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NDA 17-970/$-018 16 1988

. ICI Americas Ing.

I1¢I Pharmaceuticals Group

‘Wilmingten, Delavaxe 19897

Attention: Anthouny F. Rogers
Manager , Drug Registration
Drug Regulatery Affairs Department

Dear Mr, Rogerst

Please<refer to your April 25, 1988 supplemental new drug
applicetion submitted under section 505(b) of the Federal Food,
brug, and Cosmetiec Act for Nolvadex (tamoxifen citrate) and your
February 28, 1989 telephone cenversat1eu with Ms. Cathie Schumaker
of thls Administration,

Wé acknowledge receipt of yeuf amendments dated July 29, November 1
and 15, December 13, 19288 and February 8, 1989,

We have completed review of this application includiag the draft

labgling submitted on February 8, 1989 aud have econcluded that =~ - -

adequate information has been presenued to demonstrate that Nolvadex

iz safe and effective for use in premencpausal women with metastatic

breast cancer as am alternative to ‘eophorectomy or ovarian
jrradiationi As agreed, the CLINICAL PHARMACOLOGY section of the
package insert will be revised to indigate that the 95% confidence
intervals fer the amnalysis of gurvival data from the Ingle,

- Priteéhard, and Buchanan studies are twa~slded.

Aggerdiagly, the application, with the labeling revision deseribed

. above, is approved effective on the dgte of this letter,

The revision in the dvaft package Insert represents the terms of the
supplemental NDA approval. Marketing the preduct with this mew

-indication before making the vevision, exsetly as requested and

previously agreed upom, in the product®s final printed labeling

(FPL) wmay rendar the product misbranded and an uwnapproved new drug.

rFlaasa submit twelve copies éf the FPL when it is available, Please

individuelly mount seven of the goples on heavy weight_paper or
sipilar material. For adeinistrative purposes this submission
should be designated “FPL for approved WDA 17-970/$-018%, Approval
of chis FPL by FDA is not required before the eling is used.

ey
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Should additional information relating to the saféety and
effectiveness of the drug become available prior to our receipt of
the FPL, revision of that labeling may be required. :

In sdditien, we would appreciate your submitting copies of the
introductory promotional material that you propose to use for this
product. - Please submit one¢ copy to the Division of Oncelogy and
Radiopharmaceutical Drug Products and & second, along with a copy of -
the package insert, directly to:

‘Division of Prug Advertising and Labeling, HFD-240
Room 10B-04

5600 Fishers Lane

Roekville, Maryland 20857

Please submit all proposed materiale in draft or mock-up form, not
final print. Also, please do not use form FD-2253 for this
submiséiony this form is for routine use, not proposed materials,

We remind you that you must comply with the requirements for am
approved NDA set forth under 21 QFR 314 .80 and 314,81.

Sincerely yours,

Robert Temple, M.Dq

Director

0ffice of Drug Evaluation I

Center for Drug Evalwation and Research

b
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PROFESSIONAL INFORMATION BROCHURE -
1OUG TABULTS

NolvadeX.

TAMOXIFEN CITRATE

DESCRIPTION : L

NOLVADEX (tamoxifen citrate) Tablets tor ovai agmunistra-
tion contan 15.2 mg of tamoxifen Citrate. whick i equivalent
10 10 mg of tamoxiten It is 2 nonsteroida 5irogen

Chemicai.y. NOLVADEX is the trans-isomisr ¢° 2 (niphenyie.
thylene denvatrve. Thecnemical namess (2)2-{4-11.2-0iohenyl
1-butenyl) phenoxy}-N. N-dimethyiethanam:ne 2-hyaroxy-
1.2.3-propanetnicarboxylate (1:1). The structuzat 2ng empin-
¢al formulas are:

(cn.wcumo—Q m .

1 b

i c-c/\/oc.n.o.
. ~ ~

T G (CyNOg
= . .

Tamoxifen citrate-has a molecular weight of 563.62. the
pKa' is 8.85. the equilibrum solubilty i water at 37°C is
0.5 mg-ml and in 0.02 N HC! a1 37°C. 1t s 0.2 mg-mL

NOLVADEX ss intended only for oral adminstration; the
tabiets should be protected from heat ang

nesium stearate. mannitol, starch. -
CLINICAL PHARMACOLOGY

NOLVADEX is' 3 nonsteroidal agent which has demon-
strated potent antiestrogenic properties in arumat test sys-
tems. The anhestrogenic effects may be relateato its aviltyto
compete with estragen for binding sites in targat tissues such
as breast. Tamaxden inhibits the induction of at mammary
carcinoma induced by dimethylbenzanthracens 1DOMBA) and
Causes the régression of aiready established DMBA-induced
tumars. In this rat modei. tamoxifen appears o exert'its
antitumor eMects by binding the estrogen receptors.

In cytosols derived from human breast aderocarinomas.
tamoxifen competes with estradiol for estroges receptor pro-
tein. Preliminary pharmacokinetics in women using radiols
beled tamoxifen has shown that most of the radioactivity 1
slowly excreted in the feces, with only smati amounts appear-
ing in the unne. The drug is excreted mainly 35 conjugates.
with unchanged drug and hydroxylated metabotites account-

ing for 30% of the totaf. . .

s hont.
Inactive Ingrecuents: carboxymethyiceliulose caicium, mag- -

Biood levels of total radioactivity following singie ofal

doses of approximately 0.3 mg/kg reached peak vaiues of.
0.06-0.14 yy/mL at 4-7 hours after dosing, with only
20%-30% of the drug present as tamoxilen, There was an
initial half-lite of 7-14 hours with secondary peaks four or
more days later. The prolongation of blaod levels and fecat
excretion is believed 10-be due to enterohépatee circulation.

Two studies (Hubay and NSABP B-09) demcnsirated an -
proved disease-free survival lollowing radicai or modified
fadical mastectomy in postmenopausal womsn or women
50 years of age.or older with surgically curanle breast cancer
with positive axillary nodes when NOLVADEX was added 1o ad-
fuvantcytotoxic ctiematherapy. inthe Hubay stiscy, NOLVADEX
was added to “low-dose” CMF {cyclophosphamide. metho-
irexate andtiuorouracil). inthe NSABP B-09 study. NOLVADEX
was added to melphatan {L-phenylatanine mustard (P)] and
fluorouracil (F). :

Tumor hormone receptors may heip predict which patients
will benefit from the adjuvant therapy, but not ati breast cancer
adjuvant NOLVADEX studies have shown 3 cleae refationship
between hormone receptor status and treatmentetfect. in the
Hubay study. patients with a positive. (more than 3 imot)
estrogen receptor were more likely to benetit. In the NSABP
8-09 study in women age 50-59 years. onty women with both
estrogen and progesterone receptor fevels 10 fmat of greater
Clearly benefited, while there was a nonstalisticaity significant
trend toviard adverse effect in women with Yot estrogen and
progesierone receptos levels lass than 10mal. is women age
60-70 years, there was 2 trend toward a deneficiai effect of
NOLVADEX without any clear relationship 16 &1rogen of pro-
gesterane receptor status. -

Three prospective studies (ECOG-1178, Toronto, NATO)
using NOLVADEX adjuvantly as a single agent demonsirated
animptoved disease-free survival loliowing total masteztomy

angaxillarydissection for posimenopausalwomen wih ositive

!'i‘*a'}'_'}““ ccmpared o placedong treasment consnis

DULHSIAT) UINPEIEY TWJLYAULA U Yvgliant gutallun
toophotectcmy or ovanan i L] Jusa

women with 20vanceo breast cancet Although the oDjecCtive
response rale ume 1o treatment fiure. ang survival were
SIMUar with BN Ireatments. the himted panent accrual pre-
vented 2 gemonsiraticon of equivaience In an overview anaty-
%15 0t Survival 4ata from the three Studies. the hazard 13tio tor
deatn {(NOLVADE Xyovarian ablation) was 1.00 with two-sioed
95° conhidence intervais 61 0.73t0 1 37 Elevated serum and
plasma estrogens have been gbserved in premenopusal
women recennng NOLVADEX. However. the data from the
randomizes studies do nat suggest an adverse effect A
limitea number of premenopausal patients with disease 010~
gression dunng NOLVADEX therapy responded 1o subsequent
ovaran abiation.

IKOICATIONS AND USAGE
NOLVADEX :s etfectiven the treatment of metastatic breast
C3ncer m women I premenopausal women with metastatic
reast cancer NOLVADEX s an aiternative 10 oophorectomy
Of gvanan maciation. Availabie evidence ingicates that pa-
tients wnose tumors are estrogen receotor positive are more
likely to tenetd from NOLVADEX therapy
NOLVADEX 15 effective in deiaying recurrence totiovnng
total emagtectomy and autlary dissectian in postmenopausal
women with reast cancer (T, N.. M.}. The estrogen ang
pragesterone receptor values may heip to precict whether
NOLVADEX therapy is iikely 1o be beneticial. In same NOLVADEX
adjuvant stuthes. most ot the benefit 13 0ate has teen in the
$ubgroup with 4 or more positive axilary noges.
CONTRAINDICATIONS
NOLVAGEX :s contraindicated i patients with knowa hy-
persensitity 10 the Jrug. .
WARNINGS . e e .
Ebcui:v cnanges have been reported in a tew palients wio
partola chmcaltrial veere (reates 107 penogs greas2s than
one year vt NOLVADEX at doses at ieast tour umes the
highestrecommengea daily aose 6f 45 myg. The ocutas changas
consist of relinopathy ang. 0 some Calients. there are aise
COrnea! changes and a pgecreass in visual aculty.
¥ In agditon. a few cases of ocuiar changes including visud:
NTSINCE. JaRralts. corned: tnanges and or retinGoathy
have been reported 0 patienis traates win NOLVADEX at
recommenges doses. it 15 uncertain «f ad of these effects
are due to NOLVADEX. NOLVADEX has been cbserveg fo
Cause Cataracls 1n rats after § months in'studies at goses of
_20 mgrxg-d2y 1gavage) and higher. . .
< As with other 2¢ditive hormonal therapy (estrogens and an- .
~drogers;. wypercaicemia has been reported in some breas:*
cancer patents ¢ith bone metastases vathin 2 {ew weexs of-
starung treatment with NOLVADEX. 1f hypercaicermia does
occus. appropriate measures should de taken and, il Severe.
NOLVADEX should be discontinued. .
7v- A small number of cases of endometrial hyperplasia and ;
K palyps have been reported i assotiation with
mv:’w treatment. A definitive relationship to NOLVAD

has not deen established -

.2 smgte Rige Rndomued tnat m Sweden of adjvvant
40 meyday for 2-5 years, an increased incidenca of -

rial cancer was noted. Thirteen of 931 tamoxifen
eated oatients versus 2 of 915 controls developed cancer of
g-nodyosmmm [AR = 6.4 (1.4 28), P <0.01]. However,
302 review of more than 12,000 patients entered into tweive
- other Wrge ongoing adjuvant studies tinciuding NSABP 8-14)
WRICh patients have received NOLVADEX 20-40 mg/day tor
‘periods of 1-5+ years versus control, no increased incxdencs

-3 of cancer of the uterus was seen;

« I8 the same Swedish tria!. the incidence of second pnmary
Miast tumors was reduced in the tamoxiten arm. (P < 0.05).
7 Jnthe NSABP - 14 trial ia which patients were randomized 1o -
VADEX 20 mgrday for 5 years varsus placedo, the gk -
of second primary breast cancers is also reduced.

: acy Category D: NOCYADEX mav cause fetai hadn
when to a pragnant woman. Individuals shoulg
not become pregnant while taking NOLVADEX and shoutd use
barner or agnnormonat contraceptive measures. Effects on
reproductive functions are expected jrom the antiestrogenic
praperues of the drug. In reproductive studies in rats at dose
fevels equal lo o below the human dose. nonteratogemc
Gevelopmental skeletal changes were seen and were found to
be revarsidle. In addition. in fertitity studies in rats and in
feratology studies in rabbits using doses at of below those
ysed in humans. 2 lower incidence of embryo implantation
and 2 higher wacidence of fetal death or retarded in utero
growth were oiserved, with stower learning behavior in some
fat pups. The of gd 10 gid not achieve
stanstical sigmlicance in one study. ang. in another suid
where signilicance was reported. this was by comparing
dosed ammals with controls of another study. Several preg- |
n3nt marmosets were dosed during organogenesis o in the
tast hat of pregnancy. No deformations were seen and al-
hough the dose was tugh enough to terminate pregnancy in
‘Sorme anumals. those that did maintain pregnangy showed no
evidence of teratog it ions. There are no ad
ang weil-c studies i preg viomen. There have
been reports of spontaneous abortions. birth gefacts. tetal -
deaths. and vaginal bleeding. it this drug is used during
pregnancy of the patient becomes pregnant white taking this
drug. the pateent should be apprised of the potential hazard to
the fetus.

PRECAUTIONS

General: NOLVADEX should be used cautiously in patients
with existing feukopenia or thrombocytopenia Observations
of teul ang th ytopenia of y have been
made. but it 15 uncertain if these ettects are due to NOLVADEX
therapy Transient decreases in platetet counts. usually to
50.000-100.000‘mm! . intrequently jower. have been 0CCa-
sionafly reported in patients taking NOLVADEX for breast
cancer. No hemorrhagic tendency has been recorded and the
platelet counts returned to normal leves even though reat-
ment with NOLVADEX continued.

Informatiantor Patients: Women taking NOLVADEX should
be instructed to reporl abnormal vagmnal bleeding which
should te promptly investigared.

Laboratory Tests Periodic compiete dlood counts. inclug-
G Diateie Counis May be acoroonate
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Oruq Interactions: When NOLVADEX is uses m combina-
hon with Loumann-tvpe anticoaqulants. 2 Ssigmtcant increase
1N 201ICO3GUaNt 2MaCt May oCCur Where such oadminisira-
hon exists. Zaretul momtoring of the patient s prothrombin
fime 15 reccmmenaged.

Brug/Laboratory Testing Int : Juring p
ng surveniance. T, eievations were reported for a few post-
MenoLausal patients which may be explained by wicreases in
thyto:g-binding globuhin. These elevatians were not accompa-
aied Dy clinicat hyperthvroidism.

Vanations i 1he karyopyknotic index on vaginal smears
and vanous degrees of estrogen effect on Pap smears have
been int ly seen in post i patients grven
NOLVADEX.

in the postmarketing expenence with NOLVADEX. infre-
Quent cases of hyperipidemias have been reported. Periodic
monitanag of plasma triglycerides and cholestero! may bein-
dicated in patients with pre-existing hyperhpidemias.

Cartinogenesis: A conventional carcizogenesis study in
rats. presently in progress. has revealed hepatocatiular cargi-
nomas at doses of 35 ma.kg-day 1206.5 mg:m4\ withun 31-37
WeeKs and cataracts at doses of 20 ang 35 moykg. day within
& months. .

inagation. y data fram 2 reports of
6-month stugies in rats reveal hver tumors wrichin one stugy
are classified as mangnant,

Enaacnine cnanges in immatyre and mature mice were in-
vestigatedina 13-month stydy. Granulosa ceti ovaran tumors
and intersitial ceil testicular 1umors wers tound in mice re-
cerving NOLVADEX -Dut 10t i the contrals.

Mp "

Mutag No p ras been founa n 2
Dattery 0110 11v0 anC 1 vitro testS with pro- and euxaryonic lest
systems with 0rug mesabokzing systers present.

impairment of Fertil:iy- Ferttity i feraie otz was de-
Creased {gilowing agmin:suration of 0 04 mg:kg a1 two weeks
prior 10 mating througn day 7 of pregnancy. There was 3
decreased number of implantations. ang all fetuses were
founs deag .

Follovang administration io rats of 0.6 mg-kg from days
7-17 of pregnancy. there were increased numbers of fetal
deaths. Admimstration of 0.125 mgekg to raybits during days
6-18 of pregnancy resuited in abortion or premature delivery.
Fetat geaths occurred at higher doses. There were no terato-
genic changes mn aither rat or rabbit segment i studies”
Several pregnant marmosets were dosed with 10 mg/kg/day
exther duning organogenesis or in the last hait of pregnancy.
No gelormations were seen. and although tae aose was high
engugh to pregnancy in some ani thase that
did ma:atain pregnancy.showed no evidence of teratogenic
maiformations. Rats given 0.16 mg/xg from day 17 of preg-
Aancy 10 1 day before weaning demonstrated increased
numbers of dead pups at parturition. it was reported that -
some rat pups sh slower [earning beh but this did
notacnieve statisticat signiticance in one Study, and in another
studv where significance was reported. this was obtaned by
comparing dosed amimals with controls of another study.

The recommended daily human dose & 20-40 mg corre-
sponds 10 0.4-0.8 mgikg for an average kg woman.

Pregnancy Category 0: See WARNINGS.

Nursing Mothers: It is not known whether this drug is
excreted in hyman milk. Because many drugs are excreted in
human milk and because of the potential for senous adverse
reackons in nursing nfants from NOLVADEX. 3 decssion
should be made whether to discontinue nursing-or 1o discon-
tnue the drug, taking into account the importance of the drug
to the mother.

ADVERSE REACTIONS :

Adverse reachons to NOLVADEX are relatively mild- Aam!q
rarely severe enough to require discontinuaticn of treatment.
I adverse reactions are severe, it is sometimes possible 1o
controi them by 3 Simple reduction of dosage without foss of
control of the disease. -

In patients treated vath NOLVADEX for metastatic. breast
cancer. the most frequent adverse reactions to NOLVADEX are
hot fashes and ndusea and/or vomiting. These may accur in‘
up 10 one-fourth of patients.

Less frequently reported adverse reactions are vagmal
bleeging. vaginal discharge. menstrual iregularities ang skin
rash. Usually these have not been of sufficient severity to
require dosage seduction or discontinuation of treatment. .

Increased bone and turnor pain and. also. local disease fare.
have octurred. which are sometimes associated with a good
tumor response. Patients with increased. bone pain may
require additional analgesics. Patients with softtissue disease

_ M3y have sudden increases in the size of preexisting lesions,
" -5omelimes assocrated with marked erythema within and sur-
rounding the iesions and‘or the development of new lesions.
When they occur. the bone pain or disease flae are seen
st;tymly atter starting NOLVADEX and generally subiside p-
idly.

Other adverse reactions which are seen infrequently are
hypercalcemia, peripheral edema, distaste tor food, pruritus
vulvae, depression. dizziness. light-headadness and head-
ache. .

There have been mirequent reports of thromboembotic
events occurring duning NOLVADEX therapy. Since for cancer
patients in generat an increased incidence of thromboembolic
events is known 1o occur. a caysal refationship 1o NOLVADEX
remains comectural. An increased incidence has been re-
ported when C.101ex1c agents are combined with NOLVADEX.

Ovarian cysts have Seen observed in 2 smalt number of°
* premenccausal patients with advanced breast cancer who
i have beea treated vnth NOLVADEX. Do

Continves clinica! studies have resulted in fuciher intormy-
tion which better indicates the incidence of agverse reachons
with NOLVADEX as compared to placebo.

In the Eastern Cooperative Oncology Group (ECOG) ag-
Juvant dreast cances irial. NOLYADEX or placebo was admuni-
sterec for 2 years 10 patients following mastectomy. When
compared to placebo. NOLVADEX showed a significantty
higne: inidence of hot ftashes (19°, versus 8% for piacetol,
The incraence of sit 0:her adverse Te3CLions was Stmilar in the

7 ommane nun -

€COG Acjuvant Trat

Kumbear ol Patiants (%)

ADVERSE EFFECT NOLVADEX  Placebo

: tna91}) (=90}
Pam . 31134%) 34 (38%)
Apnormat Rendl Function tests 22 (24%) 19 {21%)
Hot Flashes 170(19%)  7{ 8%)
Leukoperua 4 (15 16 (19%)
Nausea andor Vomiting 13014%)  15(17%)
Edema 10(11%) I; (1%:/’.)
Thrombocytopenia 9(10%) {-3%)
Fatigue/Tiregness 9(10%)  8( 9%)
Dyspnea T(8%) 6(7%)
Anarexa - - 5¢(6%) .4(4%
Cough S{6% 7(8%)

in other agjuvant stuthes. Toronto and NOLVADEX Adsuvant
‘Trial Orgamzation (NATO). patients racewved either NOLVADEX
0f no therapy. In the Toronto study. hot flashes and nausea
ang/or voriting were gbserved 1n 29% and 19% of patients,
respectvely. for NOLVADEX versus 1%5-and 0% in the.un.
treated group. in the-NATG-tnat: hot flashes. nausea ang/or
vomiting ang vaginal bleeding were reported in 2.8%. 2.1%
ang 2.0% of patents. respectivety. tor NOLVADEX versus
0.2% for each i the untreated group. .

The following table summanzes the incidence of adverse
reactions reporied at a frequency of 2% or greater from
climcai triais (Ingie” Pnitchard. Buchanan) which compared
NOLVADEX therapy to ovanan ablation in premenopausal
patiemts with metastatic breast cancer

NOLVADEX OVARIAN ABLATION

All Effects All Effects
Number of Number of
Panents (%) %t
Adverse Reactions” n=104
Flush 34432.7)
Amznorrnea “17(16.3)
Altered Menses 13012.5)
Oligomenorrhea 9 (8.7
Bone Pain - 6 (8.7) 5 (6)
Menstrual Disord §(5.7) 4{4)
Naysea §5(48) 4(4)
Cough:Coughing 4(3.8) 1(1)
Edema -~ 4(38) 1(0
Faugue 4138 t{n
Musculosketetal Pan -~ 3 (2.8) - 00
Pan 328 4 (4
Ovanan Cyst(s) 3(28) 2(2)
Oepression {19 2(2
Abdominal Cramps 1(n 2(2)
Anofexia 1{1 2(2)
*Some patients had more than-one adverse reaction.
OVERDOSAGE .

Acute overdosage in humans has not been reported. Signs
observed at the highest doses following studies 1o determine-
LD,, tn animals were respiratory difficulties and convulsions.
No specific treatmient tor overdosage is known: treatment
must be symptomatic. . -

" DOSAGE AND ADMINISTRATION

One or two 10 mg tablets twice a day (morning and -
evenng). In the three single agent agjuvant NOLVADEX stud-
ies noted above. (see Clinical Pharmacology) NOLVADEX was
adminmstered for tvo years. The optimal duration of adjuvant
therapy 1s not known.

HOW SUPPLIED : . :

Tablets containing tamonxifen as the citrate in an amount
equivalentto 10 mg of tamoxifen (round. biconvex, uncoated.

. Wwhite tabiet identified with NOLVADEX 600 debossed on one

side and a cameo debossed on the other side) are suppliedin
borties of 63 tablets and 250 tablets. Protect from heat and .
light. NDC 0316-0600.

\ N/
iCl Pharma
Abusiness und of ICI Amancas inc.

Wilmingron. Oelaware 18897 USA

63989-02 Rev U 08/89
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W A Summary Basis of Approval

17-970/5-018 - Drug Generic Nane:
R tamoxifen citrate

~ICI Pharmaceuticais,Group

. . Drug Trade Name:
~Wilmington, Delaware 19897 - 'Nolvadex Tablets

dosage is one or two 10 mg tablets twice a day (morning and
..evening). In the three single agent adjuvant studies, Nolvadex
“was administered for two years.” The optimal duration-of =
adjuvant therapy is not known. . 3

’Appfdﬁed drug. ~Refer to original Summary Basis of_Approval

onsteroida antiestrggengg"
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b(a)

was initially approved on December 30, 1977, for the
treatment of metastatic breast cancer in postmenopausal
women. On December 10, 1985, tamoxifen was approved for
use in combination with cytotoxic chemotherapy for the
indication of delaying recurrence of surgically curable
breast cancer in postmenopausal women or women age 50 or
older with positive axillary nodes. A supplemental
application for the indication of delaying recurrence
following total mastectomy and axillary dissection in
postmenopausal women with breast cancer (T1_3. N1,

Mp) was approved on December 3, 1986.

Controlled Clinical Stud1e§

- — the three randomized studies of
tamoxifen vs. oophorectomy or ovarian irradiation in
premenopausal women with advanced breast cancer.

-1.  Study NVX 6-341-2 was a prospective,'randomized,
' crossover trial that was conducted as a collaborative

effort between the Mayo Clinic and the North Central
Cancer Treatment Group. The principal investigator
was James N. Engle, M.D. The objective of the study
was to compare the therapeutic efficacy of i
oophorectomy and tamoxifen in premenopausal women
with advanced breast cancer. .

Eligibility was limited to premenopausal women with
histologically confirmed carcinoma of the breast
which was locally inoperable, recurrent, or
metastatic and suitable for palliative hormonal
therapy. Premenopausal was defined as active
menstruation or menstruation within the previous
year. Patients may not have received previous
hormonal therapy for breast cancer and were required
to have measurable or evaluable disease, estrogen
receptor positive or unknown tumors, and a
performance status of 3 (ECOG) or better.

o

b4
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After stratification by estrogen receptor status,
dominant disease, disease~free interval, performance
score, prior chemotherapy, indicator disease, and
group member, patients were randomized to bilateral
oophorectomy or to tamoxifen 10 mg orally b.i.d.
Tamoxifen was continued until disease progression.
The study accrued patients between May 1978 and April
;984 and the median duration of follow-up- was 545
ays.

Fifty-four patients were entered on the study before
it was closed because of poor accrual. Twenty-seven
were randomized to tamoxifen and 27 to oophorectomy.
One patient randomized to tamoxifen was ineligible
.- because of a negative estrogen receptor assay. There
...were no significant differences between the treatment:
groups in the distribution of stratification
factors. The objective response rates were 26%
(7/27) for tamoxifen and 37% (10/27) for oophorectomy
(p=0.56). The 95% confidence interval (two-sided)
for the estimated difference in response rates
(tamoxifen - oophorectomy) was -36% to 14%.  The
median time to best objective response was 116 days
‘for tamoxifen and 126 days for cophorectomy. The -
median duration of response was 453 days in the
tamoxifen group and 476 days in the oophorectomy
group.

;After disease progression on the primary therapy, 59%
(16/27) of the tamoxifen patients and 67% (18/27) of
the oophorectomy patients crossed over to the '
alternate therapy. The response rates for crossover
therapy were 314 (5/16) for the tamoxifen. patients
crossing over to oophorectomy and 11% (2/18). for the
oophorectomy patients crossing over to tamoxifen.

Ninety-three percent (25/27) of the tamoxifen
patients and 89% (24/27) of the oophorectomy patients
had experienced disease progression. The median time
to progression during initial therapy was 119 days
for tamoxifen patients and 144 days for oophorectomy
~patients (p=0.63). 1In a Cox proportional hazards -

+ ~model, the only variable significantly related to
time to progression was prior chemotherapy. After- -
adjustment for this covariate, there were no

.. significant differences between treatments in the
~ time to progression (p=0.52). The estimated
- progression hazard ratio (tamoxifen/oophorectomy) was
- 1.21 :ith a two-sided 95% confidence interval of 0.68.
to 2.12.
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. Ninety-three percent (25/27) of patients in both
treatment groups had experienced treatment failur
The cause of treatment failure was progressive ™
disease for 96% (24/25) of patients in both groups. . =
“The median time to treatment failure was 119 days for
-tamoxifen patients and 126 days.for oophorectomy =
patients (p=0.73). A Cox proportional hazards

After adjustment for prior chemotherapy,
treatment was still not significantly related to time
to treatment failure (p=0.61). - The estimated hazard
ratio (tamoxifen/cophorectomy):was .1.16, _vith a.

” two-sided "95% f£.0.

t (16/27) of €
(19/27)"0f 'patier
oophorectomy adsdied'

y P , -
covariate- ‘analysis, prior chemotherapy and :
isease-free 1nterval ‘were:significantly. associated,
with survival. = After adjustment for these variables
there were stiil no significant differences in
survival (p=0.30). The estimated death hazard“
(tamoxifen/oophorectomy) was 0.70 with a two-sided
95% confidence interval of 0. 35 to 1.38.

Nith the exceptton of’altered menses
signs and symptoms were similar in both treatment o
roups. The most frequently reported adverse’ effects
uring primary therapy were hot flashes (tamoxifen
~37%, oophorectomy 33%), altered menses (44%, 19%),
.anorexia (4%, 0%), decreased sense of well-being (41
:0%), edema (01 4%) -headache (4%, 0%), nausea (4%
0%), and vaginal bleeding (4%, 01). The Jow
ncidence of altered menses in the oophorectomy group
as apparently due to under—reporting of an expected~
- consequence of oophorectomy

1though this study was terminated prior to achievin
ts planned patient accrual, it did provide evidence
hat“the objective responsé ‘rate” ‘time ‘to*”
rogression, time to treatment failure, . and surviv
iith tamoxifen were not likely to be much worse ‘than
1thioophorectom tment:withit :
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2. Study NVX 0-393-1 was a prospective, randomized,
crossover trial sponsored by the National Cancer
Institute of Canada and conducted in eight
participating institutions. The principal
investigator was Kathleen Pritchard, M.D. The
primary objective was to compare the response rate,
time to progression, and survival of premenopausal
women with metastatic breast cancer treated with
tamoxifen or ovarian-ablation.

Eligibility was limited to premenopausal women with-
- histologically documented, locally advanced or

- metastatic breast cancer who were candidates for
“ovarian ablation (positive or unknown estrogen and/or
: progesterone receptors). Premenopausal was defined
as regular menstrual periods within 6 months of
starting therapy or age less than 50 in patients who
had a hysterectomy but not an oophorectomy. Although
patients may not have received hormonal treatment for
their advanced disease, they may have received
~‘tamoxifen or prednisone as part of an adjuvant
- treatment program if the drug had been discontinued
.at Teast one year prior to study entry. Patients who
“had previously received chemotherapy must have been -
= off treatment for at least 4 weeks. Patients were

~also required to have a performance status greater -
-~ than 20 (Karnofsky), measurable or evaluable disease.
.. .and an expected survival of more than 2 months.

“After stratification by receptor status, metastatic
~ site, and prior hormonal therapy, patients were
randomized to tamoxifen or ovarian ablation.
Tamoxifen was administered orally at a dose of 20 mg
b.i.d. until disease progression. Ovarian ablation
- was to be performed surgically or by ovartan
~frradiation (1500 rad in 5 consecutive days). The
study accrued patients between 9/8/81 and 4/25/84,
and the overall median follow-up was 623 days. :

.- Thirty-nine patients were entered on the study before
- 1t was closed because of poor patient accrual. '
Twenty were randomized to tamoxifen and 19 were
“randomized to ovarian ablation. Although two
patients randomized to tamoxifen did not meet the
-eligibility criteria, they were included in the
zanalysis. One had not been off adjuvant tamoxifen
herapy for one year prior to study entry and the
‘other did not have a regqular menstrual period within
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6 months of starting the study Two additional
 patients refused the randomized therapy. One was
. randomized to tamoxifen but had an ovarian ablation,
and the other was randomized to ovarian ablation but
received tamoxifen instead. In the statistical
analyses, both patients were included in the group to
which they were randomized. There were no
.-~ significant differences between treatment groups in
- receptor status, dominant disease site, prior
therapy, center, age, weight, disease-free interval
from mastectomy. baseline
- performance score, or disease

type.

Five patients (4 tamoxifen and 1 ovarian ablation)
were not evaluable for response but were included in
he denominator. The objective response rates were
5% (3/20)- for tamoxifen and 11% (2/19) for ovarian
blation (p=1.0). The 95% confidence interval
two-sided) for the estimated difference in response
‘rates (tamoxifen - ovarian ablation) was -17% to
25%. The times to response were 619, 503, and 182

~-for the ovarian ablation responders. The median
" duration of response was 1080 days in the tamoxifen
group and 698 days in the ovarianlablation group.

~_ Following disease progression on. the primary therapy,

. -55% (11/20) of the tamoxifen patients and 95% (18/19)
=2:20f the ovarian ablation patients received the
crossover treatment. The only response occurred in a
patient with stable disease after ovarian ablation =
who had a partial response after crossover therapy
with tamoxifen.

- Ninety percent (18/20) of patients initially treated
~ with tamoxifen and all of the 19 patients initially
receiving ovarian ablation had experienced treatment
fatlure. Progressive disease was the cause in 78%
(14/18) of the tamoxifen patients and in 95% (18/19)
of the ovarian ablation patients. The median time to
treatment failure was 196 days for tamoxifen and 128
~days for ovarian ablation (p=0.60). In a Cox

- proportional hazards model with treatment and

- receptor status as covariates, the estimated
treatment failure hazard ratio (tamoxifen/ovarian
:ablation) was 0.87, with a two-sided 95% confidence
1nterval of 0.44 to 1.72.

‘days for the tamoxifen responders and 433 and 95 days.

b(4)
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Sixty percent (12/20) of the tamoxifen patients and
47% (9/19) of the ovarian ablation patients had
died. The median survival was 806 days for the
" tamoxifen patients and 864 days for the ovarian
~ ablation patients (p=0.62, log-rank). In a Cox
.covariate analysis, the estimated death hazard ratio
,.(tamoxifenlovarian ablation) was 1.48, with.a
two—sided 95% confidence interval of 0.61 to 3.56.

The most frequently reported adverse effects during
primary therapy were amenorrhea (tamoxifen 37%,
ovarian ablation 78%), flushes (32%, 44%), bone pain
- (32%, 33%), and menstrual disorders (32%, 22%). Two
-patients randomized to ovarian ablation had an
- oophorectomy and 3 patients randomized to tamoxifen
ad an oophorectomy at crossover. All 5 patients
ere found to have ovarian cysts which were
symptomatic and not detectable on pelvic
xamination. Therefore, there was no evidence of an
ssoctation between ovarian cysts and tamoxifen
herapy. One patient who was randomized to tamoxifen
- developed a second primary (infiltrating ductal:
o carcinoma) in the contralateral breast.

S B Although(this study was terminated prior to .
SR -~ - .completion because of poor patient accrual, it also -
provided evidence that the objective response rate,
. . time to treatment failure, and survival with
L tamoxifen were not likely to be much worse than with
~ovarian-ablation.

3. Study UK 4674/0032 was a prospective, randomized,
crossover trial that was conducted in eight
participating institutions in the United Kingdom.
The principal investigator was Dr. R. B. Buchanan,

. Hessex Radiotherapy Centre, Royal South Hants .
. Hospital, Southampton. The objective of the study

o was to compare tumor response and time to relapse

: with oophorectomy or Nolvadex in premenopausal
patients with advanced breast cancer. . >

Eligibility was limited to premenopausal women with
{stologically proven advanced breast cancer and
‘measurable disease. Premenopausal was defined:as
“regular menstruation, or a menstrual period within
he previous 12 months and one of 2 Follicle
timulating Hormone (FSH) levéls within the
remenopausal range, or age less than 50 and prior
‘hysterectomy or cytotoxic adjuvant therapy.. Adjuvant
chemotherapy or hormonal therapy must have
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been discontinued at least 6 weeks before study
entry. Patients may not have had an oophorectomy or
previous treatment for their advanced disease.

Patients were randomized by center to surgical

- oophorectomy or tamoxifen 20 mg orally b.i.d. If
possible, tamoxifen was to be administered for at
least 3 months. Patients improving or responding at
3 months were to continue tamoxifen. Patients with
stable disease or progression at 3 months were to be -
taken off study. The study accrued patients between
September 1979 and June 1983. ~

One hundred and twenty-two patients were entered on
the study. Sixty-one were randomized to tamoxifen
and 61 to oophorectomy. . Three patients in each group
were found to be ineligible. Five patients in the
tamoxifen group and 7 patients in the oophorectomy
group were not evaluable for response. There were no
significant differences between treatment groups for
disease-free interval from mastectomy, prior adjuvant
therapy, baseline performance score, general health
questionnaire score, estrogen receptor status, .
disease site, or age. :

The objective response rates were 21% (13/61) with
tamoxifen and 18% (11/61) with oophorectomy
(p=0.82). The median duration of response was 456
days for tamoxifen and 212 days for oophorectomy.
The 95% confidence interval (two-sided) for the
estimated difference in response rates (tamoxifen -
oophorectomy) was -11% to 17%4.

Following disease progression with primary therapy,
11% (7/61) of the tamoxifen patients and 20% (12/61)
of the oophorectomy patients received the crossover
therapy. One patient randomized to tamoxifen had a
complete response lasting 4 months after crossover to
oophorectomy. One patient randomized to oophorectomy
had a partial response lasting 6 months after - :
crossover to tamoxifen. ’

Eighty of the 122 patients had experienced disease
progression. The estimated hazard ratio for time to
progression (tamoxifen/oophorectomy) was 0.92, with a
two-sided 95% confidence interval of 0.59 to 1.43.
There were no significant differences between the
treatment groups in time to treatment failure
(p=0.71). The estimated treatment failure hazard
ratio (tamoxifen/oophorectomy) was 0.93, with a
two-sided 95% confidence interval of 0.62 to 1.38.
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Eighty-four percent (51/61) of patients randomized to
tamoxifen and 85% (52/61) of patients randomized to
oophorectomy had died. The median survival was 450
days for tamoxifen and 626 days for oophorectomy
(p=0.78, log-rank). The estimated death hazard ratio
(tamoxifen/oophorectomy) was 1.06 with a two-sided
95% confidence interval of 0.72 to 1.56

Tamoxifen was again well-tolerated. Although no
patients withdrew from the study because of an
adverse event, 3 patients had their tamoxifen dose
reduced to 20 mg daily. The most frequent adverse
reactions were altered menses (tamoxifen 36%,
oophorectomy 100%), hot flushes (21%, 38%), fatigue
5%, 0%), skeletal/muscular pain (5%, 0%), edema (3%,
;OZ). nausea (3%, 2%), and loss of libido (01 41).

his study provided additional evidence that the
‘response rate, time to progression, time to treatment.
failure, and survival with tamoxifen was not likely
to be much worse than with oophorectomy.

. "Overview Analysis of Controlled Studies

=" The Ingle, Pritchard, and Buchanan studies were the
- only randomized trials of tamoxifen vs. oophorectomy
.. or ovarian irradiation in premenopausal women with
- advanced breast cancer. Because of the small number
~of patients, especially in the Ingle and Pritchard .
studies, an overview analysis was used to provide a
more precise estimate of treatment effects.

A total of 215 patients were entered on the studies.
- One hundred and eight were randomized to tamoxifen
~and 107 were randomized to ovarian ablation. A :
weighted average of the differences in response rates
for the individual studies was used in the overview
analysis of best objective tumor response rates. The
estimated adjusted difference (tamoxifen - ovarian ~
ablation) in responses rates was 1% with a 95%
confidence interval (two-sided) of -10% to 12%. The
-hazard ratio for time to progression
(tamoxifen/ovarian ablation) was 0.92 with a
two-sided 95% confidence interval of 0.68 to 1.26.
he hazard ratio for the time to treatment failure .
as 0.97 with a two-sided 954 confidence interval of
‘0.70 to 1.26. The estimated death hazard ratio was
1.00 with a two-sided 95% confidence interval of 0.73
© to 1.37.
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C Uncontrolled Clinical Studies

‘Study NVX 7-236-3-1 was a non-randomized phase II,
crossover trial that was conducted in four hospitals
‘affiliated with the University of Toronto. The
principal investigator was J. H. Meakin, M.D., of the
-~ Ontario Cancer Institute, Princess Margaret Hospital,
.. Toronto, Canada. The objectives were to assess the
- ~effectiveness of tamoxifen in the management of

- premenopausal women with metastatic breast cancer and
to determine whether patients who initially failed to
rgspond to tamoxifen would respond to ovarian

ation.: '

Eligibility'wasllimited to premenopausal women with
histologically documented breast cancer and
metastatic disease who were candidates for ovarian
ablation. Premenopausal was defined as regular
enstrual periods within 6 months of starting therapy
or age less than 50 and a previous hysterectomy
without an oophorectomy. Although patients may not
have received. hormonal therapy, they may have .
‘received chemotherapy if they were off treatment for
—at least four weeks. Patients were also required to
‘have a performance status greater than 10 (Karofsky
- scale), measurable or evaluable disease, and an
expected survival of greater than two months.

. Patients with estrogen receptor negative tumors were
eligible for the study at the discretion of their

3 AII patients were assigned to intial treatment with
- tamoxifen 20 mg b.i.d. orally for a minimum of 8
weeks. If rapid progression occurred during this
_ period, tamoxifen was to be stopped and patients were
to undergo ovarian -ablation as soon as possible. The
study accrued patients between August 1977 and April
1981. The median follow-up was 538 days.

Sixty—five patients were entered on the study and 12
were ineligible. The median duration of tamoxifen
therapy was 91 days. There were -4 complete and 7
partial responses for an overall response rate of 17%
(11/65). The 95% confidence interval for response
rate was 8% to 26%.

Following disease progression with tamoxifen, 39
patients had ovarian ablation, either by surgical
oophorectomy (22) or by radiation ablation (17).
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Five of the 21 evaluable patients who did not respond
~ to tamoxifen responded to ovarian ablation. Five of

9 patients that responded to tamoxifen had a partial

response after ovarian ablation.

‘Ninety-eight percent (64/65) of the patients had
experienced treatment failure. The cause of
“treatment failure was progressive disease (73%),
progressive disease plus toxicity (3%), withdrawal
due to toxicity (5%), patient refusal (3%), ’
deteriorating condition (13%), and absence of
metastatic disease (3%). The median time to
treatment failure was 50 days.

_Eighty percent (52/65) of the patients had died.
-Death was attributed to breast cancer in 33% (17) and
to hemorrhage, myocardial infarction, and renal
failure in one patient. The cause of death was
unknown in 65% (34) patients. The median survival
was 674 days. : : ,

Five patients (8%) discontinued therapy because of
~adverse effects. The most frequently reported
‘adverse reactions were flushes (29%), menstrual
.disorders (23%), amenorrhea (20%), nausea or vomiting
(20%), treatment-induced disease flare (8%),
depression (54), hirsutism (5%), edema (5%),
constipation (3%), hypercalcemia (3%), and sweating

- (3%). Twenty-two patients had an oophorectomy ,
“"following tamoxifen failure -and-8 (36%) were noted to
. have ovarian cysts. The cysts were asymptomatic and
not detectable on pelvic examination. Because there
was no control group, the relationship to tamoxifen
therapy could not be determined. '

The objective response rates and adverse effects with:
tamoxifen in this study were similar to those '
reported for the 3 randomized studies. The study
provided supportive evidence of tamoxifen's safety,
and efficacy in the palliation of metastatic breast
cancer in premenopausal women. :

“zLiterature Review of Tamoxifen Therapy in
Premenopausal Homen with Advanced Breast Cancer

-The applicant reviewed all of the studies in which
‘premenopausal patients received tamoxifen as
-treatment of advanced breast cancer. A study was
included in the review if the number of patients
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evaluated for response was included and if the
response criteria and response results were
provided. Besides the Meakin study, there were 28
studies which met these criteria. The overall
objective response rate was 32% (104/323).

3. Literature Review of Oophorectomy/Ovarian Ablation in
- Premenopausal Homen with Advanced Breast Cancer

The applicant also reviewed the literature on
oophorectomy or ovarian irradiation in the treatment
of premenopausal women with advanced breast cancer.
) The overall objective response rate in 10 major

w0 trials was 36% (565/1566).

Liferature Review of the Hormonal Effects of
Tamoxifen in Premenopausal Patients

The applicant reviewed the literature on the hormonal
effects of tamoxifen in premenopausal women. The
“studies were conducted in volunteers, anovulatory or
infertile women, patients with benign breast disease,
patients receiving adjuvant chemotherapy with
tamoxifen, and patients with advanced breast cancer.
Although an occasional study reported increases in
(FSH), Luteinizing Hormone (LH), or progesterone,
most studies found no significant changes in serum or
plasma FSH, LH, prolactin, or progesterone levels.
. In contrast, there were 11 reports of significant
. increases in serum or plasma estrogens with tamoxifen -
-therapy at doses of 20 mg/day or greater. However,
the data from the randomized studies did not support
the theoretical possibility that hyperestrogenemia
-could stimulate tumor growth and have an adverse
effect on time to progression or survival.

Advisor mi: M ng:

”Thé Supplemental application was presented to the Oncologic
Drugs Advisory Committee on December 20, 1988. The Committee
- .-voted unanimously to recommend approval of the new indication.

“copy s attached.
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