaceuticals
Address: Abbott Park
North Chicago, Illinois 60064
2. Product Name(s): LUPRON (leuprolide acetate)

3. Dosage Form(s) and Route(s) of Administration: Injection, 5 mg/ml;
S5.C.; Rx

4. Pharmacological Category and/or Principal Indication: Antineoplastic.

5. Structural Formula and Chemical Name(s): See Chemist Review $#1 dated
September 19, 1983.

1. Initial Submission: July 8, 1983 (Manufacturing controls)

Remarks: Chemist Review #4 dated November 13, 1984 found manufacturing
controls to remain approvable pending satisfactory completion of methods
validation by DDC. Draft labeling was satisfactory. Approval letter was
sent to HFN-800 on January 8, 1985.

The attached Review Notes pertain only to methods validation.
Conclusions and/or Recomnendations:
Methods validation has now been completed and is regarded as acceptable.

However, some revisions and corrections of the proposed methods are
recommend. See attached "Draft of Chemist's Letter to Applicant."

l?,?&.::%&

H, B. Nunn, Chemist

Orig. IND {
HFN~810 i
HFN-810/HBNunn/2/8/85/sw/3/15/85

R/D init. by: DJKertesz/2/11/8%

Wang No. 0987D

i



E. Review Notes:

Samples and Results: Memo from Drug Standard Research Branch (Dr.
Sheinin), HFN-180 dated January 25, 1985 concludes that several questions
must be addressed by the applicant before the proposed methods will be
suitable for requlatory and control purposes. However, both laboratories
(DDC and CHI-DQ) obtained satisfactory results which are summarized
below. Results from CHI-DOQ were received on August 21, 1984 from HFO-620
without comments. See Draft of Chemist's Part of Letter to Applicant for
recommended revisions of the proposed methods.

Summary of Methods Validation Results

NDS Lot 56-225-AL

Procedure Limits bDC Abbott CHI-DO

Posage Form Lot 56-138-AR

Identification-HPLC
Assay (%)-HPLC
Benzyl alcohol (%)-HPLC

TR

il



cc:

Division Name: MEDP, HFN-810
Chemist's Review $#6

Review and Evaluation of Manufacturing Controls Data

e
l. NDA 19-010 Date Completed:(iggiél 3; 1985

Applicant: TAP Pharmaceuticals
Address: Abbott Park
North Chicago, Illinois 60064

2, Product Name(s): IUPRON (leuprolide acetate)

3. Dosage Form(s) and Route(s) of Administration: Injection, 5 mg/ml;
S.C.: R,

4., Pharmacological Category and/or Principal Indication: Antineoplastic.

5. Structural Formula and Chemical Name(s): See Chemist Review #1 dated
September 19, 1983

l. 1Initial Submission: July 8, 1983 (Manufacturing controls®
2. Amendments: December 19, 1984 submits FPL and clinical safety update.

Remarks: Approval package was sent to HFN-800 on January 8, 1985 and
later returned to HFN-810 for presentation to Oncology Advisory Committee,

Chemist Review #5 dated February 8, 1985 concludes that methods validation
is regarded as acceptable but some revisions and correction of the methods
are recommended,

Conclusions and/or Reccommendations:

FPL is acceptable from tie chenist's standpoint. Recommend approval of
tne application. Letter regarding methods validation still to be issued.

See Chemist Review #5.

A BT nn

H. B. Nunn, Chemist

Orig. NDA

HFN-81.0
HFN-810/BBNunn/4/3/85/sw/4,/10/85
R/D init. by: DJKertesz/4/4/85
Wang No., 1257D

& -

e



BIO



VTR ALY A S TR e

9
Leuprolide Acetate Abbott Laboratories % |
(Lurpon, Subcutaneous Injection) Abbott Park I
NDA 19-010 Il1Tnois 60664 = |
Reviewer: Anita Shah Suomission Dated: :
Wang #MRW August 5, 1986 ‘ K
1-0 S
£ g -
ON 3leT '
Review of Responses to Deficiencies in a NDA "\
) N
Background: A
The bio-study of this NDA 19-010 was reviewed on Dec 11, 1984 and the firm was
asked to resolve tne various deficiencies in the study. It was agreed that
the firm could do so in the posi marketing period. This submission contains
- the responses to the various deficiencies stated for the bio-study.

Deficiencies and responses by the firm are provided in attachment 1.

Comnent to Deficiency 1:

The response to the ‘eficiency No. 1 is acceptabl~, Since there is no
information on the .ussible metabolites of leuprolide, the firm has checked
the cross-reactivities in rat serum of various synthetic analogs of leuprolide
and some fragment of leuprolide (which could be possible metabolites).

However since the O-hour plasma sample appeared to contain no detectable
levels of drug it rules out the possibility of endogenous interferences in the
assay. The firm has also validated the sensitivity of the assay to 100 ug/ml.

Comment to Deficiency &:

The firm has submitted the individual AUCq.24 values determined from the
observed plasma data. THe power to detect a 20% difference of the mean AUC's
is about 83% ate(=0,05. The study therefore has sufficient power,

Comment to recommendation (1):

The firm has identified the composition of the marketed dosage form. In a
telephone conversation with Dean Sundberg (Regulatory Affairs) on 4/7/87, it
was learned that the formulation used in the bio-study was the same as that
used in the clinical studies.

"

Comment to recommendation (2):

The firm has submitted the labelling information. Response to comment #2 is
acceptable.

‘.' e

Comment to recommendation (3):

Response to comment #3 is acceptable.



Comment to recommendation (4):

EORELRY I S L BB o ‘,‘
N B ¥

[EIF T I
F

There is no informtion on the metabolism of this drug. The firm's protein
binding data is not very reliable because of a high degree of the drug binding M
to the filtration membrane, however they estimate less than 80% binding to , o
human plasma. -

-
Conclusion: %

The responses to the deficiencies and recommendations that were raised in a 2N

} review dated December 11, 1984 are acceptable, Therefore, the bio-study that ®

. was originally filed on December 20, 1983 is now found to be acceptable., The L

responses submitted on 8/5/85 to NDA 19-010, which address the deficiencies ; )

; and recommendations that were raised in a Division of Biopharmaceutics review
dated 12/11/84, are acceptable.

f Ancta  Chab  $/29(¢7
L ' Anita Shah, Ph,D,
Pharmacokinetics Evaluation Branch

RD Initialed by John P. Hunt 5/21/87
FT Initialed by C.T. Viswanthan, Ph.D., CTv 4(31%y-

cc: NDA 19-010 Orig., HFN-810, HFN-226(A, Shah}, HFN-344(Turner), Drug, Chron
and FOI files

AS: 1yt SR 5-27-87
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MEMORANDUM ~ DEPARTMENT OF HEALTH & HUMAN SERVICES
' Public Health Service
Food and Drug Administration
Center for Drugs and Biologics
Office of Drug Standards
¢

il e S -
DATE : November 27, 1984 - == =""DEC 11 1984
b .
TO :+ Dr. Sobel
Director, Division of Endocrine/Metabolic Drugs
HFN-130
FROM : Jerome P, Skelly, Ph. D.
v Acting Director, Division of Biopharmaceutics

j HFN=-220

SUBJECY: Deferral Bioavailability/Bioequivalence requirements'
l1mgs NDA 19-010
Abbott Laboratories; December 20, 1983

Leuprolide 1s a synthetic nonapeptide analog of the naturally occurring
gonadotropin releasing hormorne (GnRH). Leuprolide acts as a gonadotropin
inhibitor and is chemically unrelated to the steroids. Its structure is
designated by the following notation:

(D-Leu 6, des-Gly-NHLO, proethylamide®) - GnRH

Following chronic administration of leuprolide in laboratory animals _there is
an inhibition of gonadotropin release, with the consequence that 0var1an or
testicular function is supressed.

The findings that leuprolide caused regression of chemically induced mammary
tumors, and reduced hormonal levels in male and female rats, led to the
investigation of its therapeutic use in human breast and prostatic cancer
patients.

About 300 breast and prostatic cancer patients have been enrolled in cngoing
Phase Il and III studies with leuprolide. The doses range from 1 to 10 mg
injection SC once a day, for as long as the patients continuz to have clinical
benefit from the treatment.

e m g W



Only one Bio-Study (M83-019) was submitted in support of this NDA, It was
performed by Keith G, Tolman, M.D. at the Orug Research Center, University of
Utah Medical Center, Salt Lake City, Utah. The objectives of the study were
to compare the bloavallibility of 1 mg of Leuprolide (Lot #49-644AR) after SC
and IV injection and to characterize the pharmacokinetic profile of
Leuprolide. This was a single dose, randomized two period crossoyer study
using six healthy male subjects with a one week washout period. Leuprolicde
plasma concentrations were determined by a radioimmunoagssay (RIA) based on a
method published in Epdeocrinol. Japan 1980: 27 (5) 593-605 by IYAMAZAKI and
HOKADA. This study was found unacceptable mainly because the RIA assay
employed was not fully valldated.

Deferral o% the bioavailability requirements 1s recommended under CFR
320.22(5)(e) because leuprolide is animportant oncologic drug. The Issues
stated in the bio-review should be addressed in fhase IV studies.

rome P, Skelly, Ph,
cting Director, ,
Division of Biopharmaceutics

Prepared by Lesley R, frank, Ph.D.
Initialed by M.K.Yau, Ph.D.
Initialed by Mei-Ying Huang, Ph.D. .;Lh;ﬂJr\

o



cc: NDA 19-010 orig., HFN-220 (Skelly,%—l-i—nmki.; Shulman), HFN-225 (Frank),
HFN=130 (Sobel), Chron, Drug, Review, and Division Files.
LRF: kek :dea : 4amiilD: 11-28-84
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teuprolide Abbott lLaboratories

SC injection 1 mg Abbott 2ark

NDA 19-010 North Chicago, IL 60064
Reviewer: Lesley R. Frank, Ph.D. Subission Date:

wang + SR December 20, 1983

~DEC 1 1 1984

- — " atar

Bioavailability/Bioequivalence Study

Rackground:

Leuprolide is a synthetic nonapeptide analog of the maturally occurring
gonadotropin releasing hoimone (GnRH). Leuprolide acts as a gonadotropin
inhibitor and is chemically unrelated to the steroids. It's structure is
designated by the following nctation:

(D-Leu 6, des-Gly-NH30D, proethylamide?) - GnRH

Following chronic administration of leuprolide in laboratory animals there is
an inhibition of qonadotropin release, with the consequence that ovarian or
testicular fur:tion is supressed.

The findings that leuprolide caused regression of chemically induced mammary
tumors, and reduced horronal levels in male and female rats, led to the
investigation of its therapeutic use in human breast and prostatic concer
patients. .

About 300 breast and prostatic cancer patients have been enrolled in ongoing
Phase II and III studies with leuprolide. The doses range from 1 to 10 mg
injection SC once a day, for as long as the patients continue to have clinical
henefit from the treatment. )

Study M83-019

Investigator: Keith G, Tolman, M.D.
Site: Drug Research Center
University of Utah Medical Center
Salt Lake City, Utah

Druq: Leuprolide Acetate (Lot 49-644 AR)
1 mg/subject

Objectives:
To conpare the hioavailabhility of 1 mg of Leuprolide after SC and IV injection
and to characterize the pharmacokinetic profile of leuprolide.

Design:

Six healthy male subjects were selected from voluntieers available to the Drug

Research Center in Salt Lake City. Their ages ranged from 23-31 years; their
weights ranged from 150-214 pounds. The subjects were judged to be in good
health based on medical histories, physical examination, laboratory tests;
chest X-rays and £CG's -

-

+
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This was a single dose randomized, two period crossover study. The regirmens
(IV or SC) were administered according to subject number, so that one-half of
the subjects received each regimen in the first period of the study. The
regimen was reversed among the subjects one week later during the second
period, such that each subject received each regimen upon completion of the
study. A one week washout period was observed. Pre-dose fastirg fron all
food and drink (exept water) commenced 11:30 pm, eight hours before dosing.

—— - L e -

Standard meals were served 2, 5 and 10 1/2 hours post dosing.

Five nl of hlood were drawn at the following times: 0, 5, 10, 15, 20, 30, and
45 minutes, 1, 1.5, 2, 2.5, 3, 4, 5, 6, 8, 12, and 24 hours post dosing.

Subjects were instructed not to use any other medicaticns during the study.
Subjects taking chronic medication or with pre-study hormonal levels outside
the normal range by +10% were excluded,

Analzticaluggpcedures:

A radio immunoassay {(RIA) for the determination of Leuprolide in plasma was
used. The procedure was based on a method published in Endrocrnol. Japan
1980: 27(5)593-605 by IYAMAZAKI and HOKADA., Antibody was raised in rabhits
by conventional methods and was provided to Abbott Laboratories by Takeda
Pharmaceutical Co. Osaka, Japan. Radioiodinated leuprolide was used as
tracer. The antisera showed a tendency to cross react with LH-RH analogues,
though the degree of the cross-reactivity differed among individual sera. The
antibody was previously shown to be highly specific against various natural
hormone. and against some synthetic analogs of leuprolide. For analysis, 200
ml of plasma or serum was mixed with diluted antiserum (200 ml) and tracer
(100 ml ca. 10,000-20,000 cpm) solutions. The mixture was incubated at 59C
for at least 24 hours, and the antibody-bound radiocactivity method using
either Immunobead Second Antibody reagent or Douhle Antibody Precipitating
Suspension. A set of standard leuprolide solutions was assayed along with the
unknown sanples to derive a daily calibration curve. .

Standard deviations within replicates were +10%.

Statistical and Pharmacokinetic Analysis:

Analysis of variance was performed on serum concentrations for the sampling
times, and on the AUC serum-time curves for each route of adninistration. The
effects included in the AHNOVA model were route, period and subject.

The SC and IV plasma data were fit to a 2 COM open model using HONLIN, a
nonlinear least square reqgression computer program.

Results

Appended tu this review are tables B-1 and B-2, representing the plasma
leuprolide values and tne ANOVA calculations respectively.

Individual AUCh_ep ranged from 94 to 189 ng hr/ml and 81 to 163 nq hr/nl for
the IV and SC dose, respectively. The mean AUCy_ao was 126 + 33 ng hr/nml

after IV administration and 119 + 35 ng hr/ml after SC administration. There
was no significant difference in AUCO_OQ between the two treatment routes by
ANIOVA. A 19% difference could be detected with an@ = 0.05 and a power of 80%.

The IV data was fit to a bolus injection 2-COM open model, with afg = 2.9
NOUTs.




e

The SC data was also fit to a 2-COM open model with elimination from the
central compartment and lst order absorption from the injection site, wit@/s =

x.6 hours.

The difference between the two mean beta half-lives was statistically
significait.

-

A summary of NONLIN fits of leuprolide concentration data and pharmacokinetic
parameters can be found in-table 3, appended herein. - -

No adverse reactions were reported.

Comments:

1. Regarding specificity of the RIA assay, the sponsor references the YAMAZAI
& OKADA article, which uses antisera that was tested and validated in rats,
not in humans. Cross-reactivity to endogenous substances and leuprolide
analogs was present. There also existed lot-to-lot variability with respect
to the antisera which lead to the variable recoveries cited in this article
(104-127%). The sponsor states that the synthetic analogs of leuprolide with
which the sera crossreacts, have not been established to be the metabolites of
leuprolide. What the metabolites of leuprolide are, in humans, has not been
established in this submission, so lack of cross-reactivity of the antisera in
the human has not been established.

The limits of sensitivity tested by this assay appears to be ggpg -gg
per tube, However validation data was only presented for diFpa/nl

pa/ml (+ SD), thus putting the lower limit of this assay at I ng/ml.

Furthermore, it is stated that ac reliable guantitation at 5 pg cannot always
be obtained the sponsor suggets a lower limit of pg/ml, corresponding to

F pg/tube.

2. Based on the AUC,. o vValues whicih were estimated by NONLIN, the
bicavailability of leuprolide after SC and IV administration were conparable
and showed no statisticaliy significant difference with. respect to AUCqo._gg.
A 19% difference could be detected with e¢ = 0.05 and a power of 80X.

3. As expected, the maximum plasma concentrations obtained after the IV and
SC administrations were significantly different. They were 121.3 + 41.3 ng/ml
(observed immediately after IV dosing) and 32.8 + 11.6 ng/ml (observed at 0.5
hour after SC dosing). The medical reviewer should be aware of this
difference when the clinical saftey and efficacy data are evaluated.

Deficiencies

1. The RIA assay should be validated for cross-reactivity in the human, as it
was in the female Sprague-Dawley rat. Additionally, the sensitivity of the
assay should be validated down to 100 pg/ml.

2. Individual AUCg_p4 nr values as determined from the observed plasma data
(not computer fit data) are not renorted. This result shoulc be subnitted
along with the study power tc detoct 20% difference of the mean AUCp_z4 hr
at o¢ of 0.05 level, -




Recommendations:

The bioequivalency study No. M83~019 found in volume 12 (December 20, 1983)
anc conducted by Keith G. Tolman M.D. at Salt iLake City, Utah, has been found
to be unnacceptable by the Division of Biopharmaceutics due to the reason
stated in Deficiencies 1 and 2. In order to neet the Biopharmaceltics
requ1rements, the sponsor should resolve Deficien91es l and 2 and address the
following issues: - -

1. Identify the injection vehical of the proposed marketing product.

2. Submit the labeling information,

3. Address the dose proportionality of Leuprolide. This is needed because
patlents have been Qiven doses ranged from 1 to 10 mg SC injection once a day
in the ongoing Phase 1l and Phase III studies.

4. Provide information regarding to the drug netabolism (especially about
active metabolite(s) if exsistant, and route of elimination) and protein
binding of Leuprolide in humans.

Normally, the above issues must be resolved by the sponsor before the drug
will be recomnended for approvel. However, after a discussion with Dr. Sobel

who requests that the biopharmaceutics deficiencies of leuprolide be addressed

in a post-marketing period, the Division has agreed, for good course, to let
the sponsor to resolve the biopharmaceutics deficiencies in a Phase IV
period, This deferral is granted on the basis of CFR 320.22e because
Leuprolide is ¢lassified as a 1A drug and it represent a significant

contribution to the area of Oncology. , ;éf’
Lesley R. Frank, Pri:g”%

Pharnacoklnetlcs Evaluation Branch I

RD Initialed by M.Yau, Ph.D.
FT Initialed by M.Y. Huang, Ph.D. \\\i A ('3-/4* J§-

cc: NDA 19-010 orig., HFN-130 (2), HFN-225 (Frank), Chron, Division, Drug, and

Review Files

LRF/dea/kek/ R (11/14/84)
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ABBOTT-43818: 4

Sub ject (Hr ?) (Hr~

Table 3
Summary of NONLIN Fits of Plasma Leuprolide Concentration Data

(Clinical Protocol M83=019)

Half-
Khef VI Beta Life

Ky 1} O-Inf AUC G, T
) (Hr *) (Hr (L) (Hed

) (Hrs) (Hr Ng/ML) (Ng/ML)

“Peak g
(Hr) o

11
12
13
l4
15
16

Mean
S.D.

11
12
13
14
15
16

Mean
£.D.

*Npte!

lntravenous Dosing

0.679 1,292 0.956 9,2 0,243 2.9% 125,8
0.107 0.375 0.209 3.6 0.042 32.9
Subcutaneous Dosing
4,16 0.426 0.213 0.374 25,1 0.192 3.6* 118.6 32.3
0.9 0.224 0.212 0.063 9.7 0.064 34.7 11.1

Calculated from corresponding mean value of beta.
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Statistical Review and Evaluation

14-<:. 2
NCA #: -MG82/Drug Class:1A pate: APR 13 338

Applicant: Tap Paarmacerticals (thru Abbott Laboratories)

Marme of Drug: Leuprolide Acetate (Injectable) n .
LA S I A 4.9 i§-<io S snc e,
Documents Reviewed: Volumes 35F, 3%, 3+8 and 39 of NDA 3ETo—dated 21p/64- ﬁ/"'/«53
by Center of Drugs «nd Biologics.

I. [Dackground and Summary o

The sponsor submitted two multicenter clinic.: trials in support of the safety
and efficacy of leuprolide acetate in the palliative treatment of advanced
prostatic cancer in previously untreated patients.

Study M81-017 is an ongoing multicenter open trial with DES as the concurrent
contrei. Study 100-036 is also an on-going multicenter open trial without
concurrert control; the control arm from an on-going study (#1300) organized
by the National Prostatic Cancer Project group (NPCP) is used as a
retrospective control fcr the purpose of comparison. Data cutoff date at time
of analysis for both studies was 1/1/83 at which time over 80% of the patients
were still responding.

Based on my revier of these two studies which are discussed in detail in
Sections II and II1I, I conclude that the relative efficacy between leuprolide
and DES/orchiectomy cannot be determined at this time due to the heavily
censored data and recommend that ine sponsor should provide an updated
analysis which will include data for an additional 15 months. The safety
profile of leuprolide thus far appeared to be favorable in comparison to DES.

I have discussed my comments with the clinical reviewer, Dr. Schaffenburg
(HFN-130), and he is in agreement with the above conclusions.

1T. Study 181-017

A. Study Description

This {s an on-going, randomized, multicenter, conditional crossover, open
study. Peztients who had stage D2 adenocarcinoma of the prostate and had no
previous hormonal or chemotherapy treatment were randomized to receive either
leuprolide, 1 mg/day, or diethylstilbestrol {DES), 3 mg/day. Patients who
showed either definite evidence of progression or intolerabie side effects
were to be crossed over to the other treatment.

Two hundred and two {202) male patients were enrolied in the study by 21
investigators. This submission includes summaries of data {except survival)
c%rﬁgg as of the cutoff date of 1/1/83. Survival data are current as of
6/10/83. )
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Patients were to report to the investigator on Day 8 and at the end of Weeks
2, 4, 8 and 12. Thereafter, patients were to veport every 6 weeks. At the
end of Heek 12, and every 12 weeks thereafter, the investigator was to assess
the objective response to treatment.

Objective response was defined according to the National Proestatic Cancer
Project (NPCP) group's criteria. The categories are Complete Response {CR),
Partial Response (PR), Objectively Stable (NC) and Progression (P). Other
efficacy variables include Time to Progression, Duration of Treatment,
Survival, Performance Status, Subjective Response (Improved, Same or
Worsened), Bone Pain and Urinary Signs and Symptoms. Safety was monitored by

laboratory values and the reporting of any adverse event that might be drug
related on 2 special adverse effect form.

B. Result of the Study

The following table is a bredkdown on patients according to whether they were
eveivable or not as classified by the sponsor.

Leuprol ide DES

Randomized 101 100

Not Evaluable 8 6

- Eval. butw/owk. 12 data _ _._._ .3 _ _.__.. . .. 32
No objective resporse data 1 |

Eval. with wk. 12 data a9 82

Twenty-one and 28 patients in the Leuprolide group and the DES grewp,
resp?ctively terminated their first treatment (either dropped out or crossed
over).

7 However. the reasons for termination were si@if‘léiht’l} clifferent between

treatment groups. More patients in the leuproiide group than in the DES
(16 vs. 6) terminated the first treatment because. of progression. The
opposite was true because of adverse reactions (2 vs. !4?'.‘ Patients whose
initial treatment was leuprolide terminated their treatment significantly
{p £ .002) later than patients treated initially with DES (wean 216 days vs.
124 cavs). Patients randomized to DES appeared to be sicker than patients
rendomized €5 Teuprolide. ST o

For patients who were in the study long enough to have at Teast a Neek 12

- __better than that of the leuprolide patients.

evaluation, the best objective response of DES patients was significantly -




=

Best Objective Response
bR NC

CR P Total
leuprolide 1 33 44 10 89
DES 2 1 37 2 82

Time to Tirst progression, time to treatment failure and survival were not
significently different between the two treatment groups as of the cutoff date
{1/1/83) of data collection. However, since more than 80% of the patients
were still responding, no conclusion could be drawn at the time of data
analysis. Duration of treatwent was longer for the leuprolide group than for
the DES group. However, the high level of censoring makes definitive
conclusion difficult.

Subjective response over the duration of the study was classified as
'Improved’ (at least one ‘Improved' 2nd no 'Worsened'), ‘Worsened® (at least
one ‘Worsened' and no ‘'Improved')} and ‘'Same' (all 'Same' or mixtures of
"Improved’ and ‘korsened'). An integrated score {weighted average of the
subjective response over time) was also used. There was no statistically
significant difference between the two treatments in either analysis. The
variable Performance Status was similarly analyzed and there was no
significant difference between treatments either. The variable Bone Pain was
categorized according to a combination of severity and frequency of pain. An
integrated score (average over time) was also used. A similar scheme was used
for the variable Analgesic Use. A comparison of the integrated Bone Pain and
integrated Analgesic Use variable showed that patients on DES experienced a
greater reduction in their pone pain (p=.03} and analgesic use (p=.13} tham
did leuprolide patients. Urinary signs and symptoms were not signi ficantly
different between Yeuprolide and DES patients.

Because leuprolide‘'s mechanism of action is to stimulate whe pituitary gland,
an initial stimulation in testosterone levels was observed as expected. Thus
patients in the leuprolide group actually felt worse in th- fnitial 2 to &
weeks before they felt better.

Adverse Reactions

The following table provides the number of patients who experienced certatn
frequently occurring adverse reactions. The number in parentheses is the

only.
Hot flash 57 (51) 12 {11) 0001
Gynecomestia 4 {3) 30 (29) 0003
Breast tenderness - 20 -
Impotence 4 n -
Cardiovascular 9 (6) 29 (27) 0007
Nausea & Yomiting 6 (5) 18 (16) .02

—number-of -patients—with—adverse reactions during the inftial treatment perfod -

171
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The main adverse reactions were hot flash in the leuprolide group and
gynecomastia in the DES grcup. Frequencies of other adverse reactions were
lower “or leuprclide patients than for DES patients. All patients had
abnormal laboratory values in hematology, clinical chemistry and urinalysis
data reported over the course of the study. There were significant between
yroup differences in 5 of 10 hematology parameters (hematocrit, WBC,
neutrophils, lymphocytes and basophils) and 9 of 15 clinical chemistry
parameters {(calcium, phosphorus, cholesterol, BUN, total protein, albumin,
total bilirubin, LDH and acid phosphatase) at Week 12.

C. Reviewer's Comments

i would appear that the objective variables, time to pregression and survival
should be considered &s primary efficacy variables. However, the relative
efficacy between leuprolide and DES could not be determined at the time of
analysis because the study is still on-going and over 802 of the patients were
still responding as of 1/1/83. A statistical non-significance based on the
limited data available is meaningless. An updated analysic would certainly
shec more light on the issue of relative efficacy between Teuprolide and DES.

Another difficuliy in the interpretation of the data is that the baseline
prognosis between the two treatments does not appear to be comparable. For
exaaple, time from the date of D2 diagnosis to date of treatment was longer
for the DES patients than for Teuprolide patients (wmean 142 days vs. 64 days).

The proportion of patients with history of thromboembolic Jdiscase was higher
in the DES group tham in the leuprolide group (253 vs. 153). Perhaps these
icbalances explain the substantially larger nubmer of DES dvopouts before the
Heek 12 evaluation (DES 12 vs. leuprolide 3). These early dropouts in the DES
group were sicker at entry than those of the leuprolide group. For example,
these DES patients had 2 higher average level of prostatic acid phosphatase
and higher tumor burden.

1f one ignores these ea:ly dropouts and confines the amalysis to omly patients
with at least a Week 12 evaluation, then the best objective respoase of the
DES group was significantly better than that of the leuprolide group.

However, if one includes the early dropouts as treatment fatlures (treated the
same as progression) in the analysis, the two groups were essentially

simile-. Taking 1nto constder~tion that the DES group was sicker at entry,
this would still seem to indicate a siight edge for the DES group. However,

significant difference between the two treatments at this stage.

- The possibility of .invesitgators® bias could not be sxcluded. According %&

the sponsor, there were indications that the investigaters were Tess reluctant
to take a patient off treatment with DES than leuprolide once treatment failed
to curb the progression of the disease or when adverse reactions developed.

If this was the case, the variable duration of treatment would not be useful
as &n indicaricn of treatment success.
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The variables subjective Response, Performance Status, Bone Pain, etc. are
measures of quality of tife. These are important measurements also, according
to the clinical reviewer, Dr. Schaffenburg, HFN-130. However, except for Bone
Pain which appeared to favor the DES treatment, there were essentially no
differences between the two treatments. It should be commented that
Subjective Response did not always agree with the Objective Response in this
study. In about 10% of the paticnts the Subjective Resporse rating was in the
opposite direction from the Objective Response. In all such cases except one
in each treatment group the Subjective Response was 'Improved' while the
Objective Response was ‘Norsened'.

Because the study is on-going and was In fact at an early stage when data were
collected and analyzed, the duration of the treatment among patients varied
widely. The sponsor made an effort to surmarize the outcomes of the many
efficacy variables over different lengths of trcaiment periods by using
integrated scores and categorizaiton of combinaiion variables. Although the
approach appeared to be reasanable given the nature of the data, the validity
of these schemes s questionable. However, the analysis at a fixed time
roint, e.g., at Heek 12 as is provided by the sponsor is valid.

In conclusion, the data presented as of 1/1/83 should be considered as an
interim analysis which does not provide conclusive evidence as to the efficacy
of leuprolide in cowmparison with DES. No conclusion could be drawm based on
the variables Time to Progression and Survival siiwe over 80% of the patients
were still responding. Based on patients with evaluable Week 12 data, DES
appeared to be superior in the variables, Best Objective Response and Bone
Pain. More patients in the Yeuprolide group crossed over or dropped out
because of progression of the disease and more patients in the DES group did
so because of adverse reactions. However, whether patients who dropped out or
crossed over due to adverse reactions in the DES group should be considered as
treatment failures is questionable because there was an imbalance in the
willingness of the investigators to switch patients to other treatments as
pointed out by the sponsor. Leuprolide sppeared to be less toxic than DES.

111. Study M80-036
A. Study Description

Thic ves ¢ Phase II, multicenter open study in which al1 patients received
leuprolide. The initia) design of the study called for entry of 60 patients

-stage C; D}, or D2 of whom at Teast 30 were previously treated. Preliminary

analysis showed a poor response rate IIII\? previcusly treated patients and on
June 30, 1981 an amendment to the protocol increased the sampie size to 120
and ?uquireng that all patients entered from that date be previously untreated
and ge D2.

The control arm of a study by the Nationa) Prostatic lancer Proiect group
(KPCP) (consisting of patients who received treatwent with DES or orchiectomy)
was used as a retrospective control to compare with Study MB0-036. 1The
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OCbjective Response criteria are the same for both studies and the two studies
were open for patient accession within a month of each sther. For the
leuprolide study, the first assessmeni of response was to be done at Week 10
then at Week 16 and once every other month thereafter. For the HPCP study,
the assessment frequency was once every 3 months.

The efficacy variables are Objective Response, Duration of Response (for
responders only), Duration of Treatment, Bone Pain and Performance Status.

B. Result of the Studies

Both the MB80-036 and the NPCP studies were still on-going as of the data
cutoff dates of 1/1/83 for the MB0-036 Study and 3/3/83 for the NPCP Study.

One hundred eighteen (118) patients were enrolled in the leuprolide study of
which 100 patients were evaluable. The following table provides the number of
evaluable patients by previpus treatment and Stage D2.

Prior Treatment

None Dt> Total
Stage D2 47 21 26 94
Other 6 0 0 6
Total 53 21 26 100

A1l 93 patients in the control arm of the NPCF Study were previously untreated
stage D2. Five patients were considered non-evaluable and 17 other patients
were recent entries without efficacy data. This left 71 patients for the
purpose of comparison.

Since there were only 6 patients of stage D1, or C, the amalysis is 1imited to
Stage D2 patients only. The following table provides the number off D2

patients in Study M80-036 classified by their best gbjective respomse and
prior treatment.

Prior Treatment CR PR W P Total
None 1 (22) 18 (383} 15 (32%) 13 (283) 47
{irchiectomy 0 0 6 {(233) 20 (77%)} 26
Hormional B 0 1 ({5%) 9 (43%) 11 (522) 21
Totad 0 77 1 (1%} 19 (20%) 30 (32%) 44 (473) 94

Leuprolide appeare& to be ineffective for previously treated patients who had

- “a significantly longer time from diagnosis to study entry when compared to

untreated patients. The followine taute compares the best response in
previously untreated patients between Study MB0-036 and the control arm of the
NPCP study.
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Study/Treatment CR PR NC P Total
M80-036/Leup. 1 (22} 18 (38%) 15 (32%) 13 (282) 47
NPCP/DES 0 7 (152) 34 (74%2) 5 (117) 46
NPCP/ORCH 1 (4%) 1 {4%) 17 (68%) 6 (24%2) 25
NPCP (A1) 1 (1%) 8 (112) 5 {72%) 11 (15%) 7)

The rate of progression in leuprolide patients (287) was significantly higher
{p=.04) thzn that of the NPCP DES control patients (11%). The rates of
"Objective Improvement' (CR + PR) of leuprolide and DES (or DES/orch) were
significantly different in favor of leuprolide.

For patients whose best response was either CR, PR or NC, the 'Duration of
Pesponse' (time from study entry to first progression) was compared between
leuprolide patients and the NPCP/DES (or DES + Orch) patients. Although the
leuprolide curve dominated the NPCP curve at this time, no conclusion could be
drawn since the majority of the patients were still responding as of 1/1/83.
Similarly, no conclusion could be drawn from the survival data: more than 80%
of the patients were still alive.

Subjective Response and quality of 1ife were nut compared with the NPCP
study. For the MBD-036 study, the sponsor stated that bone pain and
performance status improved more in the responders than in the

non-responders. Furthermore, it was claimed that patients showed improvement
in their quality of 1ife during treatment regardless of their objective
response.

In the Teuprolide study, patients were initially randomized to either 1 mg/day
or 10 mg/day. The 10 mg/day dosage was dropped subsequently after an interim
analysis which showed that there was no dose response relationship.

The early phenomena of leuprolide treatment were siwilar to those of the Study
M81-017. The following table provides the numbers of patients who experienced
some of the more frequent adverse reactions in the Jeuprolide study. No
comparison was made between this and the NPCP study.

Endocrine System

Hot flash/Sweating v5
Impotence 8
Libido Decrease 8

Intequmentary System
Local reaction at inj. site 13

Digestive System

Neus=a/Yortiting 16




Cardiovascular System

Edema 15

Nervous System

[Hzziness 8
Memory disorders 5
Numbness 5
Respiratory System

Shortness of Breath 10
Urogenital System

Dysuria 7 .
Kiscellaneous

Chills/rever n
Yeakness 26
Other Pain 12

The sponsor concluded that Jeuprolide is as efficacious as DES or orchiectomy
for the treatment of prostatic carcinoma in previously untreated Stage D2
patients.

C. Reviewer's Comments

As the sponsor pointed out, Study M80-036 was not designed as a comparative
study. The use of a retrospective control group from the NPCP Study 1s an
effort by the sponsor to show that leuprolide is comparable in efficacy to
DES/orchiectomy in previously untreated patients. However, it is well-knowm
that comparisons with a historical control group are less reliabTe than are
comparisens with a concurrent control group. In the present case the type of
patients in the control am of the NPCP study appeared to be comparable to the
leuprolide patients and the objective response criteria were the same. The
mejor difficulty in the comparison would seem to 1ie in the possible

di fference in the investigator's assessments between the two studies. Based
on the criteria for the different objective responses, the categories of
Complete Response (CR) and Progression appear to be clear cut. However, the
classifications of Partial Response {PR) and No Change (NC) are less clear.
Thus, a comparison between the two treatments based on distinctions inclutting
PR and HC would not be very meaningful because different investigators were
involved in the two studies. However, a distinction based on Progression or
No Progression in the comparison of the treatments would seem more

reasonable. Subjective response should not be used ir the comparison (and was
not by the sponsor).
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The variable Duration of Response should be interpreted wiith caution nace it
involves only responders. The longer duration of response in the leuprolide
group should not be interpreted 2s evidence of superiority when the percentage
of responders was smaller than in the NPCP control arm (727 vs. 85%). A more
reasonable approach is to use the variable Time to Progression and include
both responders and non-responders. However; the sponsor hias not done this.
Another useful efficacy variable is survival. like Study ¥81-017, this study
(1180-036) and the NP study are still on-going and the majjority of patients
were still responding as of the date of data cutoff {1/1/83). The sponsor's
conclusion that leuprolide is as efficacious as DES/orchiectomy based on the
Timited data is pre-mrture even if no statistical significance between them
could be demonstrated at this point. The heavily censored data preclude
definitive conclusions. The statistical testings of subjec:itive response in
the comparison between responders and non-responders in the leuprolide
patients are not meaningful since these groups were determiined by the outcome
of thc treatment rather than groups wiih pre-determined characteristics.

1v. Conclusions to be Conveyed to the Sponsor

The conclusion that leuprolide was as efficacious as DES/orchiectomy in the
treatment of prostatic cancer in previously untreated patients is pre-mature
at this time based on the limited data from studies MB0-03& and M81-017. The
majoriiy of patients were still responding as of 1/1/83 when the data
rollection was cut off for anmalysis. The heavily censored data preclude
usefinitive conclusion on their relative efficacy. The spomsor should do an
updated analysis including the 15 months that have elapsed since then. The
updated analysis should pay more attention tc the variables Time to
Progression and Survival. - In the analysis of Time to Progwession, both
responders and non-responders should be accounted for (for- example, the time
to progression for a non-responder would be zero).

In Study M81-017, some prognostic variables {time from date of D2 diagnosis to
date of ‘reatment and history of thromboembolic disease) were not comparable
between DES and leuprolide patients. This should be taken into account in

future analysis. For example, the Cox regression with covariate adjustments
may be appropriate.

In the reporting of adverse reactions, the use of the 1ife table method should
be considered.

i) T '\..':'

e
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Hoi M. Leung, Ph.D.
Mathematical Statisticicn
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Statistical Review and Evaluation

Date:

REl 28 N
HDA #: 19-010/Drug Class: 1A R

Applicant: Tap Pharmaceuticals (thru Abbott Laburatories)

home of Drug: Leuprolide Acetate {Injectable)

Jocuments Reviewed: One un-numbered desk copy of NDA 19-010 dated 4/23/84.

The conients of this review have been discussed with the clinical reviewer,
Dr. Schaffenburg, HFN-Bi0 and he is in agreement with my conclusions.

"I. Background

This is an addendum 0 my previous review dated 4/13/88 in which I stated that
the relative efficacy between leuprolide and DLCS could not be determined due
tc the heavily censored data and recommended that the sponsor should provide
an updated analysis which would inciude data for an addivicual 15 months.

This submission is an updated analysis which include. data as of January 1,
1984, 12 months additional data.

I1. Reviewer's Comments on the Updated Analysis - R

In the updated analysis, the variables time to death, time to treatment

failure and time to objective progression (responders) were analyzed by the
Kapian-Meier estimate. The between treatment group comparison was done by the
Genan-Bresiow test and the Mantel-Cox test. These are acceptable standard )
techniques in survival analysis. We will examine the results of the updated
analysis in the following. '

A. Study MB1-017

There were 93 and 95 evaluable patients, respectively, in the Teuprclide and
DES group compared to 89 and 82 patients, respectively, in the original
submission since a few more patients had reached the 12 week rutoff point for
evaluability.

1. Time to Death

The original data on time to death had a data cutoff date of 6/10/83. Thus,
the updated analysis here represents data for only an additional period of
slightly less than 6 months. The percentage of censoring was 69% and 72% for
the leuprolide and DES group, respectively. Due to the high degree of
censoring, the median survival time for either group is still not estimable.
The two survival curves (See Appendix) are not statistically significantly
different and they cross at week 75. The estimated 12 month survival rate was
86% for leuprolide and 78% for DES and the 18 month survival rates were 74%
for leuprolid: and 76% for DES. Survival rates beyond 18 months are not
estimable at this time because only a few patients had reached that time
- .point.  Ipterpretation of survival rates is_complicated by the fact that.
‘patients who crossed over to the alternate treatment are counted in the
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initial treatment group. The number of deaths occurring im patients who
crossed over is not given.

Note that the apparent slight advantage of Teuprolide over DES in the first
year could be attributable to the fact that there wer~ more serionsly ill
patients in the DES group than in the leuprolide group at the beginning.
Taking this into consideration, it appears that the survival experiences up to
18 months between Teuprolide and DES treated patients were very similar.

2. Time to Treatment Failure

Time to treatment failure is defined as the number of weekes from the first
dose to the time of either disease progression, termination of treatment due
10 adverse reaciion or deatn. As of January 1, 1984, the percent censored was
42 and 53 percent, respectively, for the leuprolide and DES group. The two
curves (See Appendix) are practically indistinguishable. They crossed each
other at least 10 times. ‘he trend of the treatment failure pattern in the
original submission appears to be continuing here. The estimated median time
- to treatment failure was 49 weeks for leuprolide and 48 weeks for DES. The
failure rates at 1 year were 53% and 58%, respectively, far leuprolide and
DES. Unless there is a dramatic departure from the current trend; it is
unlikely that a statistically significant difference will Gecur when the study
is completed.

3.  Time to First Progression

the initial study drug was "No Progression®. It is the number of weeks from
the first dose to the first time progressive disease was reported on the
initial study drug following an objective response of "No Progression®. This
variable may be censored by continuing treatment without progression as of
Janvary 1, 1984, dropouts, deaths, lost to fo)low-up or crossover to the other
treatment for reasons other than progression. Thus, 1t cam be seen that the
percent of censoring in this variable could be high even when the siudy is
completed. As of January 1, 1984, the percent of censoring was 53% and 79%
for the leuprolide and DES group, r. :pe:tively. It appears that there is a
higher percentage of censoring in the DES group than in the leuprolide qroup.
A plausible explanation is that investigators were more willing to switch
patienis from the DES group to the leuprolide group than vice versa. Al s0,
there were more dropouts in the DES group due to adverse reactions than in the
leuprolide group. These patients were considered to be censored in this
analysis. Because of the wany constraints that defined this subgroup, this
variable is of 1imited value compared to the variables survival and time to
treatment failure. Taking the data at face value there was no statistically
significant difference between the two treatments though the DES curve
slightly dominated (better in response) the leuprolide curve.

Safety

Two patients (#243 and #321) aeveloped venous thrombosis while on leuprolide.
According to the investigator, patient #243 had no previous history of wenous

This variable is defined for those patients whose best objective response on

. thrombosis and patient #32] had a possible history of venous thrombosis before

starting leuprolide. For detailed information, see Form 1639 in the
submission.
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B. Study M80-036

Recall that this was a "leuprolide only" study in three types of patients:
previously untreated, orchiectomized and previously treated with hormone. It
was concluded in my previous review (4/13/84) that leuprol-ide appeared to be
less effective in the latter two subgroups of patients them 1in the previously
untreated patients. A retrospective DES control group from a concurrent study
(NPCP-1300; was used for the purpose of compariscn between leuprolide and DES
in previously untreated patients. [ stated in my previous review that no
conclusion could be drawn from the survival data since over 80% of the
patients were still alive then. Unfortunately, for reasons unknown to this
reviewer, the updated analysis only provides survival, and time to progression
for the 3 subgroups in Study M80-036, the comparative analysis for the control

arm of the NPCP study is absent. Nc new conclusion could He drawn from the
information provided.

III. Conclusions to be Conveyed to the Sponsor

For Study I' .-G17, the updated analysis showed that the previous trends from
the original submission in the variables survival, time to treatmont faijure
and time to progression appear to be unchanged. There were no statistically
significant differences between leuprolide and DES in these analyses.

However, many of the estimates are unreliable because there are still large
proporticns of censored data. A final analysis intluding all efficacy and
safety data should be provided when the study is completed. For Study
M80-036, the comparative analysis for the control arm of the NPCP-1300 study
should have been provided but was not. A final comparative analysis should be

provided when the study is completed.
‘#é(,??l

Hoi M. Leung, Ph.D.
Mathematical Statistician

cc: \6rig. NDA 19-010
. HFN-810
HFN-810/Dr. Schaffenburg
HFN-810/Dr. Sobel
HFH-224/Dr. Lisook
HFR-713/0r. Dubey
HFN-713/0r. Leung
Chron.
File: DRU 1.3.2 NDA
HMLeung/njs/p1t/06/25/84/345%4/0130n

Concur: Dr. Pledger !‘f 4/.2!/&’
o

Dr. Dubey .~
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Statistical Reviev and Evaluation

Late: ..o T
KOA #: 19-010/Drug Class: 1A
Applicant: Tap Pharmaceuticals (thru Abbott LaLoratories)

here of Mrug: Leuprolide Acetate (Injectable)

Documents feviewed: One un-numbered desk copy of NDA 19-010 dated 9/20/34.

The contents of this review have been discussed with the cl-inical reviewer,
Dr. Schaffenburg, HFN-810 and he is in agreement with my conclusions,

I. Background

This submitsion contains updated informetion as of 8/1/84 om survival time,
time to treatment faflure, quality of 1ife, adverse reactioms and causes of
death for Study M81-017 and survival information for Study #80-036. 1In
aciition, survival data are presented for the KPCP-1300 study updated as of
8/10/84. The readers are referred to the previous twe stat-istical reviews
dated 4/13/84 and 6/28/64 for other comments on these studies.

I1. Reviewer's Comments on the Updated Analysis

In this second updated analysis, the duration of response was compared between

responders among previously untreated evaluable stage 02 prostatic cancer
patients in the MB0-036 leuprolide study and those in the control arm of the
NPCP-1300 study. Figure 1 in the Appendix shows the twoc response curves. The
two curves cross 3 few times before 40 weeks but the control group of the
WPCP-1300 study appeers to dominate the leuprolide group in: the M8G-036 study
after week 40. Twenty-two (653) of the 34 responders among the lewprolide
patients relapsed congared to 34 (42%) of the B0 responders in the NPCP-1300
study. The sponsor claimed that thc two curves were not statistically
sfgnificantly different (p=.45) usi: g the generalized Wilcoxon rank test.
However, it should be pointed out that the validity of this test is based on
an assumption that the patterns of censoring between the two groups are
similar. In the present situation, the g;oport'lons of censoring between the
two groups do not appear to be similar {35% in HB0-036 vs. 57% In NPCP-1300).
The median durztion of response was estimated at BO weeks {standard error 17
weeks) for the MB0-0306 group and at 116 weeks (standard error 27 weeks) for

— - - —the-NPEP-1300 group— — - — e —

There was no update on the duration of response for the MB7-017 study in this
-~ —submissjon:- However, as pointed out -in-my last-review (6/28/84), this

variable in the H81-017 study would be difficult to interpret because of thé

conditfonal crossover nature of the study. The censoring would be high for
this vari-ble even when the study is completed. Instead, the differences in
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number of croscovers and d uts for the twe treatment groups werz given.

However, there are also problems in the interpretation which is discussed #n
the following.

1. Lrossover

Thirty-six patients in the leuprolide group crossed over to DES compared
to 28 DES patients who crossed over to Teuprolide. Thirty-three of the 36
patients in the leuprolice group crossed aver to DES because of disease
progression compared to half of the 28 patients in the DES group who crossed
over for the same reason. Most of the other half of the crossovers in the DES
group did so because of adverse reactions. Conditional on the patients who
crossed over, the DES patients tended {p < .10) to crossover earlier than
the leuprolide patients (Fig. 2 in Appendix). The willingness of the
investigators to switch DES patients to leuprolide in the early stage of the
treatment apparenty influenced this result.

Because the proportion of crossovers in the leuprolide group was somewhat
higher, a more informative analysis of the crossover pattern than was provided
here would be the use of time to crossover as an endpoint for all patients
(noncrossover or those not yet crossed over being treated as censored
observation). )

2. Dropouts

The proportions of patients dropping out between the two treatment groups
were comparable (28/94 for- leuprolide vs. 30/99 for DES). However, the time
to dropout was significantly sooner for the DES patients than for the
leuprolide patients (Fig. 3 in Appendix). For example, 15 DES patients
dropped out within 6 months compared to only one leuprolide patient who did

so. The following table provides information on the number of patients and
the reasons for dropout.

Reason Leuprol ide DES
Progression 16 5
Adverse Reaction 1 6
Death 6 10
Other Causes 5 9
A1l Causes 28 30

3. Tinerto ;I‘reatlnent Failure

“Time to treatment failure was defined as time from initial treatment "to
either death, tersfination of initial treatment due to progressive disease or

- termimation of inftial treatment doe to intolerable side effects. Sixty-two ~

of 94 patients (66%) failed in.the leuprolide group compared to 54 of 99
patierts (55%) in the DES groyp. The two failure curves (Fig. 4 in Appendix)
crossed several times before week 62 after which they diverged. There was no
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statistically significant difference between the two curves. Note that death,
progressive disease and intolerable side effects were considered to be
equivalent in this evaluation. The first two events were abjective whereas
the event of intoleradle side effects was considered to be subjective.

khether the pooling of such events is meaningful or not is questionable in
view of the villingness by investigators to switch DES patients to Teuprolide
beciuse of side effects.

Survival

Siudy Ka0-036

The survival pattern of the leuprolide patients was compared with that of the
DES/ORCH arm of the NPCP-1300 study. Twenty-nine of 47 (62%) leuprolide
patients died in the H80-036 study compared to 30 of 96 DE>/0RCH patients
(31%) who died in che NPCP-1300 study {Fig. 5 in Appendix}. The median time
of survival was estimated as 121 weeks for leuprolide patients and 154 weeks
Tor the DES/ORCH patients. The sponsor claimed that the difference was not
stai stically significant by the gereralized Wilcoxon rank test.

As commented earlier, the validity of the generalize” Wilcoxon rank test and
many ather tests in survival amalysis depends on the assumption of similar
censoring patterns between the two treatment groups. The much higher
censoring in the GES/URCH group casts doubt on the validity of the generalized
Wiicoxon rank test ip the present situation. The sponsor explaimed that the
ercentage of "genuinely” censored data in the DES/ORCH patients 4s much Tower
Eecause <0 of the 66 patients with incomplete survival data are actually lost
to follow-up and their survival infcrmation will noi change in future
updates. This reviewer feels that it is unfortunate that such & large number
of patients wrre lost 1o follow-up. However, this does not legitimize the
validity of the comparison in the survival analysis. I¥ one assames that all
the censored patients were still alive and grossly compare the proportion of
deaths in the two groups, then the difference in mortality betwemen the two
groups (62% ir Teuprolide vs, 31% in DES/ORCH) would be highly s-ignificant by
a chi-square test (p=.0005). In reality, this difference would probably be
over estinated since many of the patients lost to follow-up wore: than 12
wonths ago could have been dead at the time of evaluation. The sponsor also
provided a comparison based on Time from Diagnosis to Death (Fig- 7 in
Appencix). Seven patients in the MB0-036 study and 12 patients in the
KPUP-1300 study were excluded because these patients were diagnosed over two
 years prior to study-entry. The.survival curve from the national survey
(N=4325) was given as a reference. The difference between the two survival -
curves (M80-035 and NPCP-1300) using time from diagnosis io death was smaller
" than that ‘using-time from study entry to death. However, the previous comment
on the unknown effect of unequal censoring also sppiies here. The Tower
survivorship in the national survey cannot be used as a valid comparison for
the curreat studies because ithis survey was done on a voluntary basis on
patients over a period of 5 to 10 years ago. There is a time factor, and
possible selection bias could not be excluded.
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It is difficult to arrive at a conclusion in these comparisons because of
uncertainties created by the large number of patients Jost to follow-up in the
NPCP-1300 study. Unfortunately, this is the only study in this NDA which
compared the survival between leuprolide and a control group, albeit, a
historical control, that was not confoundec by the conditional crossover as
was done in the MEI-017 study.

Study M81-017

Recall that this is a conditional crossover study. Thus ome is not comparing
the survival of patients treated with leuprolide with that of patients treated
with DES, but rather the survival of patients treated with leuprolide as first
treatment followed by DES (or any other treatment if they dropped out) to that
of patients treated with DES as primary therapy followed by leuprolide or
another treatment. Forty-two of 94 patients (45%) in the initial leuprolide
treatrent grour had died compared to 40 of 99 pacients (40%) in the initial
DES group who had done so. The two survival curves (Fig. 6 in Appendix) were
not statistically significantly different. Notz that it is difficult to
separate the contribution in mortality of each treatment because of the
crossover nature of the study. Awong the 42 deaths in the initial Teuprolide
group, 23 had switched to DES whereas 14 of the 40 deaths in the initial DES
group had switched to leuprolide. The following table provides information
for the duration of each treatment in patients who crossed over to the
alternate treatment before their deaths.

Duration (weeks)

- L 11d DES
Mean (??Ego—ﬂe_gian (Range) Mean (S.E.)™ Wedian (Range)

Iuiti?l Lelzlg;o'lide 42 (22) 41 {5, 95) 12 (70) 1T (1, 42)
ne

In'lti?'l DE&]?” 27 (23) 21 (4, 80} 41  (32) & (2, 89)
n-=

At the date of data cutoff (8/1/84), more than half of the patients were still
alive and the median time of survival for each group could not be est¥mated at
this time, If the current trend continues, no significant difference in
survival betweer. the two groups would be expected. Similarly, there was no

- significant difference between the two groups when time f:-om histologic

diagnosis to death was examined (Fig. 8 in Appendix).

Quality of Life (Study M81-017)

Juality of 1ife was msasured by Performance Status and Eone Pain. Comparison
treatment groups were made for the first 12 weeks and as an overall
measurement for the first treatment.
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1. Performance Status

There was no statistically significant difference between leuprolide and
DES in either the first 12 weeks or overall first treatment rating.
Humerically, leuprolide was better than DES in the cateyory of "improved*
{Teuprolide 412 vs. DES 31X) for the first 12 weeks but was worse than DES in
the ?vegaTI first treatment in the category of “worsened® (Teuprolide 28% vs.
DES 18%).

2. Bone Fain

There was no statistically significant Jifference between Teuprolide and
DES in either Integrated Bone Pain or Analgesic Use for the first 32 weeks.
However, DES was significantly (p=.04) better in the Integrated Bone Pain
score in the overall first treatment. The sponsor explained that this was
probably because patients randomized to leuprolide remained longer on their
initial treatment than patients randomized tc DES. The merit of this argument
is not understandahble.

Adverse Reactions (Study M81-017)

The type and trend in adverse reactions remained unchanged ‘in this update (as
of 1/1/84). There were significantly more patients with cardiovascular events
and gynecomastia in the DES group than in the leuprolide group and there were
significantly more patients with hct flashes in the Teuprolide group than in
the DES group.

Conclusions to be Conveyed to the Sponsor
Study M30-036

For both the duration of response (responders only) and survival, the

censor ing between MB0-036 and the NPCP-1300 studies were different, f.e., the
censoring in the NPCP-3300 study was much higher than that of Study M80-036.
The validity of the generalized Wilcoxon rank test is based on an assumption
of similar censoriny Ratterns in the two comparison groups, and it is not
clear the extent to which such an imbalance in censorships would affect the
result of the analysis. It is unfortunate that 20 patients in the NPCP-1300
study were lost to follow-up. However, knowing that the dropouts in foliow~-up
could not be recovered for the necessary information does not reduce the
censoring in the NPLP-130U study. '

Study M81-017

The apparent early crossovers or dropouts in the DES group could be due to
adverse reactions and/or physicians' willingness to let DES patients crossover
or drop out sooner than necessary compared to patients in the Teuprolide
group. This practice could also affect the conclusion with respect to the
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variable Time to Treatment Failure where the subjective evaluation of
termination of treatment due to intolerable side effects was considered to be

equivalent to the relatively objective evaluations of progressive disease and
deatzh.

There was no statistically significant difference in survival between patients
treated with Teuprolide initially and those treated with DTS initially though
there was insufficient information to evaluate the median survival time at
this point. Because of the conditicnal crossover nature of the study, it is
not possible to separate the contribution of each treatment to survival.

e M T L

oaeiii L, e

Hoi M. Leung, Ph.D:-
Mathematical Statistician

ce: uafgg. HDA 19-010
Fr=-810

HFik-313/Dr. Schaffenburg
HFk~150/Dr. Johnson

HFL-344/Dr. Lisook

HFX-713/Dr. Dubey

HFN-713/Dr. Leung

Chron.

File: DRU 1.3.2 NDA
HMLeung/PLT/10/05/84/34594 /#0984r

Concur: g-lbr. Pledger %/
Dr. Dubey r'/ /




e i | =1 i e e g - ) o ———

INGHIY3YL J0 LYYIS HO¥d4 SX3IM

051 (15 3 S s 4 | [10) 08 03 ov (174 o
1 || 1 —l J L 1 1 L a
¢ %:#9| ¥E QISdUTIN ON ‘08~N ‘00£1-d0dY ‘HI¥O/SIM ==e=e=-n- . o1

¢ %3¢ )| 22 038413 "ON ‘PE=N “950-08M ‘30I7Q0¥dNI] ————
UN3gAN
ﬁan
- 00
II‘I.-'-IIM 'a
]
“.lll.l.lli la
Les
nuny

(SINJiLud 20 30ULS JTEWM AT OILUIMINN XISNOIAINS ONOWH SNIONOISIY)
JSNOJS GA1103r80 40 NOILWYNO :00E1-40dN ONY SE0-08W SALONIS

I J4NOIL

ONIGNOJS3H IN3OW3d

» _.ﬁﬂ.v&d




II-i-:i..II- .J
: INGMINTNL J0 odU1S WOMJd SHIIM : .
3 O off oot 8 o8 o ® 65 - & ® % 2,
-0l __
.._“.-.m----...... L “_
2
-0 rmn_
-0y S
=
-08 o
2
y e o
L
i
L. - 04 M
g2=N ‘SINIIIUd §I0 ~meem--nm m
6Z=N ‘SINIT W4 301704dN3T
aNIaan -8
“loe
"t |
L1 oot

(340 (1155040 OHM SINILIMd TTEUNHAZ)
U3A0SS04D OL INBALUZML Jo JNULS 0N TIL +210-184 ANLS |




[ A —— i .. -t v

: INGHIUYL Jdu LdUIS HOHJ SHIIM . :
o O o o oM o o m e s O oF @ o B
| et ]
...._..._
R - 01
. lencennnannny
T Y-
‘. - 02
mees L o
1.
, o
.i”!." o
-“!.“ -
L
. Of=N ‘CIN3IIHd S0 -~--~==e- i
g2«N “SIN3IIYd JOIN04NTT = "
[ ek ..__. - 03
- Lo
4
— (
Ll

(L0 d3dd0ui OHY iNILINd JTBUNTHAT)
IN0 ONIddONG 0L kzmzh.muzan..__ﬂ %_.w%umm HOYd JWIL :Z10-18W XONIS

INJHIYL WILINI NO IN30N3d




: N A A e = e g B = - -+ i

: INGHIUIYL 40 wdblS 'WO¥d SHIAM ' .. | N
_._ osp O 051 027 O} 001 08 08 0. 09 03 O O 02 O O

L 1 1 g ' ] ] 1 1 i 1 0 il .
ﬂwmww 29 QaI0] nmu_mwm.mz‘mmﬂmm%mm 01 -

4 ' - A : | I ! _

. . tideT j. i

oz A

L3
femwwa

)
SNIONDJSIH IN3ON3d

.Ia ”

1 . i
~ 1) |
- i I
¢ Tg .m ;
|

%

if

A I

it |08 ﬁ

“nl :F

fra——
§

a

—

( SEGS i .m.w vivgol T (SINILLHd 20 JBULS ITEUMUAD) | |
aspri M ssuboad ") TGS INLEIL GL WL +210-18H Aanis | S
14 i) S

v == - .-
- - -




—13-

R o Y M T G SR A N AR N 8 g A A A Ak, W AEEERE g S e

INSWIHINL 40 1¥UIS WO¥d SHIM
oot 091 oh 01 00t 08 09 oF 02

] 1 1 "

B dr t el s w8 e 4 [T

(%1€ OF QY30 0N ‘98~N ‘OQE[-dJd{ ~mmemmens
(4zo)  BE OM3IQ "ON ‘4b~N "SE0-0B4 ——
(e XR

<,

(SINALING 20 00l OALUIMING X18N0IAINE F1HENTUAI)
HIH3O OL XUINI RONLS WOMd SWIL '00E1-d0dN ONY -920-068W S310NLS

§ 04

- 09

- 04

SNIAIAYNS INJDHAd

n
'
__
1
| 1
'
|
1
!
1
1




INGHIHIYL 40 LUHIS HOMJ SYIM Lo

now  oon oo  oowm  w  ow ¢ e e |
Ob 0430 “ON, ‘B6=N_‘S30 1£10-18M e | | oo .

UF DE30 °ON VBN it Eeoen o

Ll e |

. " )

v |

5 8

3 i

- ﬁam ” m
L : |

Yoy e Foo = |

S .

I SR

-

. |

(SINTLINd 2 FNIS TN o

HIH30 0L AYLING »na.m WOYd u_.__m 110-18W XONIS i

. 9 JUNOT4 ﬂﬂ



SISONIUIQ WO¥J SHIIM
ot s®Z o0 sr 0@ s oSt s21 oo LY 0g 4

0
| 1 1 : 1 [ 1 1 Q
(ONIHIIY) SZEV=N ‘AIAUNS INOIIUN w——es

82 Qu30 'ON ‘PG=N ‘OQLI-d3dN =es=e-=e- | |08

€2 0430 "ON ‘6i-N ‘9£0-08M

TNIBI -
- 02

——
-ll..-_’lllalllllll.n

-:l:::lﬁl | oo

o

lllk-7-/

(SIN311d QILHININA XISNOTAZYL JEUNTHAT)
HIG30 OL SISONSYIO WO¥4 3WIL 0021-d3dN ONY SE0-08W §310NLS

{ 014

SNIAIAMNS IN3ON3d




[N !
!

mHmcszn _.E”_.u_ SHIM
S I L . . . L. . N .

L i 1 A 1 [1 b
-

o 0430 O, ‘66N, ‘530 2?!
30 0N ‘$6-N %._ £10-1
o7 30 ‘ON- “ZbN ¢ m%

-
]

(SINIITYJ 20 IBYIS THLATUAT) | 2
: HIY3a OL SISON®YIO 218070ISIH me .m__m_a 1960-08H: ONY £10-1




Statistical Review and Evaluation

Date: FEB 12 .-
HDA #: 19-070/Drug Clasc:IA
Applicant: Tap Pharmaceuticals (thru Abbott Lahoratories)

Name of Drug: Leuprolide Acetate (Injectable)

Documents Reviewed: VYolume 8.1 (Amendment No. 5) of NDA 19-010 dated 2/1/85

I. Backyround

This submission contains updated survival information through 1/31/85 for
the conditional crossover study M81-017. For detailed information on this and
other relevant studies (H40-036, NPCP-1300), please refer to my previous
statistical reviews (10/11/84, 6/28/84 and 4/13/84).

II. Sponsor's Updated Survival Information on Study MB1-017

A3 of January 31, 1985, 45 of the 94 patients in the Leuproliie/DES group
had died. The nedian survival time from study entry is estimated to be 146
weeks (S.E. 10 weeks). For the DES/Leuprolide group, 47 of 99 patients had
died. The 50.54th percentile of the survival time 13 estimated to be 136
weeks {S.E. 10 w2eks). It would take one more death to reach the median
survival time to this group. The sponsor estimated that the wedian swrvival
tiwe would be around 140 weeks vhen 1t is rcached. The two curves are not
statistically siynificantly different (p=0.71 by the generalized Wilcoxon rank
test and p=0.9% by the log rank test).

The median survival time from histufogic diagnosis was estiamted a3 242 weeks
{S.E. 50-100 weeks) for the Leuprolide/DES group and 250 weeks (S.F. 20-350
weeks) for tue DES/Levprolide group. The two sets of survival curves are
nrovided in the Appendix.

1i]. Reyivwer's Comients

The 120 strvivil curves frou Study [1-G17 are staflar. Thes crossed

__iach +ther several Limes betueen ueels G and 7D and again vetueon weeks 135

ami 1.5, There s n0 statisticeglily sipnificant difference in these two cirves
and probasly will wot be when all the patient's sre followed to desth :mless 3
. drastic departwre from tae current trand takes place. Asywmptetic §58 =
confidence limits on the wedian swrvival tiwe could be constructed by using
the formula: fstimted wedien survival + 1.96 S.E. Based uan this estisstion,
a 95z nul'idegu tltrn}‘f: ?1; ae;ﬂ.) m!!::d !rt: study ﬂt’;‘ ofiﬂu 3
ieuprolide/DES sould IZu, 130) WeELS & corrasponsing interva
Cor tae IES/ ousrolide growp would be (120, 157) weets. "
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One concern is in the interpretation of the survival information of this
study. Since this is a conditional crossover study, many patients in either
*reatuent group recelived both Leuprolide and DES at different time points.
is conceivabl2 that the survival patterns of the two groups would be similar
regardless of alternate treatments. Information on the duration of each
reyimn of the two yroups is provided only for those patients who crossed gver
and died subsequently (see 10/11/84 review). 1t would be difficult to
concluue that the median survival of thc crossover regimen wou!ld be no worse
than DES based on this study alone. The best one could do is to use the
survival inforuwation of the NPCP-1220 study as a comparisonm.
used by the sponsor as the historical control group for Study MBU-036.
muian survival time for the NPCP-T300 (DES/ORCH} study was estimated as 154
weeks (S.E. 12 weeks). Thus, it would seem that wedian survival from the
craossover regisen (Leuprolide/DES) is in Tine with that of the NPCP-1300 study
{145 vs. 154 weeks). 1t should be noted that this is a very crude

couparison. The problems of using historical controls are well-known.
However, this appears to he the best one could do from the available data.
Hote also that the median survival time of the Leuprolide patients (M30-035)

" was estimated as 171 weeks {S.E. 12 weeks). This was considerably smaller
tiaa the 155 weeks (S.E. 12 weeks) from the NPCP-1300 stugy.
was not statistically significant because of the smail sample size of Study

H60-035 (K-=47).

i¥. Summary Conclusions

Based on the updated information on Study M81-017, approxiwate 95%
confidence limits for the wedian survival time from study entry are estimated
to be 145 + 20 weexs for the Leuprolide/DES regimen and 140 + 20 weeks for the
DES/Leuprolide regimen. This appears to be in line with the median survival
tiue of the BES/ORCH patients in the KPCP-1300 study (95% confidence 7imits:
134 + 24 weeks). This comparison does not take into consideration the
possible problems of using a historical control group.
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Appendix A (Continued)

Study Investigator(s) Study Description
M81-017 Mostafa M. €thilali, M.D. Phase 111
: John Trachtenberg, M.D. Prostatic
i Royal Victoria Hospital Cancer Study
Montreal, P.Q., Canada
] H3A 1Al
Marc Garnick, M.D.
) | Dana Farber Cancer Institute
» 44 Binney Street

Boston, MA 02115

Andrew G, Glass, M.D,
Kaiser Permanente

3414 N. Montana Avenye
Portland, OR 97227

John H, Glick, M.D.

Hospital of the University
of Pennsylvania

3400 Spruce Street

Phildaelphia, PA 19104

~— L. Michael Glode, M.D.
John Wettlaufer, M.D.
University of Colorado
Medical Center

4200 East Ninth Avenue
Denver, CO 80262

Anthony F. Greco, M.D.
Vanderbilt University Hospital
21st Avenue South

Nashville, TN 37232

Patrick D. Guinan, M.D.
Cook County Hospital
1825 W. Harrison St.
Chicago, IL 60612

Harold Harvey, M.D.

Allan Lipton, M.D.

The M., Hershey Medical Center
Pennsylvania State University
500 Univarsity Drive

iershey, PA 37033
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W Appendix A
List of A1) Clinical Investigators for Leuprolide Acetate
Study Investigator(s) Study Description
MB0-036 Pierre R. Band, M.D. Phase I1
Gilles Beland, M.D Prostatic
Institut de Cancer de Montreal Cancer Study

Centre Hospitalier Notre-Dame
Montreal, Quebec
Canada

Mario A, Eisenberger, M.D.

Norman L. Block, M.D.

University of Miami Hospitals
and Clinics

Miami, FL

Robert P, Gibbons, M.D.
Roy J. Correz, Jr., M.D.
The Mason Clinic
Seattle, WA 98111

Andrew G. Glass, M.D.
Kaiser Permanente
- Portland, OR

L. Michael Glode, M.D.
John Wettlaufer, M.D,
University of Colorado
Denver, CO

Anthony F. Greco, M.D.
Yanderbilt University Hospi tal
Nashville, TN

David Heber, M.0., Ph.D,
Jacob Rajfer, M.D.

Harbor - UCLA Medical Center
Torrance, CA

James N, Hueser, M.D.
Boone Clinic
Columbia, Mg

Hyman B. Muss, M.D.

Martin I Resnick, M.D.

Bowman Gray School of Medicine
Winston-Salem, NC
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Study

Appendix A {Continued)
Investigqator(s) Study Description

4e0-036

#481-017

Richard J. Santen, M.D. Phase Il
Harold A. Harvey, M.D. Prostatic
Allan Lipton, M.D. | Cancer Study
The M.S. Hershey Medical Center

Hershey, PA

Harvey G. Schneir, M.D.
UCLA VA Hospital
Sepulveda, CA

Joseph A. Smith, M.D.
University of Utah Medical Center
Salt Lake City, UT

Gerald H. Sokol, M.D.
Tampa General Hospital
Tampa, FL

Barry S. Stein, M.D.
Temple University Hospital
Phildaelphia, PA

Gilles Beland, M.D. Phase 11l
Pierre R. Band, M.D. Prostatic
Centre Hospitalier Notre-Dame Cancer Study
1560 est, Sherbrooke

Montreal, Quebec

H21 4MI Canada

Norman L. Block, M.D.

Mario A. Eisenberger, M.D.

University of Miami Hospitals
and Clinics

1475 N.N. 12th Avenue

Miami, FL 33136

Roy J. Correa, Jr., M.D.
Robert P, Gibbons, M.D.
The Mason Clinic

1100 Ninth Ave,

Seattle, WA 98111

Jaime de la Garza, M.D.

Instituto Naciocnal de Cancerologia
San Buenaventura S/N

Mexico City, Mexico (Tlalpan, D.F.)
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K;: Appendix A (Contfnued)
Study Investigator(s) Study Description
M81-017 David Heber, M.D., Ph.D. Phase 111
Jacob Rajfer, M.D. Prostatic
Harbor, UCLA Cancer Study

Page 60 - NDA 19-010

1000 West Carssn Street
Torrance, CA 90509

John Hoskins, M.D.
1200 Euclid Avenue
Sfoux Falls, SD 57105

Martin I. Resnick, M.D.

Case Western Reserve University

School of Medicine and University
Hospitals

2065 Adelbert Road

Cleveland, ON 44106

Harvey Schneir, M.D. )
YA Hospital

16111 Plummer Stree*

Sepulveda, CA 91343

Roohollah Sharifi, M.0.
Thomas E. Lad, M.D.

University of I11inois
840 South Wood St.

Chicago, IL 60612

Joseph A. Smith, M.D,

University of Utah Medical Center
50 North Medical Drive

Salt Lake City, uT 84132

Gerald Sokol, M.D,

Tampa General Hospital
Davis Island

Tampa, FL 33606

Mark F, Soloway, M.D.
University of Tennessee
956 Court Road

Memphis, TN 38103
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Study

Appendix A {Continued)
Investigator(s)

Study Description

M81-017

M82-037

M83-018

M83-L19

M76-008

Barry S. Stein, M.D.
Temple University Hospital
340] Broad Street
Philadelphia, PA 19140

Philip E. Ashburn, M.D,

Wake Internal Medicine
Consultants

2300 Blue Ridge Boulevard

Raleigh, NC 27607

Alpheus T, Appenheimer, M.D,
Warmolts Family Medical Center
305 N. Fourth St.

Oregon, IL 61016

Joseph A, Smith, M.D.

University of Utah Medical Center
50 N. Medical Drive

Salt Lake City, UT 84132

Joseph A. Smith, M.D.

University cf Utah Medical Center
50 N. Mcdical Drive

Salt Lake City, UT 84132

Barry S. Stein, M.D.
Temple University Hospital
Philadelphia, PA

John Trachtenberg, M.D.
Toronto General Hospital
Department of Urology
Toronto

Ontario, Canada M5T ILG

Keith Tolman, M.D.

Abbott Research Center

University of Utah Medical Center
50 N. Medical Drive

Salt Lake City, UT 84132

Thomas E. Davis, M.D., and
David P. Rose, M.D., Ph.D.
University of Wisconsin
Madison, Wl

Phase 111
Prostatic
Cancer Study

Compassfonate
Study

DES Lead-in
Study

Bicavailability
Study

Phase I Breast
Cancer Study
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Appendix A (Continued)

Study Investigator(s) Study Description

M77-005 Alcide Chapdalaine, M.D. Phase 1, Female
Maisonneuve-Rosemont Hospital Yolunteers
Montreal, Canada

M77-019 D. R. London, M,D. Phase I, Female
Queen Elizabeth Hospital Yolunteers
Birmingham, England

M77-028 Alcide Chapdalaine, M.D. Phase 1, Female
Maisonneuve-Rosemont Hospi tal Yolunteers
Montreal, Canada

M77-037 George Tolis, M.D. Phase | Breast
Panteleimon Clinic Cancer Study
Athens, Greece

M78-003/M78-022 L. Michae) Glode, M.D. Phase I Breast
William Robinson, M.D. Cancer Study

University of Colorado
Medical Center, B-171
4200 East Ninth Avenye
Denver, CO 80262

Mark A, Hardy, M.D.

George C. Escher, M.D.
Columbia Presbvterian Hospi tal
630 West 168th Street

New York, NY 10032

Harold Harvey, M,D.

Allan Lipton, M.D. :
Milton S. Hershey Medical Center
Pennsylvania State University
500 University Drive

Hershey, PA 17033

Richard L, Landau, i.D.
University of Chicago
950 East 59th Street
Chicago, IL 60637

Albert Segaloff, M.D.

Alton Ochsner Medical Foundation
1520 Jefferson Highway

New Orleans, LA 7012}
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Study

Arrendix A (Continued)

Investigator(s) Study Description

M79-007/M79-021

Pierre Band, M.D. Phase 11 Breast
Institut du Cancer de Montrea) Cancer Study

Montreal, Quebec, Canada

Jaime de la Garza, M.D.

National Institute of Cancerology
Mexico City, Mexico

Rodo1 fo Diaz-Perches, M.D,
General Hospital
Mexico City, Mexico

Andrew Glass, M.D.

Kaiser-Permanente Clinic
Portland, OR

L. Michael Glode, M.D.
University of Colorado Medical Center
Denver, CO

darold Harvey, M.D,

Milton S. Hershey Medical Center
Hershey, PA

Harvey Lerner, M.D.
Pennsylvania Hospi tal
Philadelphia, PA

David Plotkin, M.D.

Memorial Cancer Research Foundation
Culver City, CA

Albert Segaloff, M.D.
Alton Ochsner Medical Foundation
New Orleans, LA

George Tolis, M.D.

Royal Victoria Hospital
Montreal, Quebec, Canada

Yvonne Van Loon, M.D.
Silver Bow Hospital
Butte, MT

Charles Vogel, M.D.
vniversity of Miami
Miamni, FL
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Appendix A (Continuad)

Study Investigator(s) Study Description
M80-004 Pierre R. Band, M.D. Phase 1] Breast
Institut du Cancer de Montreal Cancer Study

Centre Hospitalier Notre-Dame
Monti-eal, Quebec, Canada

Robert W. Frelick, M.D.
Wilmington Medical Center
Wilmington, DE

Andrew G. Glass, M.D.
Kaiser Permanente Hospital
Portland, OR

L. Michael Glode, M.D,
University of Colorado
Denver, CO

Anthony F. Greco, M.D.

Medical Center North
Vanderbilt University Hospital
Nashville, TN

Harold A, Harvey, M.D,

Allan Lipton, M.D.

The M.S. Hershey Medical Center
Hershey, PA

James N, Hueser, M.D.
Boone Clinic
Columbia, MO

Loren J,. Humphrey, M.D.
Shawnee Mission Medical Center
Shawnee Mission, KS

Harvey J. Lerner, M.D.
Pennsylvania Hospital
Philadelphia, PA

Hyman B, Muss, M.D,
Bowman Gray School of Medicine
Winston-Salem, NC

David Plotkin, M,D.
Brotman Medical Center
Culver City, CA
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w Appendix A (Continited)
Study Investigator(s)
M80-004 Gerald Sokol, M.D.
Tampa General Hospita)
Tampa, FL

Charles L. vogel, M.D.
Comprehensive Cancer Center
Mtami, FL

Japanese (Takeda)

{ Breast Cancer Study

Tetsuo Taguchi

Department of Surgery

Institute for Microbial Disease
Osaka University

Osaka, Japan

Hisanori Xawaji
Central Research Division
Takeda Chemical Industries, Ltd.

Study Description

Phase II Breast
Cancer Study

Phase 1 Breast
Cancer Study
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The following tables summarize the symptomatic improvement
seen in patients who were enrolled in the two studies.

MB86-031

s (¢ Iqerovenept in Criteria during Lupron Treatment

¥Yinal BEvaluation (Table 8)

Lupren
Dysmenorrhea 96% (2 6/27)
Pelvic Pain 85% (22/26)
Dysparehnia 47% (7/18%)

Pelvic Tendercess 73% (15/26)

Placedbo

38%
43%
30%

33%

(8/21)
(9/21)
(3/10)

(7/21)

)

<0.001
<0.001
0.150

It ig interesting to note the placedbo effect. About 30-40°

patients in the study noted improvewent of their symptoms. In

final analys;s, €3% of lupron treated patients and 50% of plac

treated patients showed improvement in pelvic induration and
difference was not statistically significant (p value of 0.23)

shown in the above table). R

¥When compared tc baseline, dysmenorrhea &nd pelvic
continued to improve in the lupron treated patients although
effect had plateaued by the second month (Please see FPigure 1
Table la attached to tie end of the review).
induration significantly improved in the lupron treated pati-

Pelvic tenderness

of
the
:bo
:he

10t

-

" 3in

vhen compared to baseline scores but placebo patients showe:
Placebo patients showec

further improvement with treatment.

improvement, while dyspareunia stowed no improvement in ei

group.

zhe
ind
nd
its

no

noe
1er
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c._ Col ons

{1) Bejentific
1. gzgicacz: A¥S scoring systenm

In spite of some variatinon between the studies of the two GNRE
analogues which have been submitted for NDA approval, it is
reassuring to.xnow tbat botla studies came up with a sizilar ctange
4p endopetridsis score. Jt is apparert that the analogue- do
decreasa.AFPS scoring at tie end of treatment, and there is 25out
a 35-50% decrexse in the scoring cf the disease. We do not av.
data on sdhesions and various anatcmical differences ir the lunron

study as we dc in the pafarelin study. =

gimilar to the nafarelin study, about $0-63% of patients '50%
in pafarelin study and 62% in tbhe present study) showed improve :ent
with treatment of analogues.

Tn addition, it is clear from this study and the pnafar -lin
-study that the patients who probably benefit the most from ana. Fue
treatment are the patients with mild and moderate diseas as
categorized by AFs scoring. Patients who have severe Cisease are
not as likely to respond and patients with mild disezse dc neot
appear to sbow any further improvement. Unlike the present st :7,
the pafarelin study did shew much improvement in patients with :iléd

cr Stage I disease.

It is also important to note that like tbhe npatarelin st idy,
complete remission occurred in only a very few patients (20/7 1),
Thus, this form of treatment quiets the disease, but does not
eradicate it. Tt is clear from relapse rates, that the disea: * is
quiescent with the treatment, but Aces recur. ;
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Laboratory changes were much the same as have been seen in
other studies. Lupron treated patients showed a slight rise while
danazol patients showed a significant rise in hemoglobin. SGPT rose
in one lupron and many danazol patients and SGOT rose in several
lupron and many more danazol patients. Alk Phos rose in lupron
treated patients. BUN increased in the lupron patients as noted in
the previous study. HDL choliesterol decreased in the danazol
patients. Adverse events were similar to that noted in previous

studjes.

Pharmacokinetics gtudies: Peak levels of lupron were found 30
mins after dosing, but there appeared to be a great deal of
variability with .the intranasal dosing. For this reason, the
sporsor degided'to“hot pursue studies with intranasal dosing.
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far, <
In a subsequent submission, a few of the patients who were
retested showed resolution of bone loss. However, the retesting vas
performed- at various intervals and again may reflect tiis
particular dgroup of patients rather than provide gene-:-al
reassurance. :

Laboratory Evaluations (Tables 28 and 29):

Table 28 lists the changes in lab values by individual val :es
and by crosstabulation. A few lupron treated patients shc 'ed
changes in lipids, altering from normal to high. A few patie ts
also shoved a Fise in IDH phosphorus. A few patients showed a r . se
in hemoglobin from low to normal. SGOT, hemoglobin, hematocrit nd
LDL rose in a quite few patients. Table 29 lists a summary of
changes in lab values by treatment groups. The lab tests wh ch
showed significant changes either from baseline or between grc ps
are mentioned below: -

Hemoglobin and Hematocrit: Both factors rose in both grou s,
although the rise in the danazol treated groups was significanr ly
greater. However, the rise in hematocrit/hemoglobin was all wit in
the normal range. The mechanism of action of the two drugs is
probably different, since Jluprcn caused the rise by stopr ng
menstrual bleeding while danazol, in addition, has an androge ic
effect on the bone marrow.

Blood counts: Flatelet count rose with danazol and white bl 2d
cell count fell with lupron. Slight leukopenia has been noted v =
other analogues.

Uric acid: Uric acid rose with lupron. This was also notec in
the nafarelin NDA. However, the clinical sic "ificance is not cle -.

BUN/Creatinine: BUN rose with lupron and fell with danaz 1.
Creatinine rose with both lupron and danazol. The changes w re
slight and may not have clinical significance. '

Protein: Total protein rose with both drugs while albumin r se
with lupron. Since lupron is not broken down by the P450 system in
the liver, it is not likely that it induces protein synthesis.

Liver tests: SGOT, Alk Phos, and LDH rose with both drugs/ 1e
rise in SGOT was more significant for danzzcl and the rise in Jlk
Phos more.significant for lupron. The former is the well~kn ~n
effect of danazol on the 1liver and the latter reflects b ne
turnover due to the hypoestrogenic state.

Lipids: Total cholestercl, and LDL rose while HDL £ [l
significantly with danazol. Triglycerides, LDL and HDL rose w :h
lupron. The rise in LDL was nhot as high as with danazol. ' e
HDL/LDL ratio was adversely affected by danazel, but not by lupr- a.

-
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Table 20 provides individual hormone data (estradiol -~ ng/dl;
and progesterone- ng/dl) evaluated at baseline, 3rd and éth mor:hs
for lupron and danazol treated patients. Table 21 and 22 summar .ize
the data. lupron dcoes suppress hormones more profoundly than
danazol, lupron patients showing statistically signific'nt
suppression of estradiol from baseline for within group and + en
conpared to danazol at the 3 and & wmonth evaluation. ne
progesterone levels show significance when compared to danazol o 1y
at the 6 month analysis. Both lupron and danazol suppress. estrac.:osl
and, progesterorne when compared to baseline for both analysis.

Analgesic Bcore (Table 23):

The mean and median amount of analgesics used by patients .n
both groups appear to be similar, although no statistic:l
information is available. The standard deviation of the 1lup:
group appears to be slightly higher, although again no statistic 1
information is provided.

Changes in vital signs (Table 25):

Most ©f the vital signs did not vary significantly betwe
the treatment groups, although the lupron patients had a slight
end of treatment diastolic blood pressure. Although both grou:
gained weight, the danazol patients gained more weight and showe
significance from baseline and from lupron patients.

[PPERTY I PO )

Bone Mineral Density Changes .(Table 26 and 27):

Table 26 lists all the individual values fcr each test. Tabl
27 gives the mean percent changes in the bone content using variou
technigques. The numbers of patients in some groups are extremel
small (Please see attached table taken from the RDA). The test.
where the largest numbers of patients were entered were for spin
dual photon, hip-femoral neclk and spine CT scan (there were onl’
8/9 patients in this study). Statistically significant decrease:
were noted in spine-dual photon, hip-fenoral neck, calcaneus~single
photon and spine €T scan. It is to be expected that these
techniques would show the greatest changes, since they reasure
estrogen sensitive bone changes. tage change from baseline was -
4.3% for dual photon and ~7.0% for CT scan. These numbers vary
sorewhat from the data in the MB6-031 study and also from the
nafarelin study. In the 031 study, CT scan showed a ~11.8% decrease
in bone mineral deasity. In the nafarelin NDA, the loss by dual
photon at the end of the treatment period was 3.6%. (Nafarelin NDA
which had higher 1. .ubers of patients showed a2 total vertebral loss
of bone of 4.3% ».ad 5.8% by dual photon. Trabecular bone loss by

CT scan was . 8.’%). In the TAP subnission {Lupron for
}, the dual photon loss was and by CT scan, the loss
was The variability between all these studies are

troublesome. The summary section of this review contains a table
of all the information available in the three NDA's subnitted sO
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the change appears to have occurred by the first month. (Please
see Figure 2 and Table 1b attached to the end of the reviev).

Patient evaluation of pain (Tables 16, 17 and 18):

The three tables contain a summary of analysis of patient
evaluation forms. Each table consists of monthly summaries of “he
three symptoms evaluated in this study.

pysmenorrhea: Data for individual months is interesting, since
very few lupron patients complained of dysmenorrhea after the f.!'st
month, waile the darazol patients took a little longer to re.och
amenorrhea, if they did at all. Hence, the change from base’ .ne
was most significant for the lupron patients within the f:'st
month. The few patients who did not show improvement @ -om
dysmenorrhea showed very little change after the second month, “he
danazol petients, on the other hand, continued to show improver:'nt
every month, with significant improvement from baseline right vr-il
the last month, when only a few patients continued to complair of
dysmenorrhea. Throughout the study, the differences between lu; -on
and danazol were not statistically significant. In the £f::5al
analysis, .both showed significant change from baseline.

felvic Paip: In this category, both groups of patients nc:ed
improvement from baseline which was statistically significant
p < 0.05) for all lupron and danazel treated groups at e\ 'ry
monthly analysis and in the f£inal analysis. It is interesting to
note that in both groups, the improvement in this symptom = ad
stabilized by the second month, with not much further improver nt
in the rating after that analysis.

Dyspareunia: This rating is interesting, since it is the ne
rating which was significantly greater with danazol treatment, & st
likely due to the fact that danazol does not result in vag:i al
dryness and decreased likido due to the hypoestrogenism causec DY
lupron. It is also interesting that the decreaase in pain which ay
account for part of the relief of dyspareunia is not great enc gh
to eliminate the discomfort due to the hypoestrogenism. 1In fe t,
at each month, danazol treated patients showed greater improver nt
in this symptom than lupron patients for the same month. Dana 21
patients show rapid improvement from baseline during the fi st
month, but lupron patients do not show improvement from basel ne
until the thiré month. The same difference in effect was carr ed
through teo the final analysis.

pvaluation of menstrual cycles in the two groups (Table 1 ):

Lupron seems to be superior to danazol in suppression °2f
menses in & greater number of patients, and alsoc acts more rapic Y.

Evaldation of Eormone Dats (Tables 20, 21 and 17):
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treatment period (or within 2 weeks of completion of the study).

2. Prior to start of treatment, patients will receive an
endonmetriosis history, other medical, menstrual and fertility
history.

3. Baseline E2 and P Jevels pre study and g 12 weeks during
the study.

4. Clinical evaluation will be done every 4 weeks, but pelvic
exam will be done pre-study and every 12 weeks. ‘

5. Physical exam at the start and at 24 weeXks.

6. Baseline blood tests, including hemoglobin, choles€erol,
etc. All lab tests will be repeated at 24 weeks. Pregnancy test
will be performed within cne week prior to entry into the study.

~. Clinical baseline evaluation of Pbleeding patterns and
extent of bleeding, as measured by date of first day of last two
menstrual cycles and/or irregular vaginal bleeding, and average
cycle length every 4 weeks. Duration and amount ol uterine bleeding
will also be recorded.

8. Clinical evaluation of signs and symptoms will be recorded.
They are: pelvic pain, dysmencrrhea, dyspareunia, pelvic tenderness
and induration. The patient will asses the existence and severity
of the three symptoms. Freguency of analgesic use will be recordead
to determine score. Coital frequency will also be recorded. 'the
physician will assess the two signs and grade them according to
severity. All assessments will be rild, moderate or seve-e.
Symptoms and signs will be rated during each clinical visit 4 we 'ks
apart. While pain measurements will be used, they will not be v ed
as primary efficacy parameter. :

9. Radiological evaluation of bone mineral content will be
assessed prior to start of therapy and at 24 weeks (or withi 2
weeks of completion of the study). Several methods were usec o
measure bone density, ‘ncluding dual photon or CT scan of the sp ne
to assess trabecular hone will be performed. Single photon of he
wrist and hip/femoral neck studies were also be done.

(¢) Bafety considerations

(a) Clinical studies:

Adverse reactions will be monitored and severity duly no.ed
and recorded, including its relationship to study drug.

(b) Laboratory studies:

i. Routine: Cholesterol ang other routine lab ter s
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placelo group showed improvement from baseline during the first and
second wmonths, during times when lupron patients showrd no
gtatistical difference from baseline.

Evaluation of menstrual cycles in the two groups:

Most Qf the. luypron treated patients had become amenc rheic
during the’'¥second "month, with only two patients (428 an: 429)

continuing to menstruate after the second month. Most ¢ ° the
placebo treated patients did not loose their menstrual peri 1is.

rvaluation of Hormone Data (Tables 15, 16 and 17):

Table 15 provides individual hormone data (estradiol - g/dl;
and progasterone- ng/dl). Table 16 is a summary of both 1 vels.
Both tables show adegquate suppression of both hormones with upron
but not with placebo, as is to be expected. Table 17 doc ments
changes with each month. In this table, it is clear that est adiol
and progesterone levels suppress early in treatment and emain
suppressed throughout the treatment period, to levels of les than
30 pg/ml for estradiol. :

Analgesic Bcore (Table 18):

‘The amount of analgesics used by patients in the Jpron
treated group was considerably less than with the placebo t zated
group. -No significance value is attached to the data.

Changes in vital signs (Table 19):

None of the vital signs varied significantly betwec the
<reatment groups, although the placebo patients had a l.ower
starting blood pressure.

Bone Mineral Density Changes (Table 20 and 21}:

Table 20 lists all the individual values for each test. Table
21 gives the mean percent changes in the bone content using v rious
techniques. The numbers of patients in each group is ext emely
small. For instance, there was only one placebo patient in th dual

photon- group, and only 2 in spinal €T scan. By the atter
procedure, there was a ~11.8% CzaCrease in bone mineral densit but

we have no post-treatment recovery values. Such informati 1 was
available with the nafarelin NDA. The loss by dual photon ¢ the
end of the treatment period was =-3.6%. (Nafarelin RDA whi 1 had

higher numbers of patients showed a total vertebral loss © bone
of -4.3% and ~-5.8% by dual photon. Trabecular bone loss by C scan
was =8.7%). It is not clear whether the CT measurement in t ¢ NDA
is total or trabecular bone measurement. I suspect that it is total
vertebral bone measurement. In any case, the loss in this st dy is
greater than in the nafarelin study. In the TAP submissic 19943
(Lupron for ), the dual photeon loss was . anu 2y CT




h

[ 4

b
!
) q
11 |
; (a) Patient Population \
P Demography
i. Number 30 in each of two arms. {
ii age Pre-menopausal women at least 18 years ’
p of age.

1ii{ Bsex Female
(b) ci&nicai‘@iaractoristics for inclusion

The following criteria were used for including'patients in the
| study:

l. Patients should have pain which is classifiea by the
Biberoglu and Behrman classification as being more than mild. Those
patients who have mild pain will not be included. Patients shoulad
have moderate or severe symptons in at least one of these
categories: pelvic pain (outside of menses), dyspareunia or pelvic
tenderness.

2. The patient will have endometriosis established by
laparoscopy and possibly, color photography. Laparoscopy must be
performed within three months prior to the study.

o

' ' 3. Patients may be included if they have undergone only
partial removal of the genital tract or had pPrevious surgery for
endometriosis, .

4. The patient must have normal menses for at least two cycles
prior to entry. If she had previous therapy, laparoscopy must be
performed after discontinuation of previous therapy.

5. Pregnancy test must be performed within one week prior to
entry must be negative. The patient must use a barrier
contraceptive during the study. Patients must not cesire pregnancy.

(c) EBxclusion criteria: The following patients will be
exciuded:

1. Those with mild pain or induration only. ,

2. Previous therapy within three months prior to study.

3. Positive pregnancy test or nursing mothers.

4. Previous exposure toc lupron.

£. Diagnosis of osteoporosis or a bone density > 2 SD of age
matched controls.

(5) Procedure
~ (a); Bpecific formulations used in the study, including

the control drug: 3.75 mg of lupron depot to be given IM once every
4 weeks. The placebo contains no active drug. The drug is placed
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for only 6 months. No data exist for residual bone loss found in
women treated for longer than 6 months or for repeat treatments.

2. Treatment of pain of endometriosis is probably the ~ly
valid use of the analogues, since the clinical significance of
decrease ﬁn endometrial implants are not known at this time.

3. The analogues are not indicated for infertility associ: -ed
with endometriosis, since there are no data to show that treat: ant
with analogues in any way alters fertility outcones.

OTHER TREATMENTS:

Other mddical '~ ‘treatments have been studied. In £,
gestrinone, gossypol, clomiphene, tamoxifen, and prostagla: iin
synthetase inhibitors have all been used in some stud. :s.
Gestrinone is presently being used in Europe. All these treatmd its
suffer from the same problems outlined above, namely, all re
temporary measures for the treatment of endometriosis.

s
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for a number of yea:.. Overall, all analogues work similarly, to
suppress symptoms and signs of endometriosis, but as with e¢ther
treatments, represent a temporary relief of disease process rather
than a cure. The side-effect profile of the analogues vary from
danazol, being those associated with hypogonadism. Of prinmary
concern is bone loss due to hypoestrogenism and possible adverse
effects on lipids if hypoestrogenism is continued for long perlods
of time. The time frame over which such changes would becone of
major concern to the well-being of the patient is not really known
at this time. The following table provides the success rates roted
by different studies to date. Studies on lupron are reviewel in
the body of fhe NDA-review. The following table is simpl - an
overview, _

TABELE § (taken from refs. ¢ 8) °

Tabke U - Regression of endometriosis in paticots who underwent follow.up laparnicopy
- ‘' P
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Recently, the relative benefit/risX ratio of the two regi' ens
was discussed in a public forum by the agency. The advi ory
committee recommended approval of an CNRY analogue for
endometriosis. Testimony presented during the meeting brought out
these facts:

1. There is residual bone loss in women treated with (nRH
analogues for 6 months. The amount of loss is similar to the .oss
encountered in amenorrheic runners. In spite of this loss, t)ere
is no evidence at the present time indicating that the long ‘erm
fracture threshold may be adversely affected if women are treizted

.



S8URGICAL THERAPY:

Surgical therapy is usually reserved as an adjunct to
infertility and for reconstructive surgery in advanced stages of
endometriosis. The use of danazol or GnRH analogues in preparation
for surgery has been suggested, since both agents may shrink the
size of implants. However, surgical treatment is limited since it
is difficult to repeat surgery. In addition, removal of :ome
implants, by syrgery .does not correct basic pathophysiclogy o the
disease and rdcurrence is inevitable. Recurrence rates foll:''ing
reconstructive surgery are given below (refs. #7.)

TABLE 4
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GNRH ANALOGUES:

GnRH, a hypothalamic releasing hormone, is released .n a
pulsatile fashion and stimulates 1LH release, which is also sec: 2ted
in a pulsatile fashion. When given centinuously, the hormone jown
regulates receptors in the pituitary which results in suppre’ sion
of LH and FSH, after an initial stimulatory Pphase, resuitir * in
hypoestrogenic, anovulatory, hypogonadism. Long-acting  3nRH
analogues are synthetic analogues o©f GnRH, with va ious
substitutions of the native decapeptide, rendering them ~ore
stable. Since endometriosis is a disease which manifests i- selt
during the reproductive years of a woman's life, the objecti- » of
the treatment modality is to suppress ovulation and the mens- -“ual
cycle, thereby suppressing the growth of endometrial foci.

The analogues have been studied for trzatment of endometr ~°sis




PROGESTOGENS ONLY:

Hypoestrogenic, hyperprogestogenic status causes decidua)
transformation of the ectopic lesions, However, breakthrough
bleeding is common and there can be pProlonged peri
resumption of menses once the treatment is Stopped (7). Treatment
Success does net differ from combined therapy and poor cycle

control and €arly recurrence are common (please see table nelow,
derived from refs. $#7).
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hepatic failur:, hepatic adenomas hepatic pelinsis and cholestatic
) hepatitis have been repurted to the FDA, with periods of use
‘ ranging from 3 weeks to 7 Yyears. Many patients discontinue
4 treatment tecause of androgenic side-effects. Although danazol has
. been shown to be effective in suppressing endometrial implan:s and
pain relief, recurrence does occur, about 15-20% within the first
year following treatment and another 5% for each following y-ar of
b observation (7). Recurrence rates in several studies are no' ed in
the table below, derived from refs. # 7.
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In addition, recent studies have shown that medical, ang
possikly, surgical treatment of endometriosis, may not result in
any long term improvement ir fertility. °

Medical treatment for endometriosis has been based on creating
a hypogonadal or pseudopregnancy state. Various hormonal treatments
and their mechanism of action are mentioned below:

?

v TABLE 1 (taken from refs.f 7)
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A brief discussion of the various treatment modalities
available presently follows.

DANAZOL:

Danazol is one of two drugs approved in the U.S. for the
treatment of endometriosis. Danazol is an isooxazcle derivative of
ethisterone, and has some androgenicity via its main metabolite,
ethisterors. Because of its androyenic properties, Danazol can
cause marked weight gain, hirsutism, voice changes, and other side-
effects, including, on occasion, severe depression. Danazol acts
by a variety of wavs, not all of which have been characterized
well. Pulsatile gonadotrupin secretisn is often suppressed,
progesterone action at the endometrium is suppressed, SHBG and CBG
levels are suppressed, and estradiol levels are lowered, although
not tc postmenopausal levels. In addition, lipids are adversely
affected, with a rise in LDL and lowering of HDL. A few adverse
reaction have been reported with many years of use of danazol,
although 1labeling does not recomr: d preolonged use. Fulminant
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4. Pharmzzcodynamics and Pharmacokinetics: Please sce

Biopharmaceutics review.

§. Clinical Background:
Background:

Endometriosis is a complex and chronic condition which affects
womern, during their reproductive years. The condition may really be
two different diseases, as Dr. Wilson notes in his review in the
book "Endometriosis" (1). Th~» severe disease manifest by pelvic
adhesions and distortion of reproductive organs may really be a
surgical difease, while the mild form of the disease may be more
amenable to medical therapy.

Endometriosis affects approximately 1 in 15 women, although
the epidemiological data is not well defined.' Epidemiological
definition of this disease is poor because symptoms of the-disease,
namely, dysmenorrhea, pelvic p:c 'n, dyspareunia and infertility can
be associated with many other gynecolegic conditions, and unless,
in each case, laparcscopy or other anatomical definition of
endometrial impiants can be made, the clinician and the patient
cannot be sure of the diagnosis.

Another ma‘jor problem is lack of satisfactory classification
of the disease, which can predict desired clinical outcomes, for
instance, fertility, symptom relief, etc. >* It is not unusual for
asymptomatic patients to be found to have endometriosis during
laparoscopy. Patients with severe symptoms may nhot necessarily be
those with widespread disease. Location of endometrial implants may
contribute to symptoms as much as extension of disease. The Revised
Anmerican Fertility Society Scoring system attempted to classify
this disease in terms of lc~ation of implants or adhesions, but
such laparoscopic classification may not necessarily provide an
understanding of the pathophysiology of symptoms in this disease
and may nnt necessarily correlace with desired outcomes, namely
fertility or pain control.

There are at present no treatments available which could
eradicate endometriosis. All treatments available only assist in
relieving symptoms. In fact, medical treatments presently used,
namely, Danazol, oral contraceptives and other hormonal treatments
are all associated with only partial success or with enough side-
effects to make them only temporary treatments for endometriosis.
This could be due to the fact that endometriosis becomes quiescent
during treatments, but does not regress completely. Recent studies
have shown that improvement of implants seen on laparoscopy may not
correlate with regression of the activity of the implants. In one
study, histological examination revealed that secretory and
glandular elements remain within the implants that have improved
visually, regardless of the type of treatment.®

o
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MINUTES OF ONCOLOGIC DRUGS ADVISORY COMMITTEE MEETING
MARCH 28-29, 1985

The nineteenth meeting of the Oncologic Drugs Advisory Committee was opened by
the Executive Secretary with the introduction of four new members including a
new chairman of the committee. A brief presentation was made on the
importance and role of advisory committees to the Food and Drug Administration
(FDA).

The Chairman, Dr. Abeloff, then began the scientific and technical part of the
meeting introducing Dr. Johnson, FDA, who outlined the agency's requirements
for approval of new cancer drugs.

The committee next undertook a review of a new drug application NDA 19-297
Novantrone (mitoxantrone), sponsored by Lederle Laboratories. The chair noted
that questions posed by FDA to the committee and certain questions posed by a
committee member were sent to Lederle before the meeting. Presentation was
then made by an FDA medical officer, Dr. Burke, whose presentation focused on
the 5 controlled pivotal studies identified as such by the sponsor. Three of
5 studies involved uitoxantrone as a single agent compared to doxorubicin as
second line therapy of breast cancer. The fourth study was a non-randomized
historical retrospective comparison of mitcxantrone one as a single agent
versus doxorubicin as front line therapy in advanced breast cancer while the
5th study was a randomized prospective design where mitoxatrone was
substituted for doxorubicin comparing CMF with CAF, as front line therapy for
advanced breast cancer. A detailed presentation with slides was made £for all
of these studies.

In the first study reviewed, FDA's main concern was whether or not there was
adequate statistical power to discern relevant clinical differences. There
was no analysis of overall survival. There was also some question of the
appropriateness of the pogitive control. Major concerns in the 2nd study were
again the question of whether there is adequate power to discern relevant
clinical differences with regard to both response rates and quality of life.
There was a lack of overall survival data and also the subjective and
objective responses should have been analyzed separately. A similiar review
was made of the other pivotal studies. Noteworthy also was the issue of
cardiotoxicity which is perhaps the meost important issue for the drug in terms
of its relative cardiotoxicity vis—a-vis the standard agent, doxorubicin. The
clinical data contains only small numbers of patients treated at total doses
greater than 160 mg/m2, so any estimation of cummuletive incidence of
cardiotoxicity has to take into consideration the size of the denominator. 1In
sunmarizing, the FDA concerns are best described by the questions posed to the
conmittee (copy attached) and reiterated by Dr. Burke.

In response to a question posed by the committee, Dr. Burke noted that most of
the individual studies showed a trend toward favoring doxorubicin in terms of
response rates and time to treatment failures, but in the pooled date the
trends did not quite become statistically significant. A number of other
questions were raised by the committee, some of which were deferred for the
Lederie presentation on mitcxantrone,
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Dr. Cartwright began the presentation for Lederle noting that they would
concentrate on the data in the NPA though noting that the studies were not
stopped at the time of submission of data to FDA and at the end of their
presentation they would show data on the additional patients. Among

Dr. Cartwrieht's comments, he noted that of the 4450 patients, & third came
from American sponsored trials, and that in a data base of this size they had
an opportunity to look at the incidence of some of the serious side effects,
notably congestive heart failure. He noted there were 60 cases of congestive
failure, 57 of which had predisposing risk factors. Patient selection, study
parameters, and monitoring were discussed.

Dr. Posner's (Lederle) presentation was directed primarily at survival and
safety data, and included a review of the pivotal studies using their analysis
based on all randomized patients with regard to response rate, time to
treatment failure, and survival. In summing up the studies and presentation,
Dr. Posner concluded by saying the data showed that Novantrome (mitoxantrone)
and doxorubicin have comparable efficacy as measured by response rate, time to
treatment failure, quality of life, and survival based on pretreatment drug,
and performance status. The adverse s¥periance nrofile of mitoxartrone ic
superior to that of doxorubicin with specific reference to tle comparative
incidecce of mucositis and stomatitis, nausea, vomiting and alopecia. It is
also less cardiotoxic when compared by the incidence rates of clinical
congestive heart failure with increasing cumulative dose or by serial changes
in left ventricular ejection fraction.

There followed a brief presentation of Lederle's new data and a series of
questions by the committee. It was made clear by the Chair that this new data
would not be used by the committee in its final discussion and deliberation
regarding approvability or non-approvability of the drug.

The compittee began its formal discussion of the NDA with a seriles of
questions to the company including those specifically raised by Dr. Moertel
and sent to the company prior to the meetirng, following which general
committee discussion began. A number of committee members raised their
concerns about the studles and the data. Included here was the feeling that
these were premature studies compared to what the applicant originally
intended. Based on the data available it seemed a strong possibility that
mitoxantrone would prove inferior in terms of objective response rates,
initial progression of divease, and duraticn of response, had the s*udies
gone on to full maturity (completion). Questions on the size of the studies
and clearer evidence of leuser cardiotoxicity were also felt to be of major
concern. The numbers of patients in the cross-resistance pert of the atudies
were also felt to be small. After extensive further discussion, and a review
of the FPDA questions relating to this drug and the committee's consensus
response, the committee voted to recommend that the drug mitoxantrone not be
approved, noting that the committee in general felt hopeful about the drug and
that more data might be forthcoming to comnfirm that hopefulness.

The committee next considered NDA 50-595 epirubicin sponsored by Farmitalia

Carlo Erba/Adria. As with the previous drug, presentations were made by an
FDA staff member which was then followed by a number of company

N . L.
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representatives, headed by Professor Nicolis, prior to discussion by the

committee. This NDA contained 5 pivotal controlled studies. Among the 9
concerns of the studies highlighted by FDA were power considerations in terms ‘
of the size of the studies and their ability for comparing overall survival |
between groups of patients. In a number of the studies the applicant did not \
consider early faillures .n the denominator for evaluability.

It was noted that only slightly over half of the studies had case report forms

which were reviewable. Reasons for non-reviewability included non-translated ‘
foreign language and illegibility. The committee noted that printed material
submitted to it by the company was in some cases different from that provided
by FDA, and that FDA had not reviewed the updated data recently submitted by
the applicant.

A number of company representatives then made presentations to the committee
with slides to illustrate their points. Questions by committee members were
addressed to each presentor following his presentation. A key point raised by
the committee concerned the assumption that epirubicin was less cardiotoxic
than doxorubicin since, had they used a comparable myelotoxic dose of both
drugs the results might have shown the same effect. The main issue is how the
cardiotoxic dose relates to the therapeutic dose. In point of fact, the small
number of cases makes it difficult to prove there is less cardiotoxicity. A
brief but detailed review was presented by the applicant on cardiotoxicity,
including biopsy studies, to substantiate lesser cardiotoxicity inmn the
epirubicin-treated patients. The question relating to the reliability of the
MUGA scan and whether it is physiologically predictive was alsc discussed in
some detail.

The Committee discussion following the applicant's pres.ntation raised several
points. In terms of efficacy, the sample size in all of the studies appears
to be too small. There was only ome study in which the design was truly
adequate. The power of the studies was also felt to be iradequate. Survival
data was limited by the numbers involved and in some cases was not dealt with
at all. Following the committee discussion, the committee voted vnanimously
not. to recommend approval of the NDA at this time. The committee then
suggested toat new studies and/or recpening or extending certain of the
previous stulies would be useful.

The committee next considered NDA 19-010 leuprolide sponsored by TAP/Abbott
Laboratories. This NDA vas referred to this committee by the Division of
Metabolic and Endocrine Drug Products (DMEDP), FDA, which reviewed it. The
initial presentation was made by Dr. Sobel, Director of that division. Dr.
Sobel noted that & representative of the Endocrinologic and Metabolic Drugs
Advisory Committee was attending the meeting and that the NDA was brought to
the Oncologic Drugs Advisory Committee rather than their own committee because
of the preponderance of oncologic considerations. It was po..ted out that
DMEDP :ecommends approval cf the drug for the treatment of metastatic prostate
carcinoma, with restrictions to situations where surgical castration or DES

treatment were unacceptable,
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Specifically mentioned in the FDA preseatation was the fact that leuprolide
achieveg an effective medical castration for long periods of trime and appears
to be complete. Complete suppression of testosterone levels occurred out to
44 months. Some concern was expressed over the first few weeks of use because
of a stimulating effect ("flare"”) on the pituitary albeit the effect wears cff
after several weeks. Several patients that had impending ureteral
obstruc:-ions or vertebral bone collapse did show ureteral obstruction and
increasing bone pain which disappeared after one or two weeks. Response of
bone pain (secundary to metastatic disease) was considered an important
factor, and aithough numbers were small, DES appeared to be superior to
leuprolide 1iu regard to bone pain, although bone pain improvement did occur
with leuprolide. Two studies were submitted to demonstrate survival data, and
the Division concluded there was sufficlent data to establish that there was
no significant difference in survival with either DES or leuprolide.

Eared on their review DMEDP recommended approval of che drug but not as first
line treatment noting that where one has concerns about cardiovascular effects
and/or thromboembolism associated with the use of DES, one should consider
Jeuprolide. A number of questions were raised by the committee for Dr.
Sobel's response including the power of the studies with respect to
demonstrating survivorship.

Presentations were then made by a number of individuals representing the
applicant. The company noted that no new information was being presented
other than more detailed slides. Data was preseunted from the.clinical trials
to illustrate the ability of leuprolide to suppress testosterone. A review of
the controlled trials in patients with prostatic cancer treated with
leuprolide was subsequently made with their conclusion that leuprolide dces
produce sustained suppression of serum testosterone, that it is a very safe
drug devoid of many of the side effects of oral estrogens, and that with
proper patient selection the initial so-called flare phenouenon does not
present a clinical problem in a substantial majority of patients. Results of
a randomized study using leuprolide and oral estrogens was presented showing
comparable response rates using the NPCP criteria with estrogen-treated
patients. Median survival zstimates were 146 weeks for leuprolide versus 136
weeks for the estrogen group.

There followed a series of specific questions by the committee to the company
representatives after which the committee heard from the two coasultants
brought in for a discussion of this WDA. It was made clear during this
question and answer period that although the Cncclogy Division did aot review
the individual case report forms in this NDA, they did have an opportunity to
review the Medical Officer's report and theifr concerns, as expressed in a
consultant review, were sent to the committze members as a part of the FDA
package on leuprolide.

A numbter of comments were then made by the two comsultants Drs. Thorner and de
Keraion. Dr. Thorner stated his agreement with the points made by Dr. Sobel
and noted that the data clearly show a delay of one month for medical
castration to occut and that there is a transleat lncrease in testostercne
citing that the comnittee need2d to decide whether this had eny significauce
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or not. He proposed a change in the labeling under clinical pharmacology to
revise the 2-4 week period ghnwn to 4 weeks. Dr. de Kernion agreed with
earlier statements to the eifect that orchiectomy is still the best primary
treatment. He indicated he was not entirely convinced that survival is
equivalent between leuprolide and DES on the basis of the data but felt the
data strongly suggests that they are, He also felt that cardiovascular side
effects were less severe with leuprolide based on the data presented but was
still not sure about pain contrcl. He pointed out that the acute phase of
elevated testosterone would become an issue of major concern when drug was
relessed to the medical community. While uneasy about some aspects of the
drug, he felt that 1% could be an alternative ocaly in pati=nts whu do not or
cannot accept orchiectemy and/or in patients with cardiovascular disease who
couid not tolerate DES.

The committee then begap i{ts discussion prior to making its recommendations
with the discussion centering mcstly arourd the pain issue, cardiovascular
gide efrects, iaterval to progression, survival and certain aspz2cts of the
statistical apalirsie.

With regard to the labeling it was suggested that the charts in the labeling
use the more updated data with cardiovascular side effects. Dr. Thorner's
earlier change regarding time of testing testosterone levels was reiterated.

The committee voted overwhelmingly in favor of recommending approval of the
drug. The committee took an additioual votr in agreement with the proposed
labeling that "leuprclide 1s an altervative treatment to DES or surglcal
castration™ rather tian using the more stringent wording sugzggested by Dr.
Sobel. This vote was unanimous. The committee alsc voted unanimousiy that
the labeling as proposed, with reccmmended changes, was adequate.

The committee then took up the subiect of Lymphoma Clinical Trials with
specific referasnce tn those aspects germane to new drug evaluation and
approval. Dr. Justice (FDA) presented background information on the subject.
In essence, the presentation noted that recent regimens for poor prognosis NHL
appear to achieve superinr complete remission und survival by including more
drugs in the therapeutic re2zimens. These befter vesults are prodably achieved
at the expense of incressed toxicity. There have ceen nv controlled
randomized atudies to demonstraze that one of the newer regimens is superior
to the others or to CECP.

A series of questions on the topic were gsent to the committze members prior to
the meeting. These wera then addressed by the committee in the discussion
which followed the presentation. Among the remarks made, {t was pointed out
that in all of the trials that histology, wiile fine, isr't enough and that
other prognostic factors should also be looked at. CHOP, like it or not, is
the standard multi{-drug regimen used {n this couatry by practionerr in the
treatment of diffuse large cell lymphomat  Further discussion ensued on the
watch and wair issve ag well as the type of potierts selected for trials. Thre
committee then pruceeded v respond to the specific guestions raised by FDA
‘see attachment). Cn the subject of Questions 1 and 2, should new drug
studies be stratified by histological subtypes or be limited to one subtype,
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the committee consensus seemed to be that they should be stratified but not
limited and that new drug approvals should specify the subtype. Regarding
Question 3, the committee seemed to feel one needs to describe study
population and selection factors carefully. On Question 4, there was no
disagreement to accepting a control of chlorambucil, possibly approving a new
drug with same survival but less toxicity and better quality of life.
Considerzble discussion then evolved around multi~drug therapy and
ascertainiprg the benefit of adding another drug to a regimen without having
demonstrated the individual contribution of each agent. The committee pretty
much agreed that with regard to efficacy they were looking at survival which
would take a long time. Question 6, Chair said yes with no disagreement by
committee. Questions 7 and 8 were discussed briefly.

At this point the committee took up the agenda item relating to labeling for
safe handling of cancer drugs. Dr. Buell of FDA made the {nitial
pregentarion. Handouts relating to the subject were previously provided to
the committee and, essentially, FDA was asking the committee whether there
should be something in the labeling of approved drugs that pertains to their
safe handling, and should containers Learing such drugs bear a bazardous
warning label. The presentation jucluded a number of siides identifyilng
cytotoxic agents, aerosol dissewination and use of hoods to control it,
methods of handling drugs, etc. During the committee discussion it becare
apparent that a number of committee members felt the need for more real
evidence regarding the tangible daugers associated with handling such drugs.
There was no question that there was legitimate concern but most members felt
that with a number of organizations currertly addressing the issuves, it would

e premature for the committee to make specific recommendations. A suggestion

was made that the most one might say on the packaze insert for these drugs is
that they are possibiy hazardous and care should be taken in their use and
disposal, although the committee generally agreed that they would not suggest

that the package inserts contain anything other than what is presently in them

at this time. Committee members were asked to send any suggestions four
studies on this topic to Dr. Hoth of NCI who indicated earlier that they were
considering supporting work in this area. The meeting was adjourned.

Transcripts of open meetings may be obtained by written request froa:
Freedom of Information Staff, HFW-35
Parklawn Building, Room 12A-16
5600 Fishers Lane
Rockville, MD 20857
Charges of 10¢ per nage plus postage will be asseased by the FOI Staff.

Transcripts are available for viewing at the Documents Management Branch,
Rm. 4-62, Parklawn Building, 301/443~1751.




. TENTATIVE AGENDA

ONCOLOGIC DRUGS ADViSORY COMMI'TTEE
, Nineteenth Meeting
b 28-29 March, 1985

Thursdey, 28 March 1985
Conference Room D) snd E < Parklawn Building
Friday, 29 March 1985
Conference Room C and B - Parklawn Building
’ 5600 Fiskers Lame, Rockville, Marvland 20857
ALL SESSIONS OPEN

THURSDAY, 28 MARCH
A M. SESSION

8:30 -~ 8:45 Welcome, Announcements, wnd Introduction of New Members -
Dr. Hersey, FDA
8:45 - 9:15 PpA Requirements for Approval of New Cancer Drugs -
Dr. Johnsou, FDA
9:15 -~ 12:15 Discussion of NDA 19~297 Novantrone (Mitoxantrone)~
Lederle Laboratories
Initial Presentation - Dr. Burke, FDA
Presentation by Lederle Laboratories-
Introductory Remarkg - Dr. Cartwright
Main Presentation - pr. Posner
OPEN COMMITTEE DISCUSSION

12:15 - 1:15 LUNcH
P.M. BESSION

1:15 = 4:15 Discu-sion of NDA 50-595 Epirubicin - Parmitalis Carle
Erba/Adria Laboratories
Initial Presentation, Dr. Burke, FDA
Presentation by Prof. Nicolis, M.D., Farmitalia Carlo
Erda/Adria Laboratories
OPEN COMMITTEE DISCUSSION
4:15 - 4:30 Status Report of Action Taken by FDA on Previous Committee
Recommendations - Dr. Hersey., FpA

FRIDAY, 29 MARCH
— el
A.M. SESSION

8:30 - 8:40 Announcements - Dr. Hersey, FDA
8:40 - 11:40 Discussion of NDIA 19-010 Leuprolide (Lupron)
TAP/Abbott Laboratories
Initiel Presentation - Dr. Sobel, FDA
Presentation by TAP/Abbott Laboratories
In Order of Presentation
Introduction - Mr., Sundberg
Cvervier ~ pr, Stelnberg
Exndocrine Backgrcund and Responses -~ Dr. Gloede
Stady M i) - 036 - {1, Smith
Study M 81 - 017 - -, Garnick
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11:40 - 12:40
P.M. SESSION

12:40 - 1:55

1:55 - 3:45

3:45 - 4:45

Concluding Statement - Dr. Steinberg
Presentation by Consultants -
Dr. Lipsett, Dr. Thorner, Dr. de Kernicn
OPEN COMMITTEE DISCUSSION

e 1 3

LUNCH

Lymphoma Clinical Trials ~ Opening Remarks -
Dr, Justice, FDA
Appropriate Standard for Compatisc+ with Test
Regimens in Good Prognosis Non-Hudgkins Lymphoma
What is the Contribution of Adriamycin (Doxorubicin)
to the CHOP Regimen in Non-Hodgkins Lymphoma?
OPEN COMMITTEE DISCUSSION
Discussion on Labeling for Safe Hanuling of Cencer Drugs -
Initial kemarks — Dr. Buell, FDA
OPEN COMMITTEE DISCUSSICH
Open Public Hearing



s %ﬁ%’wd"“ﬁ"%ﬁf wF R A SRR R A

CONSOLIDATED

P _ FDA Questions for ODAC Regarding Novantrone NDA 19-297
and Epirubicin NDA 50~595 ‘ \

> A. For each Study:

1. Is the study design adequate? Has the control treatment previously
been shown to benefit the study population regarding survival or
‘quality of life? If a combination drug study, has the contribution
of Adriamycin to the control treatment been demonstrated?

2. Does the study have the power to detect any significant clinical
differences that may exist between test and control treatments?

3. Does the study provide adequate comparison of test and control
treatments regarding overall survival? Quality of 1ife? 1If there is
a crossover design, is adequate assessment of overall survival
precluded?

4. Is there adequate data on comparison of cardiotoxicity of tes) and
control regimens? What is the .appropriate maximum total dose of the
test drug and what is the risk of cardiotoxicity at this dcse? How
ghould cardiotoxicity be monitored and at what frequency?

B. 1s the NDA approvable at this time? 1f not, what additional data is
needed £nd cin it be obtained from present gtudies, extensions of present
studies or are additional studies needed?

FDA Questions for ODAC Regarding Leuprolide NDA 19-010
TAP/Abbott Laboratories

It is the reccmmendation of the Division of Metabolism and Encocrinologic Drug
Products that therapy for netastatic prostatic carcipoma with leuprolide be
approved but that it be restricted to use in situations where DES or surgical
castration are not scceptable.

(1) DbDoes the Oncologic Drugs Advisory Committee agree with this
recoumendation?

(2) Does the labeling provide the physician with adaquate {information
for the correct use of leuprolide in the treatment of prostatic
carcinoma?

-
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Questions for FL.. OCAC

KON-EODGRIN'S LYMPHOMAS

Pathology

l-

Should new drug studies be stratified by histologic subtype or be limited
to one histolojic subtype?

Shoul:l new drug approval goecify histologic subtype?

snould new drugs be tested in all patients or only those with progressing

What should the control regimen be? Has efficacy been shown for the
control, i.e., must the test drug be equal to or better than the control?

2.
Low Grade Lymphomas
3.
discase (symptomatic)?
4.
5

what efficacy parameters ghould be required?

Diffuse Lacge Cell and Bigh-Grade Lymphomas

6.

7.

Has the contribution of doxorubicin to the CHOP regimen been convincingly
demonstrated?

when a new 4rug 18 substituted for a similar drug. should the new drug
conbination be required to be superior to the original combination before
granting approval?

When a new drug is added to a *standard® regimen, should the new drug
treatment be required to be superior to standard treatment before grantirg
approval?

Questions for PDA ODAC

safe Handling of Anticancer Prugs

Should the package inser: contain instructions for safe handling? If so,
what material should be included?

Should ¢rug containers bear a hazardous warning 1abel to better insure
proper handling and disposal pr >cedures?
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