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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Public Health Service

Food and Drug Administration
Rockville MD 20857

//' DEPARTMENT OF HEALTH & HURN

in which you

¥
o

<{(-
In cesponse refer to File Number A~ GC-0O37 ¢
This is in response tgo your request dated _%n -t /72 ¢ e
/ Loc.29, 1395

fequested A&.M_J")_M_ A _ﬁf Mﬂg‘:ﬂ?
DA 30—5‘// g e/
Your request was received in the Center for Drug

Evaluation and Research on ngﬂi,ﬁéhhfﬁizué_vwfm~
QEURENLS

Enclosaed is/are the document/deocurnents you requested
the records of the Center for Drug Evaluation and Research

locate any disclosable documenls responsive te your reguest

locate any documents respongive to your regquest

did not

 did not
locate an approved New Drug Applicatioa nor an approved
Summary Basis of Apptovél are no longer prepared
did not locate a record an any such inspection by this Center
You may wish to view the

A search ot
Abbreviated New Drug Application for this/these product/products

__ did not
found that final printed lableing is not yet available
this/these documents are only

Paper copy cannot be provided

Due Lo scovere regource restrictions
available on microfiche
document at your local library cor request a local company provide paper copies
from the fiche
The mihutes of the meeting/meetings you requested are still in preparation
available from the National Technical
Springtield, Virginia 2216}, 703-467-
has
They

and are not yet available
The document you requested is
5285 Port Royal Road

Information Service
4650.
The portion of your request regarding

been referred to the Agernicy’s Freedom of Intormat ion Staff Office (HFL-35).

ext 101.
certain material may have
because a preliminary review
¥ sed. If,

can be reached at 301-443-6310,
¢~ In order to reduce processing time and costs
been delated from the record(s) furnished to you, because
indicated that the deleted material ig not required to be publicly disclosed
you wish to review any deleted material, identity the specific deletion
] tor this yntormation

from .
invoice:
OLher

hewever, i
and submit an additional request for
st

ngih This concludes your regue
. You can expect a further responge

The following charges will be included in a manthly

. Gearch § Review 5 B

DG NOT SUBMIT PAYMENT UNTIL YOU HRECEIVE AN INVOICE

If there are any problems with this respense, please notify us in writing of your

Please reference the above file number.

Reproduction §
&

Total &
specific problem(s)
Sineerely yours,
éS(Ed 2 “ C24Lb4ﬁ::fM
[
Hernice arter
Freedom of loitermation Ofticer
for Drug Evaluation
HFD-19

Conter
and Research,
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Food and Drug Administration
Rockville MD 20857

OEC 27 1565
NDA 20-541

Zeneca Pharmaceuticals

1800 Conenrd Pike

P.O. Box 15437

Wilmington, Delaware 19850-5437

Attention: Frances M. Kelleher, Ph.D.
Manager, Drug Registration
Drug Regulatory Affairs Department

Dear Dr. Kelleher:

Please refer to your March 28, 1995 new drug application submitted under section 505(b) of the
Federal Food, Drug, and Cosmetic Act for Arimidex {anastrozole) 1 mg Tablets.

We acknowledge receipt of your amendments dated April 10, May 1 and 3, June 30, July 26,
October 19, November 3 and 7 and December 6, 12 and 14, 1995.

This new drug application provides for the treatment of advanced breast cancer in post-
menopausal women who have progressed following tamoxifen citrate therapy.

In addition, we note your commitment in your letter dated December 7, 1995 to complete and
submit results on two ongoing clinical trials as soon as possible.

We have cornpieted the review of this application including the submitted draft labeling and have
concluded that adequate information has been presented to demonstrate that the drug product is
safe and effective for use as recommended in the enclosed marked-up draft labeling Accordingly.
the application is approved effective on the date of this letter.

The final printed labeling (FPL) must be identical to the enclosed marked-up draft labeling.
Marketing the product with FPL that is not identical te this draft labeling may render the product
misbranded and an unapproved new drug

Please submit fifteen copies of the FPL as soon as it is available, in no case more than 30 days
after it is printed. Please individually moi:nt ten of the copies on heavy weight paper or similar
material. For adm’ .strative purposes this submission should be designated "FINAL PRINTED
LABELING" for approved NDA 20-541. Approval of this labeling by FDA is not required
before it 1s used.

Should additional information relating to the safety and effectiveness of the drug become
available, rzvision of that labeling may be required



NDA 20-541
Page 2

In addition, please submit three copies of the introductory promotional material that you propose
to use for this product. All proposed materials should be submitted in draft or mock-up form, not
final print. Please send one copy to the Division of Oncology Drug Products and two copies of
both the promotionai material and the package insert directly to:

Food and Drug Administration

Division of Drug Marketing, Advertising and
Communications, HFD-240

5600 Fishers Lane

Rockville, Maryland 20857

Validation of the regulatory methods has not been completed. At the present time, it is the policy
of the Center not to withhold approval because the methods are being validated. Nevertheless,
we expect your continued cooperation to resolve any deficiencies that may occur.

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

We remind you that you must comply with the requirements for an approved NDA st forth under
21 CFR 314 80 and 314.81

If you have any questions, please contact Leslie Vaccar, Project Manager, at (301) 594-5778.

Sincerely yours,

Robert Temple, M.D.
Director

Office of Drug Evaluation I
Center for Drug Evaluation and Research

ENCULOSURE Package insert, bottle labeling
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cC:

Original NDA 20-541
HFD-150/Div. files

DISTRICT OFFICE
HFD-150/L Vaccari
HFD-2/M.Lumpkin

HFD-100 (with labeling)
HF-2/medwatch (with labeling)
HFD-80 (with labeling)
HFD-244/T Acker (with labeling)
HFD-635 (with fabeling)
HFD-5/JTracy (with labeling)

Drafted by: LVaccan /12-12-95/FT12-22-95

R/D Initialed by:

DPease/12-13-95
Rlustice/12-21-95
JBeitz/12-13-95
SKim/12-21-95
RWood/12-21-95
PAndrews/12-14-95
MBrowers/12-14-95
DeGeorge/12-19-95
SWang/12-14-95
CGnecco/12-18-95

final: RDeLap/12-21-95

HE by e

APPROVAL /fzf
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1. General Information snd Timeline

Drug Name:
Applicant:
NDA Submission Date:

Electronic Data Files Installed:

Pharmacologic Category:
Proposed Indication:
30-Day Meeting:

45-Day Filing Meeting:

Safety Update (4-month):

Electronic Data Files Installed:

(for Safety Update)
ODAC Meeting:

ARIMIDEX™ { Anastrozole)

ZENECA Limited

March 29, 1995

April 3, 1995, SAS for Windows

Arr.matase Inhibitor

Breast Cancer, Metastatic, Tamoxifen-failure
April 19, 1995

May 12, 1995

July 26, 1995

July 30, 1995

October 16, 1995



2. Description of Clinical Data Sources

Volume 1.1 of the March 29, 1995 submission contains the index to the application. Volume 1.2
contains the proposed text of the labeling for anastrozole, summaries of CMC and nonclinical
pharmacologic, toxicologic, and pharmacokinetic evaluations, summaries of human
pharmacokinetic, bioavailability and clinical data, and a discussion of the benefit/risk relationship
and proposed postmarketing studies. The volumes devoted to the clinical section are 1.68 - 1.108

and are summarized below:

Clinical Pharmacology Studies: 1.68to 1.73 -
Controlled Studies:
-10331IL/0004 1.74 to 1.89
-1033IL/0005 1.90to 1.102
Other Studies: 1.103
Integrated Summary of Effectiveness: 1.104

Integrated Summary of Safety:

1.105 to0 1,108

Integrated Summary of Benefits and Risks

1.108

4-Month Safety Update

51t05.13

For each of the two controlled trials, the study reports contain the protocol and amendments, a
list of investigators and their curricula vitae, sample case report forms, randomization scheme,
relevant publications and individual patient data listings. The data cut-off date for the origina!
NDA submission was September 15, 1994; for the 4-Month Safety Update it was March 31,

1993,

The electronic CANDA was constructed using SAS for Windows software. It contains all the
information submitted as hard copy as well as the complete patient case report fcrms for deaths
and withdrawals occurring on the two controlled trials and on seven clinical pharmacology
studies. Data files have been installed on a separate server so that several reviewers have access
to files at the same time. ZENECA has also provided the review team with a high quality laser

printer.




3. Introduction

ZENECA Limited proposes that 1 mg of Arimidex* (aniastrozole) administered orally once daily
be approved for the treatment of :

"advanced breast cancer in postmenopausal women who have progressed followng
tamoxifen therapy".

Anastrozole is a potent and selective oral non-steroidal aromatase inhibitor with a long elimination
haif-life allowing once-daily dosing. Early clinical pharmacology tnals begun in July 1991
demonstrated that anastrozole significantly lowered serum estradiol levels without affecting
glucocorticoid or mineralocorticoid secretion. Although these tnials were not designed to assess
efficacy, 3 of 17 (18%) postmenopausal patien.s with breast cancer (Trial 0007) had no evidence
of disease progression while on continued treatment (10 mg/day) for 24, 25, and 28 months as of
the cut-off date (September 15, 1994). Thus, it was concluded that inhibition of estrogen and
resulting estradiol concentrations in postmenopausal women produced a beneficial effect in
women with breast cancer,

w

. Efficacy

After the minimal dose that achieved maximal suppression of serum estradiol was defined as 1
mg/day, two similar controlled clinical trials were conducted in the absence of a phase 2 tnal. The
phase 3 trial population was restricted to postmenopausal women who had failed first-line
hormonal treatment with tamoxifen in the adjuvant or advanced setting. Treatment arms
consisted of either anastrozoie 1 or 10 mg once a day (double-blind) compared to standard
treatment with open-label megestrol acetate (MEGACE™, Bristol Myers Squibb) 40 mg orally
four times daily. Time 1o progression and objective response rates were primary efficacy
variables. Other objective efficacy variables were time to treatment failure, duration of response,
survival, and quality of life assessments.

Tnal 0004 enrolled 386 patients from 49 centers in the US and Canada between March 3, 1993
and June 24, 1994. The median duration of foilow-up was 179 and 182 days for the | mg and 10
mg anastrozole groups, and 176 days for the megestrol acetate group. The median time to
progression in the three arms was 170, 143, and 151 days. The objective response rates in the
three arms were: 10.2%, 5.4% and 5.5%. There were no statistically significant differences across
treatment groups in pnimary efficacy vanables.

Tnal 0005 enrolled 378 patients from 73 centers in Europe, South Africa and Australia between
April 22, 1993 and June 24, 1994, The median time to progression in the three arms was 132,
156, and 120 days. The objective response rates in the three arms were: 10.4%, 12.7% and
10.4%. Apgain, there were no statistically significant differences across treatment groups in
pnmary efficacy varizbles. There were too few deaths across treatment groups in either Trial
0004 or 0005 to allow conclusions to be drawn on survival differences




Safety Issues

At the time of data cut-off, a total of 737 subjects had received anastrozole. A wide range of
single doses of anastrozole were given to 124 volunteers in clinical pharmacology studies
(0.000005 to 60 mg). Multiple doses were given to 613 subjects, of which 508 were treated on
controlled trials. Tota! exposure to anastrozole in the trial program was equivalent to 233
subjeci-years. Megestrol acetate was administered to 253 patients.

Six adverse event groups were prospectively defined Anastrozole | mg was associated witha
significanily lower incidence of weight gain than megestrol acetate (p <0.0001). The incidence of
other anticipated adverse events (edema, thromboembolic disease, gastrointestinal disturbance,
hot flushes, and vaginal dryness) was similar in patients treated with anastrozole 1 mg or
megestrol acetate.

Review of all drug-related adverse events revealed that the most frequent events (in descending
order) in patients treated with anastrozole were: hot flushes, asthenia, headache, nausea, pain, .
dizziness, alopecia, diarrhea, and dyspnea Of these, the incidence of alopecia was 6-7 times more
frequent with anastrozole | mg than with megestrol acetate Increased appetite occurred in only

1 patient ireated with anastrozole

The most frequent drug-related adverse events occurning with megestrol acetate treatment were,
in descending order: weight gain, dyspnea, hot flushes, asthenia, headache, increased appetite,
nausea, sweating, vaginal hemorrhage, peripheral edema, pain, leukorrhea, dizziness, and dry
mouth. Comparzd to anastrozole 1 mg, the incidence of dyspnea, peripheral edema, vaginal
hemorrhage, and sweating was 2- to 3-fold higher with megestrol acetate, the incidence of weight
gain was 8-fold higher.

Anastrozole was equally well tolerated in elderly (>65 years) and middle-aged patients. There
was some evidence of increased nausea and vomiting in patients with hepatic impairment treated
with the 1 mg dose as compared to patients with normal hepatic function. However, no changes
in dose appear necessary for patients with mild to moderate hepatic impairment; anastrozole is not
recommended for patients with severe hepatic dysfunction

No changes in dose are recommended for patients with renal impairment. No significant drug
interactions mediated by the inhibition of cytochrome P450 are expected.

. Sponsor's Conclusions Regarding Controlled Trials

Results of the clinical program support the use of anastrozole | mg as an alternative to megestrol
acetate in the treatment of advanced breast cancer in postmenopausal women who progress
following tamoxifen therapy. The pharmacologic effects of anastrozole may cause hot flushes and
alopecia; gastrointestinal disturbances may also occur



. Proposed Studies

Accrual is expected to begin in 1995 for the following trials in postmenopausal women with
metastatic breast cancer. Two trials comparing anastrozole 1 mg once daily with tamoxifen 20
mg once daily a72 planned in Europe and in Scandinavia. The design is double-blind; patients will
remain on treatment until disease progression, then cross-over to the alternative treatmenit. A
third trial comparing anastrozole | mg with formestane given IM every two weeks is also planned.



4. Controlled Trials
4,1 10331L/0004
4.11 Protocol Review

Title: A Randomized Multicenter Efficacy and Safety Study to Evaluate Arimidex™ (ZENECA
ZD1033, 1 and 10 mg) Double-blind, Compared with Open-label Megestrol Acetate in
Postmenopausal Women with Advanced Breast Cancer

Principal Investigator: Aman Buzdar, MD, M.D. Anderson Cancer Center, Houston, TX

Study Dates: 3/3/93 ~ 6/24/94
Data Cut-off Date: 9/15/94

. Review of Protocol Amendments

A total of 175 patients were accrued to the onginal protucol prior to any amendments taking
effect. The three amendments incorporated into the protocol addressed recruitment issues,
patient exclusion criteria, and monitoring of adverse events, as summarized below:

Amendment 1 (9/10/93): In order to compensate for a non-uniform recruitment pattern, accrual
of new patients was to be extended for six months afier the 300th patient was recruited, to a
maximum of 550 patients from all centers Exclusion criteria were amended such that patients
with "exposure to more than one previous cytotoxic chemotherapy regimen for advanced disease"
would not be enrolled. Postmenopausal status was redefined as FSH levels > 40 IU/ instead of >
60 TU/.  After withdrawal from the study, patients would be monitored for adverse events for 2
weeks (instead of 4 weeks). A total of 210 patients were accrued afier this amendment was
adopted

Amendment 2 (6/14/94): Recruitment would be extended for three months after the 300th
patient, to a maximum of 550 patients; all recruitment would end on June 24, 1994, Only one
patient was accrued after this amendment was adopted

Amendment 3 (10/6/94): A statistical section was added dealing with evaluation of adverse
events.

. Study Design
This was a phase 3, parailel-group, multicenter tnal in postmenopausal patients with advanced

breast cancer. Patients were randomized 1o receive either anastrozole ) or 10 mg once daily
(double-blind) or open-label megestrol acetate 40 mg four times daily.



. Objectives

The primary objectives were to compare two dosages of anastrozole (ZD1033), 1 mg and 10 mg
once daily, with megestrol acetate MEGACE™, Bristol-Myers Squibb) 40 mg four times daily on
the following parameters: time to disease progression, tumor response, safety and tolerability.

The secondary objectives were to compare treatment groups with respect to time to treatment
failure, duration of response, quality of life in the first year of treatment, and survival.

. Patient Population

The inclusion and exclusion critena are provided in the Appendix. In summary, eligible patients
were postnienopausal women with advanced breast cancer whe were eligible to receive hormonal
treatment because of: disease progression while receiving tamoxifen (NOLVADEX™) as adjuvant
treatment, relapse while on tamoxifen for advanced breast cancer after 2 minimum treatment
period of 3 months, or relapse while receiving other antiestrogens. Postmenopausal was defined
as age 50 or over with FSH levels > 40 TU/l or no menses for 12 months prior to therapy, or age
under 50 with FSH levels > 40 U/ Patients could not have had prior exposure to more than éne
cytotoxic regimen for advanced disease (Amendment 1, 9/10/93) or more than one hormonal
treatment for advanced disease.

Patients should have a baseline WHO performance status score of 0, 1, or 2, and an estimated
survival of at least 3 months. Patients with estrogen receptor-negative advanced disease were
excluded unless the patient showed an objective response to prior tamoxifen therapy. Patients
with life-threatening visceral disease, including any brain metastases, extensive hepatic
involvement or symptomatic pulmonary lymphangitic spread, were excluded.

. Procedure

Initally, accrual of 300 evaluable patients recruited at a uniform rate was planned. However,
early in the trial, recruitment was not uniform  Thus, centers were added and accrual extended
(Amendment 1, 9/10/93) Patients were allocated on a 1:1:1 basis within each center, to oral
treatment ‘mth 1 my anastrozole daily, 10 mg anastrozole daily, or 40 mg megestrol acetate four
times daily. ZENECA assigned treatment in balanced blocks according to computer-generated
randomization schemes produced for each center.

An independent data monitoring committee, comprised of 3 experts not empioyed by ZENECA
(two clinicians and one statistician), periodically evaluated efficacy and safety results. The
committee met on 5/3/94 to review an intenm analysis of efficacy and safety for this trial and Tnal
0005 and recommended that a second intenin analysis be performed but that the two tnals
continue unchanged

Anastrozole was supplied as film-coated, white tablets in white plasttc bottles containing 35
tablets of the predetermined dose (either I mg or 10 mg) For the first 24 weeks, patients




assigned to anastrozole were given one bottie at monthly intervals (enough medication for 4
weeks plus a 1-week surplus), beyond 24 weeks, patients were given three bottles at 3-month
invervals (enough medication for 3 months plus a 3-week surplus). Patients were instructed to
take one anastrozole tablet each moming.

Patients randomized to treatment with megestrol acetate received the commercially available
product packaged in white plastic bottles, each containing 250 tablets. For the first 24 weeks,
patients assigned io imegestro! acetate were given oiie bottle at 2-month intervals (enough
medication for 8 weeks plus a 6.5 day surpius), beyond 24 weeks, patients were given two bottle:
at 3-month intervals (enough medication for 12 weeks with a 41-day surplus) Patients were |
instructed to take one tablet moring, midday, late afternoon, and at bedtime.

Each time medication was dispensed, a tear-off label from the bottle was attached to the patient's
CRF as a record of drug assignment. Patients were required to return unused tablets at each visit
to assess compliance. Pill counts were recorded for each visit on the CRF.

. Efficacy Assessments

Screening assessments were carried out within 4 weeks of randomization, including identification
of measurable and nonmeasurable disease, as well as quality of life assessments using the
Rotterdam Symptom Checklist, bone pain scores, and documentation of anaigesic use, and
determination of baseline estrogen and drug levels.

Efficacy assessments including, tumor measurements, quality of life assessments, estrogen and
drug levels, wer= carnied out at each patient visit (every 4 weeks for the first 24 weeks, then every
12 weeks) Afler disease progression, only survival was recorded at 6-month intervals. A
schedule of efficacy assessments is included in the Appendix

Radiotherapy for control of bone pain or for other reasons was permitted Irradiated lesions were
only used to assess progression.

Time to disease progression was defined as the number of days from randomization to the date
when objective discase progression was first documented, or until death from any cause,
whichever carnie first.

Objective responses required venfication on two different occasions separated by 4 weeks A CR
was defined as disappearance of all tumor, clear improvement of bone lesions on scans or xrays,
evidence of reossification of all lytic bone lesions, freedom from ali cancer-related symptoius, and
absence of new lesions  For patients with evaluable, bone-only disease, a CR was defined as
remineralization of all lytic lesions, absence of bone pain oft analgesics, no new pathologic
fractures or bone lesions, and evidence of remodeling and normahzation of bone on scans

A PR was defined as a 50% or greater decrease in the sum of the products of the diameters of



measurable lesions, or a 30%0 or greater decsease in the sum of the longest diameters of
unidimensionai lesions. No new lesions should have appeared. Assignment of PR to evaluable
disease was not permitted. Progressive disease was defined as a 25% or greater increase in the
size of a measurable l2sion, progression of nonmeasurable disease, appearance of a new lesion, or
late hypercalcemia. Stable disease w.s recorded if disease progression did not occur. Increased
pain due to tumor flare in the first 2 weeks of treatment was considered stable disease.

Duration of response was recorded for patients with a CR or PR and was defined as the number
of days from randomization to the da:c ! first documentation of disease progression or death.
Time to treatment failure was defined 4« the number of days irom randomization to the date of
first documentation of disease progressinn death or treatment withdrawal.

. Quality of Life Assessments

The Rotterdam Symptom Checkiist (k>0 [ wample provided in the Appendix) was completed by
the patients at baseline, every 4 wech 1 Ui weeks, then every 12 weeks until disease
progression or death, up to 1 vear It w. .0 carried out at the time of treatment withdrawal'if
this occurred within 1 year The RS0 L -uns 38 items, each rated on a 4-point scale. The

higher the scovs, the worse the quabt. o ot

Physical dimension. 22 nen. - - - <cores range from 0-66,

Psychologic dimension &1 - scores range from 0-24;

Functional dimension 8 e, - oscores range from 0-24.
Patients completed questionnaires - ~ - toom prior to each trial visit, then placed them
into envelopes that the study cowre o ZENECA Patienws who were unable to
complete questionnaires were e . activity but could still participate in the tnal.
Analg=sic use was scored on a % ;- +~chne, at each visit, and at withdrawal as
foliows: 0 - no analgesics, 1 - nou. . - vral narcotics; 3 - injectable narcotics.
The seventy of bone pain was s. - ~cale at baseline, at each visit, and at
withdrawal as follows O - none wrate, 3 - severe: 4 - intractable.
Performance status was scored oy . ale (0-4) at baseline, at each visit, and at
withdrawal
. Safety Assessments
Safety assessments including adver-c . .ol findings, and laboratory testing, were
carned out at each patient visit (every - - ¢ the tirst 24 weeks, then every 12 weeks) The
original proiocol stipulated that advein +. -+ wouid be monitored until 4 weeks after

withdrawal of tnal treatment Thus w10 2 weeks (Amendment 1, 9/10/93) on the



presumption that many patients would begin a cytotoxic regimep soon after withdrawai from this
study. The shorter monitoring period was considered adequate since the half-life of anastrozole is
50 hours.

. Statistical Plan

The estimation of sample size was based on time to disease progression and objective response
rate. Assuming a median time to progression of 26 weeks, a total of 300 patients (100 in each
arm), recruited at a unitorm rate over 12 months, with a minimum follow-up of 6 months, would
be sufficient to detect a treatment difference of 14 weeks, with 80% power and a significance,
level of 0.05 (two-sided). Assuming an objective response race of 25%, a treatment difference of
20% would be statistically detectable with 90% power (significance level of 0.05, two-sided).

Efficacy analyses were carried out on an intent-to-treat basis, and adjusted for the covariates of
previous treatment status (adjuvant or advanced disease) and hormone receptor status.
Anastrozole | mg and 10 mg were each compared to megestrol acetate. )
Response rate, analgesic use, bone pain score, and performance status were analyzed by logistic
regression. Time to progression, time to treatment failure, and death were analyzed Ly Cox's
Proportional Hazards Model. Time to progression, time to treatment failure, death, and duration
of response were also summanzed using Kaplan-Meter curves, which were used to estimate the
median time for each cf these endpoints for each treatment group. The Rotterdam Symptom
Checklist scores were analyzed as follows: physical and psychological scores at weeks 12 and 24
by analysis of covariance and the Wilcoxon Rank-Sum test; the functional score by logistic
regression (because of the large proportion of patients with a maximum positive score of 24 at
baseline, and no change in score on study). Analgesic use, bone pain score, and performance
status at weeks 12 and 24 were also analyzed by logistic regression.

Adverse events were summarized by treatment using COSTART terms. Afier the adoption of
Amendment 1 (9/10/93), adverse evenis occurming during treatment or within 2 weeks of stopping
treatment were recorded.  The incidence of centain anticipated events (weight gain, edema,
thromboembolic disease, gastrointestinal disturbance, hot flushes and vaginal dryness) was also
summanzed

. Study Conduct
Fifty centers recruited 392 patients on this tnal However, Center 0034 (with 6 patients, two on
each arm) did not follow inclusion or exclusion critena or carefully maintain source documents.

ZENECA closed this center, and with agreement with the Ag2ncy, did not include data on the 6
patients in the study report Instead, clinical narratives were submitted for review.
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4,12 Demography, Withdrawals, and Protocol Violations and Deviations

A total of 386 patients from 49 centers in North America were included in this trial. Twenty-four
centers accrued > $ patients each for a total of 331 (86%) patients, the remaining 25 centers
accrued < 5 patients each for a total of 55 (14%) patients. Altogether, 128 were randomized to
receive 1 mg anastrozole, 130 to receive 10 mg anastrozole, and 128 to receive megestrol acetate.
One patient (0015/0015) on the 10 mg anastrozole arm withdrew consent and never received
treatment. This patient was inciuded in the analysis of efficacy only. At the time of daia cut-off
(9/15/94), 175 (45%) patients were still on treatment. Cominent: Patient accrual to the study
averaged 30 patients/month for the first six months, slowing to approximately 21 patients/month
Jor the next ien months. Among centers accruing 5 or more patients, 2 of 24 centers accrued only
in the last 6 months (in 1994 only). Among centers accruing less than 5 patients, 11 of 25
centers enrolled patients only in 1994 (6 enrolled 2-3 patients each, 5 enrolied one patient
each),

The median ag. of patients enrolled on this trial was 66 (range 29-93) and 87% of patients were
Caucasian. The majority of patients (81%) had ER+ disease, while 6% had ER- disease and ER
status was unknown in 13%. The WHO performance status at study entry was 0-1 in 87%.
These parameters were balanced across treatment groups. Prior hormonal therapy had been
administered as adjuvant therapy in a total of 164 (42.5%) patients, and as therapy for advanced
disease in 222 (57.5%) patients.

The duration of tamoxifen therapy was estimated by using the interval between the start of
tamoxifen therapy and date of study consent. (For this analysis, 11, 14, and 2 patients un each
arm, respectively, were excluded since they either did riot receive tamoxifen or the duration on
tamoxifen could not be calculated.) The median duration of adjuvant tamoxifen therapy ranged
from 34 months for the 1 mg anastrozole arm, to 40 months for the 10 mg anastrozole arm, and
to 47 months for the megestrol arm. The median duration of tamoxifen therapy for advanced
disease was similar across treatment arms (25, 26, and 22 months for each arm, respectively).

The best response to prior tamoxifen treatment for advanced disease was CR in 7%, PR in 12%,
stable disease in 41%, progression in 6%, and unknown in 34%_ Other prior treatments for breast
cancer in these patients were: surgery in 96%, chemotherapy in 45%, and radiotherapy in 58%.

Measurable disease was noted in 63% of patients, while 37% had nonmeasurable disease. Sites of
metastatic disease were bone in 65%, soft tissue in 33%, anc visceral in 42%  Only 14% had
liver metastases. Mixed sites of disease were noted in 38%. Twenty patients had no evaluabie
sites of metastasis, due to prior excision or irradiation of known sites of distant disease in some
cases. Again, there were no differences observed across treatment groups

Comparison of Baseline Patient Characteristics Among Centers:

In order to evaluate potential baseline patient differences among pa- ticipating centers, centers
accruing > 5 pa “nts each, so-called "large centers", were compard.d 1o those accruing < 5§
patienis each, so-called "small centers”. The following clinical features were reviewed: patients’
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Jiormonal status at study entry, previous response to lamoxifen for advanced disease, presence of
measurable disease at entry, and extent of disease at entry. For the most part, centers were well
balanced in baseline patient characteristics across treatment groups.

A total of 210 patients withdrew fron. treatment: 181 due to disease progression, 11 aue to
adverse event or concurrent illness, 7 due to patient refusal or lost follow-up, 5 due to death, 4
due to other reasons, and 2 due to protocol noncompliance.

A total of 37 protocol violations were noted in 36 patients. All patients considered to be protocol
violations were still included in analyses of efficacy and safety. Five patients were not candidates
for hormonal treatment as defined in the protocol, 6 patients were not confirmed to be postmeno-
pausal, 5 patients had WHO scores > 2 although their debilitation was not directly related to
breast cancer, 6 patients were previously treated with more than one cytotoxic agent for advanced
disease, 2 patients had prior uterine cancer, I patient had primary lung cancer that was
misdiagnosed as metastatic breast cancer, 2 patients received concurrent therapy with other
experimental drugs (Aredia), 4 patients had previously treated brain metastases, and 6 patients
had £R- disease with no demonstrated response to adjuvant tamoxifen therapy. Comment: The
Jrequency of protocol violations among patients enrolled in each treatment avm was: 5% for 1
mg anastrozole, 12% for 10 mg anastrozole, and 20% for megestrol acetate. The frequency of
protocol violations in "large centers” wes comparable to that of "small centers”.

A total of 224 protocol deviations occurred in 167 patients. These were distributed equally
across all treatment groups (with a frequency of deviations occurring in 42-44% of patients/arm),
and consisted primarily of baseline or follow-up assessments that were either absent or performed
outside the window of time specified in the protocol. No patient was excluded from the analysis
of efficacy and safety, except for patiem who never received treatment (excluded from
safety analysis). Comment: The frequency of protocol deviations in "large centers” was
compearable to that of "small centers”.

4.13 Efficacy Results

The median Juration of study treatment was 146 days (11-511 days) for the 1 mg anastrozole
arm, 143 days (8-534 days) for the 10 mg anastrozole arm, and 128 days (15-472 days) for the
megestrol acelate arm. The median duration of follow-up was 179 days (17-512 days) for the 1
mg anastrozole arm, 182 days {4-539 days) for the 10 mg anastrozole arm, and 176 days (30-554
days) for the megsstrol acetate arm. Comments: /) Calculation of all efficucy endpoints (i.e.,
lime to progression, response duration, time to treatment failure, and time to death) were
calculated from the date of randomization. Scatier plot analysis of date of randomization vs.
date treatment was started shows that these daites coincide for the vast majority of patients. In
Jact, these often were cither the exact same date or one day apart (see Appendix). 2) The extent
of patient follow-up after documentanion of progression or treatment failure is demonstrated in
scatter plots (progression date vs. last alive daie, and date of treatment failure vs. last alive
date) in the Appendix.



. Time to Disease Progression

A total of 64 (50%) patients treated with 1 mg anastrozole, 74 (57%) patients treated with 10 mg
anastrozole, and 73 (57%) patients treated with megestrol acetate had disease progression during
treatment or after treatment withdrawal. In addition, there were 11 patients (5, 1, and 5 per arm,
respectively) who died before disease progression was documented; the date of death was used to
calculate the time to progression in these patients. Thus, a total of 222 patients contributed to the
analysis of time to progression with 164 (43%) patients censored. Median times to progression
(with 97.7% confidence intervals) were: 170 days (102-266 days) for patients treated with 1 mg
anastrozole, 143 days (99-222 days) for patients treated with 10 mg anastrozole, and 151 days
(95-203 days) for patients treated with megestrol acetate.

Comparison of 1 mg anastrozole with megestrol acetate revealed a hazard ratio of 0.89 (CI: 0.61-
1.30, p=0.48). The hazard ratio for the comparison of 10 mg anastrozole with megestrol acetate
was 1.00 (CI: 0.69-1.45, p=0.99). There was no statistical difference between either dose of
anastrozole and megestrol acetate .
Subgroup Analysis. The tables below show the rate of disease progression (by patient) by prior
hormonal treatment (adjuvant vs advanced disease) and by estrogen receptor status (positive,
unknown, negative) at study entry.

Disease Progression by Patient

Treatment Arm Prior Hormonal Therapy
Adjuvant Advanced
Anastrozole 1 mg 36/60 (60%) 28/68 (41%)
Anastrozole10 mg 33/54 (61%) 41/76 (54%)
Megestrol Acetate 40 mg 27/50 (54%) 46/78 (59%)
All Patients 96/164 (58%) 115/222 (52%)
Treatment Arm Estrogen Receptor Status
Positive Unknown Negative
Anastrozole 1 mg §3/109 (49%) 8/16 (50%) 3/3 (100%)
N Anastrozole 10 mg 62/102 (61%) 6/20 (30%) 6/8 (75%)
Megestrol Acetate 40 mg 56/101 (56%) 8/16 (50%) 9/11 (82%)
All Patients 171/312 (55%) 22/56 (39%) 18/22 (82%)
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Comments: /) There do not appear to be any major differences in the rate of disease
progression among patients who received hormonal therapy adjuvantly or for advanced disease,
with the exception of patients on the 1 mg anastrozole arm (60% vs. 41%). 2} Among ER+/PR+
putients, rates of disease progression were 45% (36/80) for ] mg anastrozole, 66% (50/76) for
10 mg anastrozole, and 59% (41/70) for megestrol; these were comparuble to rates observed
among all ER+ patients noted above. 3) A greater proportion of patients with ER- disease
progressed on study, although the patient numbers were very small.

Reviewer's Assessmant of Time to Progression:

1) The time 1o progression was confirmed for all randomized patients. Dates of first observed
progression were available for the 211 patients progressing either during treatment or after
treatment withdrawal (Table G4.4).

2) Eleven of the 222 patients used in the sponsor's analysis of time to disease progression died
before progression was formally docu wented as per protocol. Eight of these in fact died of
disease progression at 34, 44, 53, 57, 62, 73, 86, and 224 days. The reviewer questions the
rationale for including the remaining three: patient died of a small bowel infarct at
17 days, patient died of complications of aneurysm surgery at 219 days, and patient

died of a pulmonary embolism at 30 days. Note that exclusion of the entire 11
patient subset or of the 3 patient subset does not significantly alter time to progression (see
Appendix for additional Kaplan-Meier plots).

3) Treatment was continued for several of the patients following first documentation of disease
progression (see scatter plot of progression date vs. date treatment stopped in the Appendix).

. Objective Response Rate

Objective responses were assigned using UTCC critena  Bidimensionally measurable disease was
noted in roughly 60% of patients; oniy 10 patients had assessments made on the basis of
unidimensional lesions. Objective response rates for all randomized patients were similar across
treatment groups. In the 1 mg anastrozole arm, there were 4 CRs and 9 PRs for an overall
response rate of 10.2%. In the 10 mg anastrozole arm, there was 1 CR and 6 PRs for an overall
response rate of 5.4%. In the megestrol acetate arm, there were 2 CRs and 5 PRs for an overall
response rate of 5.5%. The proportion of patients with a best response of stable disease > 24
weeks was sirnilar across treatment groups {24-30%).

Companson of 1 mg anastrozole with megestrol revealed an odds ratio of 1.95 (CI: 0.65-5.91,
p=0.17). The odds ratio for the companson of 10 mg anastrozole with megestrol acetate was
0.98 (CI: 0.28-3.43, p= 0.98). There was no statistical difference between either dose of
anastrozole and megestrol acetate.

For patients with measurable disease, the overall response rates (CRs + PRs) were somewhat
higher; 15.9% for 1 mg anastrozole, 8.9% for 10 mg anastrozole, and 8.7% for megestrol acetate.
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Stable disease lasting > 24 months was noted in 20%, 14% and 22%, respectively. For patients
with nonmeasurable disease, the best response in this tnal was disease stabilization > 24 months
noted in 39% of patients on 1 or 10 mg anastrozole, and in 43% of patients on megestrol acetate.

Subgroup Analysis. The tables below show the objective response rates in patients by prior
hormonal treatment (adjuvant vs. advanced disease), by estrogen receptor status (positive,
unknown, negative), and by disease site (soft tissue only, bone only, visceral only).

Objective Response Rate

Treatment Arm

Prior Hormonal Therapy

Adjuvant Advanced
Anastrozole 1 mg 5/60 (8.3%) 8/68 (11.8%)
Anastrozole 10 mg 2/54 (3.7%) 5176 (6.6%)
Megestrol Acetate 40 mg 4/50 (8%) 3/78 (3.9%) )

Treatment Arm Estrogen Receptor Status
Positive Unknown Negative
Anastrozole | mg 9/103 (8.3%) 4/16 (25%) 03
Anastrozole 10 mg 77102 (6.9%) 0/20 0/8
Megestroi Acetate 40 mg 6/101 (6%) 1/16 (6.3%) 0/11

Treatment Arm Site of Metastatic Disease
Soft Tissue Only Bone Only* Visceral Only*
Anastrozole 1 mg 4/17 (23.5%) 3/45 (6.7%) 1/14 (7.1%)
Anastrozole 10 mg 2/14 (14.2%) 0/37 2/15 (13.3%)
Megestrol Acetate 40 mg 5/16 (31.3%) 0/41 0/22

*Partial responses only

Comments: /) There do not appear to be any major differences in objective response rates
among patients who received hormonal therapy adjuvantly or for advanced disease.

2) Response was associated with ER+ status and with soft tissue involvement. Response rates
Jor the subset of ER+/PR+ patients (7.6%, 6.6%, and 5.7% for each arm respectively) were
similar 1o those of all ER+ patients Response rates for the subset of ER+/soft tissue only
disease patients (21%, 18%, and 40% for each arm respectively) were comparable to those of
soft tissue only disease patients 1 oted above. 3) Although response rates for patients with bone
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only or visceral only disease were low across treatment arms, disease stabilization was observed
at these sites. This was noted in 42%. 27%, and 42% of patients with bone only disease in each
of the arms, and in 14%, 20%, and 41% of patients with visceral only disease in each of the
treatment arms respectively. 4) Among paiients whose previous best response 1o tamoxifen was
either CR or PR, responses rates were 22.2%, 7.7%, 10.6%, for each arm respectively. There
were no responders on this trial in patients whose best response to tamoxifen had been disease
progression.

Reviewer's Assessment of Objective Response Rate:
1)} Objective responses were confirmed for the 7 CRs and 20 PRs in this trial. -

2) Complete responses occurred in soft tissue lesions (skin or lymph nodes} in 7 patients and in
non-measurable lung disease in I patient. Partial responses occurred in breast, skin, lymph
nodes, bone and lung lesions.

3) Partial responses in 2 patients were based on non-measurable lesions: iymph node metastases
measuring < 2 cm (0030/0608 on 10 mg anastrozole and 0046/000] on megestrol acetate) and
nonmeasurable bone disease (0030/0008). As per protocol, PRs could not be assigned to these
patients, only disease stabilization. In a third patient the response observed was not confirmed 4
weeks later (0045/0002 on 10 mg anastrozole). FExclusion of these patients from the group of
responding patients does not alter response rates appreciably.

. Duration of Response

Fifteen (56%) of the 27 responders were still responding at the time treatment was stopped and
were censored for the analysis of this endpoint. The duration of response among complete and
partial responders ranged from 92 - >512 days for the 1 mg anastrozole group, from 112-533
days for the 10 mg anastrozole group, and from 111- >370 days for the megestrol acetate group.

Reviewer's Assessment of Response Duration:
1) Response durations were confirmed for each of the responders.

2) Five patients were in CR as of the "last alive date”. Two of these patients were on the 1 mg
anastrozole arm (in CR at 148 and 363 days), one was on the 10 mg anastrozole arm (276
days), and two were on the megestrol acetate arm (252 and 370 days).

3) Ten patients were in PR as of the "last alive date”. Of these, five were on the | mg
anastrozole arm (in PR at 122, 154, 277, 449, and 512 days), three were on the 10 mg
anastrozole arm (168, 175, and 274 days), and two were on the megestrol acetate arm (111 and

310 days).

4) Calculation of response duration from the date of randomization rather than the date of first
documentation of response inflates these response times
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. Time to Death

A total of 17 patients treated with 1 mg anastrozole, 10 patients treated with 10 mg anastrozoie,
and 19 patients treated with megestrol acetate died. Median time to death could not be calculated
because of the low number of deaths. Comments: Scatter plots demonstrate the timing of
patient deaths following first documentation of progression or treatment Jailure (see progression
date vs. date of dzath, and date of treatment failure vs. date of death in the Appundix). The
sponsor plans 1o submit an updated survival analysis in September [ 995.
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Comparison of 1 mg anastrozole with megestro! acetate revealed a hazard ratio of 0.96 (C1: 0.45-
2.08, p= 0.91). The hazard ratio for the comparison of 10 mg anastrozole with megestrol acetate
was 0.50 (C1: 0.21-1.21, p= 0.08). There was no statistical difference betweer. either dose of
anastrozole and megestrol acetate.

Comparison of Efficacy Results Across Centers:

The "large centers” (accruing > 5 patients each) and “small centers” (accruing < 5 patients
each) were compared in terms of pattent progression status, best overall response, reasons Jfor
treatment jailure, and survival status. In general, centers were well balanced in these
parameters across ireatment arms with one notable excepiion. The overall death rate was far
lower among "small centers” (3.6% or 2/55) as compared to "large centers” (13.3% or 44/331).
This was most noticeable in the 1 mg anastrozole arm (0/19 deaths in "small centers” vs. 17/109
or 16% deaths in "large centers”) and in the megestrol arm (1/18 or 6% deaths in “small
centers"” vs. 18/110 or 16% deaths in "large ceniers”).
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Comparison of Compliance Across Ceniers:

Information on drug accountability was provided for all patients treated on this trial (excluding
one patient on the 10 mg anastrozole arm who never received treatment). Non-compliance was
defined by the sponsor as "patients returning > 20% of pills" at an office visit. This occurred in
roughly 20% of patients in each arm at the "large centers”. At the “small centers", most
instances of non-compliance occurred on the 10 mg anastrozole arm. The breakdown by center
type is as follows:

Center "Non-Compliant" Events
"Large Centers" 1 mg Anastrozole: 22 patients, 23 visits, 13 centers
N=330 patients 10 mg Anastrozole: 22 patients, 28 visits, 15 centers
N=24 centers Megestrol Acetate: 23 patients, 25 visits, 1] centers
"Small Centers" | mg Anastrozole: 2 patients, 3 visits, 2 centers
N=355 patients 10 mg Anastrozoic® 7 patients, 8 visits, 6 centers
N=25 centers Megestrol Acetate: 1 patient, 1 visit, 1 center v

Efficacy parameters in the 129 patients on the 10 mg anastrozole arm were evaluated in terms of
compliance, with a total of 100 patients deemed "compliant” and 29 "non-compliant”. In terms
of best overall response, there was a higher proportion of patients with disease stabilization ir.
the "non-compliant” group as compared to the "compliant” group (58% vs. 41%). This
difference, however, did not translate into a higher rate of disease progression or death.

Protocol Vielations, Jeviations Among Responders:

The 27 responding patients in Trial 0004 included one with a protocol violation and 16 with one
or more protocol deviations. Sufficient information was provided to infer that most of these
events did not appear to affect assessment of efficacy endpoints in tF - e patients. There were
three notabie exceptions: patient a CR on megestrol acetate who was "repeatedly
non-compliant” with study medication; patient a PR on 1 mg anastrozole who also
took Aredia: this could have affected this patient's bone pain scores and analgesic use; and
patient a PR on | mg anastrozole who missed the visit prior to the one which
demonstrated disease progression in lymph nodes: this patient’s response duration, time 1o
progression, and time to treatment failure may be inflated by four weeks.

. Quality of Life Assessments

The completion rate cf the RSCL questionnaires at study entry, week 12 and week 24 was
approximately > 90% of expected. Physical quzlity of life at week 24 for patients treated with 1
mg anastrozole was better than for patienis on megestro! acetate (p= 0.0163). Psychological
quality of life at weeks 12 and 24 was better for patients treated with 1 mg anastrozole than for
megestroi acetate (p= 0.0206 and p= 0.0018 respectively) Functional quality of life was similar
across treatment gioups at all three time points. Comment: Comparisons between treatment
arms were based on the numbers of patients listed below. There were comparable numbers of
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patients in each arm evaiuated for each of the three RSCL domains. There were roughly half as
many patients evaluable at week 24 as in week /2.

Treatment Arm Patients with Entry and Patients with Entry and
Week 12 Data Week 24 Data
Phys | Psychol { Funct Phys | Psychol | Funct
Arimidex | mg (N=128) 105 105 104 58 58 57
Arimidex 10 mg (N=130) 109 109 108 58 58 58
Megace 40 mg (N=128) 103 103 100 51 51 50

There was no difference in analgesic use, bone pain score, or WHO performance status at weeks
12 or 24 across treatment groups. Comment: Comparisons between treatment arms were based
on the numbers of patients listed below. There were comparaltie numbers of patients in each,
arm evaluated for each of these assessments. Again, there were roughly half as many patients
evaluable at week 24 as in week 12.

Treatment Arm Patients with Entry and Patients with Entry and
Week 12 Data Week 24 Data
Analgesic | Bone Pain | WHO PS | Analgesic | Bone Pain | WHO PS
Animidex 1 mg (N=128) 119 119 119 62 62 62
Arimidex 10 mg (N=13() 118 118 118 63 63 63
Megace 40 mg (N=1:8) 116 16 116 57 57 57
. Endocrine Assessments

Serum estradiol concentrations could not be statistically analyzed. Several factors such as
insufficient sa.nple volume, vanable coiumn recovery, and vanability in limits of quantitation
resulted in a nonhomogeneous dataset. The estradiol assays used in this trial had a higher Limit of
quantitation (4 to 28 pmol/l) depending on the assay run, compared to the assays uscd in the
clinical pharmacology trials. Thus, there were many patients in each treatment group whose
estradiol level at study entry was at or below the limit of assay sensitivity.

Serum estrone sulfate concentrations were suppressed by 54-85% of baseline levels in the 1 and
10 mg anastrozole arms, as compared to 26-66% of baseline levels in the megestrol acetate arm.
There was no difference in estrone sulfate suppression between the two doses of anastrozole.
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4.14 Safety Results

Drug-related events that occurred in any treatment group in at least 3% of patients are
summarized below. Further detail regarding the safety profile of anastrozole is provided in
reviews of the Integrated Summary of Safety and of the 4-Month Safety Update in Section 6.

Mild or moderate headache was noted in 15.5% of patients treated with

10 mg anastrozole, in 8.6% of patients treated with 1 mg anastrozole, and in 4.7% of

patients treated with megestrol acetate. The majority of cases had an undetermined
relationship to treatment. -

Gastrointestinal disturbances included mild or moderate nausea in all groups (in 4-8%), mild
or moderate diarrhea with anastrozole (in 2-3%), and increased appetite with. megestrol
acctate (in 8%).

Whereas peripheral edema occurred with similar frequency in all groups (in 2-5%), mild
weight gain was more common in patients treated with megestrol acetate {15.6%) than in
patients treated with anastrozole (0.8% for 1 mg, 4.7% for 10 mg).

Hot flushes were noted in 19% and 15% of patients treated with 1 mg or 10 mg anastrozole,
as compared to 9% in patients treated with megestrol acetate. Mild or moderate bone pain,
mild alopecia, and anorexia were also noted primanly with anastrozole. Hot flushes and
alopecia are expected given the pharmacology of this agent. Megestrol acetate was more
commoiily associated with mild or moderate dyspnea, mild tremor, sweating, vaginal
hemorrhage, and leukorrhea. A higher incidence of dyspnea with megestrol acetate is not
unexpected since this agent is known to be associated with weight gain and thud reteniion
which can exacerbate respiratory symptoms

. Treatment Withdrawals

Adverse events lead to treatment withdrawal in a total of 11 patients. Three patients
withdrew from the 1 mg anastrozole arm: one with an intracranial aneurysm who died 4
weeks after withdrawal, one with exacerbation of chronic obstructive pulmonary disease who
died of respiratory failure 2 weeks after withdrawal, and one who developed neuropathy.
Four patients withdrew from the 10 mg anastrozole arm' one developed a vesiculobullous
rash, ialer determined to be related to & staphylococcal infection, one developed anorexia and
insommnia, one deveioped hypercalcemia and somnolence, and pulmonary embolus occurred in
the fourth. Four patients also withdrew from the megestrol acetate arm: one developed
depresston, nausea and dizziness, two noted dyspnea, and puimonary embolus occurred in the
fourth.




. Deaths on Study

A total of 46 deaths were reported for this tnal, including 37 from progression of breast cancer
alone, and 9 from other causes. Eight deaths from breast cancer and six deaths from other causes
occurred during treatment or within 2 weeks of stopping treatment. Twenty-nine deaths from
breast cancer and three deaths from other causes occurred after the 2-week follow-up petiod.

The six deaths from other causes that occurred during treatment or within 2 weeks of stopping
treatment were due to adverse events: intracranial hemorrhage, respiratory failure, or infarction of
the small intestine (3 patients on 1 mg anastrozole), cardiac arrest (1 patient on 10 mg .
anastrozole), and cardiac arrest or pulmonary embolus (2 patients on megestrol acetate). Only the
case of pulmonary embolus with megestrol acetate was considered by the investigator to be
probably related to treatment.

Three additional patients died from other causes after the 2-week follow-up period due to kidney
failure, suicide, and heart failure.  All were treated on the 10 mg anastrozole arm. .
No predominant cause of death other than breast cancer was identified in any of the treatment
groups.

. Laboratory Abnormalities

There were no significant changes from study entry in mean white blood cell count,
hemoglobin, and piatelet count, and mean values were similar across treatment groups. The
most frequently reported abnormali'y was anemia (defined as a decrease in hemoglobin of > 3
g/dl, or any value < 9.5 g/dl) noted in 5% of patients, but this was considered to be disease-
related rather than treatment-related.

There were no significant changes from study entry in mean values of alkaline phosphatase,

AST, ALT, LDH, cholestercl, and sodium, and mean values were similar across treatment.
Cholesterol values were high at entry for all groups and remained high during the trial (defined as
> 30% of the ULN). No adverse events were related to cholesterol levels. Elevated alkaline
phosphatase levels were universally related to bone disease: only two treatment-related elevations
in atkaline phosphatase levels were noted (ie, >3 x ULN, in 1 patient each on the | mg
anastrozole and megestrol arms) No effects on serum sodium or potassium levels suggestive of
drug-induced glucoconticoid or mineralocorticoid effects were noted in this trial

Mean body weight was similar for each group at study enmtry  Weight gain of 5% or more

was expenienced by 43 (34%) of patients on megestrol acetate, gains of 10% or more by 12
(9%) of patients on megestrol acetate. For anastrozole, weight gain of 5% or more occurred

in 12% (1 or 10 mg doses), weight gain of 10% or more in only 2-4% Mean blood pressure and
pulse rate were similar in all groups at entry and dunng the tnal



4.25 Sponsor's Conclusions Regarding Trial 0004

There was no statistically significant difference between 1 mg or 10 mg anastrozole once
daily or 40 mg megestrol acetate four times daily in any of the primary efficacy endpoints
(time to progression, objective response rate, or time to treatment failure). The 1 mg
anastrozole arm was associated with better physical scores in quality of life assessments, and
both the 1 and 10 mg anastrozole arms were associated with better psychological scores than
megestrol acetate.

All three treatments were well-tolerated. Hot flushes were more frequent in the 1 mg anastrazole
arm, whereas headache, nausea, and bone pain were more common in the 10 mg anastrozole arm.

The efficacy and safety of anastrczole supports its use for the treatment of advanced breast
cancer in postmenopausal women who have failed tamoxifen.

24




4.2 10331170005
4.21 Protocol Review

Title: A Randomized Open, Multicesite |+ and Safety Study to Evaluate Azimidex™
(ZENECA ZD1033, 1 and 10 mg; Com;. - - cestrol Acetate in Postmzaopausal Women
with Advanced Breast Cancer

Principal Investigator: W. Jonat, M) raczaklinik Eppendorf, Hamburg, Germany

Study Dates: 4/22/93 - 6/24/94
Data Cut-off Date: 9/15/94

. Review of Protocol Amendment

A total of 40 patients were accrued to t1 ~...t pratocol prior to any amendments taking
effect. The first protocol amendment (¢«- © -+ -+ .+ Lizessed patient inclusion and exclusion criteria,
and monitoring of adverse events and .~ ¢ Biie Postmenopausat status was redefined as
having FSH levels > 40 TU/L, instezd of -« 11" 1T Exclusion criteria were amended such that
patients with "exposure to more than one previnns Cviotoxic chemotherapy regimen for advanced

disease" would not be enrolied. After withdrawal {rom the study, patients would be monitored
for adverse events for 2 weeks (instead of 4 weeks!  Anaigesic use scores, bone pain scores, and
perfortnance status scores would be assessed at bascline, week 4, 8, 12, 24, and every 12 weeks
thereafter, instead of at every visit A total of 334 patients were accrued afier this amendment
was adopted. Comment: Four patients are not accounted for in the sponsor's listing of patient
accrual relative to each pr-tocol amendment

The second protocol amendment (10/5/64) dealt wath blood sampling procedures and issues
related to drug packaging and storage

. Study Design
This was a phase 3, parallel-group, multicenter tnial in postmenopausal patients with advanced

breast cancer. Patients were randomized to receive either anastrozole 1 or 10 mg once daily
(double-blind) or open-label megestrol acetate 30 my four times daily.

. Objectives

The primary objectives were the same as for Tral (w04 These were 1o compare two dosages of
anastrozole (ZD1033), 1 mg and 10 mg once daifv with megestrol acetate (MEGACE™, Bristol-
Myers Squibb) 40 mg four times daily on the 10V amiciers. Limic to disease progression,
tumc response, safety and tolerability The se.onday objectives were to compare treatment

groups with respect 10 time to treatment failuie Jduraton of response, quality of life in the first




car of treatment, and survival
. Patient Populaticn

The inclusion and exclusion cntena are sirnilar to those of Trial 0004 and provided in the
appendix. In summary, eligible paiients were postmenopausal women with advanced breast
cancer who were eligiblc to receive hormonal treatment because of: disease progression while
receiving or after completing a course of tamoxifen (NOLVADEX™) as adjuvant treatment, or
progression while on tamoxifen or other antiestrogens for advanced disease. Patients could not
have had prior exposure to more than one cytotoxic regimen for advanced disease (Amendment 1,
6/15/93) or more than one previous hormone therapy for advanced disease.

Post-menopausal status, baseline WHO performance status and estimated survival was defined as
in Trial 0004. Patients with estrogen receptor-negative advanced disease were excluded unless
the patient showed an objective response to prior tamoxifen therapy. Estrogen receptor-
negative patients receiving adjuvant treatment were excluded. Patierts with life-threatening
visceral disease were excluded Comment: Areas in bold indicate eligibility criteria that differ
in this trial as compared 2 Trial 0004, In addition, this trial does not stipulate the minimum
duration of tamoxifen therapy patients must have had prior to relapse. This wcs three months in
Trial 0004.

. Procedure

A target number of 360 evaluable patients was recruited Patients were allocated on a 1:1:1 basis
within each center, to oral treatment with 1 mg anastrozote daily, 10 mg anastrozole daily, or 40
mg megestrol acetate four times daily. ZENECA assigned treatment in balanced blocks of six
according to computer-generated randomization schemes produced for each center.

An independent data monitoning committee was comprised of three experts not employed by
ZENECA (two clinicians, one from the US and one from Europe, and one statistician). The
committee met on 5/3/94 to review an intenim analysis of efficacy and safety Jur this tna! ard Tnal
0004 and recommended that a second intenim analysis be performed but that the two trials
continue unchanged.

Anastrozole “vas supplied as film-coated, white tablets in blister packs containing 7, 14, or 28
tabiets of the predetermined dose (either 1 mg or 10 mg) For the first 24 weeks, patients
assigned to anastrozole were given 2-month supplies of medication (enough for 8 weeks plus a 2-
week surplus); beyond 24 weeks, patients were given 3-month supplies (enough medication for
12 weeks plus a 4-week surplus) Patients were instructed to take one anastrozole tablet at
approximately the same time of day, witk: or without food

Patients randomuzed to treatment with megestrol acetate received the commercially available
product packaged in amber glass bottles, each containing 100 tablets. For the first 24 weeks,
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patients assigned to megestrol acetate were given Z-month supplies (enough medicatioi for 8
weeks pius a 19 day surplus); beyond 24 wecks, patients were given 3-month supplies (enough
for 12 weeks with a 16-day surplus). Patients were instructed t¢ "ake one tabiet at 0800 hr, 1200
hr, 1600 hr and 2000 hr, with or without food.

Each time medication was dispensed, a tear-off label from the box or bottle was attached to the
patient's prescription record card as a record of drug assignment. Patients were required to return
unused tablets at each visit to assess coinphance.

. Efficacy Assessments -

Screening assessments were carried out within 4 weeks of randomization, including identification
of measurable and nonmeasurable disease, quality of life assessments using the Rotterdam
Symptom Checklist, bone pain scores, and documentation of analgesic use, and determination of
baseline estradiol levels. Oral or written consent was obtained from the patients.

Efficacy assessments including, tumor measurements, performance status, analgesic use and bone
pain, and estradiol levels, were carried out at each patient visit (every 4 weeks for the first 24
wezks, then every 12 weeks). The Rotterdam Symptom Checklist was performed every 12 weeks
until death or disease progression, up to | year. An item "weight changes” was added to the
standard questionnaire. After disease progression, only survival was recorded at 6-month
intervals. Radiotherapy for control of bone pain or for other reasons was permitted. Irradiated
lesions were only used to assess progression.

Time to disease progression, objective respon:es, duration of response, and time to treatment
failure were defined as in Tnal 0004 Cranial and liver MR scans were not used to assess
metastatic disease in this trial

. Quality of Life Assessments

The Rotterdam Symptom Checklist (RSCL) was completed less frequently by the patients in this
trial dunng the first 24 weeks (every 12 weeks instead of every 4 weeks). The instrument
evaluated the same physical, psychologic, and functional dimensions, with the addition of "weight
changes”. Sconing of the RSCL, analgesic use, bone pain, and performance status (using the
WHO scale) was the same for both controlled tnals. Weight change was scored from 0 to 3,
higher scores indicating worse problems due to weight.

. Safety Assessments
Safety assessments including adverse events, physical findings, and laboratory testing, were
carried out at each patient visit (every 4 veeks for the first 24 weeks, then every 12 weeks). The

onginai protocol stipulated tha: adverse events would be monitored until 4 weeks after
withdrawal of tnal treatment. This was amended to 2 weeks (Amendment !, 6/15/93)
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. Statistical Plan

The estimation of sample size was based on time to disease progression and objective response
rate. Assuming a median time to progression of 26 weeks, a total of 300 patients (100 in each
arm), recruited at a uniform rate over 12 months, with a minimum follow-up of 6 months, would
be sufficient to detect a treatment difference of 14 weeks, with 80% power and a significance
level of 0.05 (two-sided). Assuming an objective response rate of 25%, a treatment difference of
20% would be statistically detectable with 90% power (significance level of 0.05, two-sided).

Efficacy analyses were carmied out on an intent-to-treat basis using methodologies outlined above
for Trial 0004. Anastrozole 1 mg and 10 mg were each compared to megestrol acetate.

4.22 Demography, Withdrawals, and Protocol Viclations and Deviations

A total of 378 patients from 73 centers in Europe, Australia, and South Africa were included in
this trial. Thirty-one centers accrued > 5 patients each for a total of 289 (76%}) patients; the
remaining 42 centers accrued < 5 patients each for a total of 89 (24%) patients. Altogether. 135
patients were randomized to reczive 1 mg anastrozole, 118 to receive 10 mg anastrozole, and 125
to receive megestrol acetate. i'wo patients on the 10 mg anastrozole arm and one patient on the
1 mg anarstrozole arm never received treatment. At the time of data cut-off (9/15/94), 168 (44%)
patients were still on treatment. Comment: Patient accrual to the study averaged 20 patients
per month for the first two months, then twenty-five patients per month for the remaining 13
months. Among centers accruing 5 or more patients. 3 of 31 enrolled patients only in the last six
months of the study (in 1994 only). Among centers accruing less than 5 patients, 10 of 42
centers accrued patients only in 1994 (4 enrolied 2-3 patients each, 6 enrolled one patient each).

The median age of patients enrolled on this tnal was 65 (range and 98% of patients were
Caucasian. Estrogen receptor status was unknown in 37% of patients, while 58% had ER+
disease and 5% had ER- disease. The WHO performance status at study entry was 0-1 in 85%.
These parameters were balanced across treatment groups. Hormonal therapy had been
administered as adjuvant therapy in a total of 164 (43%) patients, and for advanced disease in 193
(51%) patients. In addition, there were 21 patients who received hormonal therapy both
adjuvantly and for advanced disease.

The duration of tamoxifen therapy was calculated by using the start and stop dates of tamoxifen
treatment. (For this analysis, 3, 4, and 1 patient per arm, respectively, wzre excluded because of
data missing required for the calculation of duration of tamoxifen treatment, or because tamoxifen
therapy was not recorded ) The median duration of adjuvant tamoxifen therapy was 27 months
for the | mg anastrozole arm, 28 months for the 10 mg anastrozole arm, and 32 months for th:
megestrol atm. The median duration of tamoxifen therapy for advancsd disease was 22 months
for the | mg anastrozole arm, and 23 manths for the 10 mg anastrozole and megestrol arms. The
best response to prior tamoxifen treatment for advanced disease was CR in 14%, PR in 28%,
stable disease in 43%, progression in 14%, and unknown in 2%  Other prior treatments for
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breast cancer in these patients were: surgery in 90%, chemotherapy in 28%, and radiotherapy in
61%.

Measurable disease was noted in 79% of patients, while 21% had nonmeasurable disease. Sites of
metastatic disease were bone in 59%, soft tissue in 43%, and visceral in 47%. Only 19% had
liver metastases. Mixed sites of disease were noted in 41%. Four patients had no evaluable sites
of metastasis, due to prior excision or irradiation of known sites of distant disease in 3 cases and
no evaluable disease in a fourth. There were no differences observed across treatment g-oups.

Comparison of Baseline Patient Characteristics Among Centers: .

In order to evaluate potential baseline patient differences among participating centers, cenlers
accruing > 5 patients each, so-called "large centers”, were compared 10 those accruing < 5
patients each, so-called "small centers"”. The following clinical features were reviewed: patients’
hormonal status at study entry, previous response to tamoxifen for advanced disease, presence of
measurable disease at entry, and extent of disease at entry. For the most part, centers were well
balanced in baseline patieni characteristics across treatment groups. Notable exceptions to this
occurred in the following comparisons. There were proportionately more ER+/PR+ patients ’
accrued in the "small centers” as compared 1o the "large centers” for two of the arms: 61% vs.
32% for 1 mg anastrozole, and 56% vs. 35% for megestrol. On the other hand, there were
proportionately fewer patients entered on the megestrol arm in "small centers" who had
previously responded to tamoxifen: 15% vs. 42%. Extemt of disease was fairly well balanced
across centers except for a higher proportion of patients with visceral only discase ar "small
centers” in the | mg anastrozole arm: 32% vs. 16%.

A total of 208 patients withdrew fromi treatment: 163 due to disease progression, 15 due to death,
14 due to adverse event or ccncurrent illness, 4 due to patient refusal or lost follow-up, 10 due to
other reasons, and 2 due to protocol noncompliance.

A total of 14 protocol violations were noted in 13 patients.  All patients considered to be protocol
violations were still included in analyses of efficacy and safety. Seven patients were not
candidates for hormonal treatment as defined ia the protocol, 2 patients were not confirmed to be
postmenopausal, 1 patient had a WHO score > 2 although their debilitation was not directly
related to breast cancer, 1 patient received concurrent therapy with other experimental drugs, 1
patient had brain metastases, and 2 patients had ER- disease with no demonstrated response to
adjuvant tamoxifen therapy. Comment: The distribution of patients with protocol violations
was. 2% in the | mg anastrozole arm, 8% in the 10 mg anastrozole arm, and 2% in the
megestrol aceiate arm. The frequency of protocol violations was comparable among "large
centers” and "small centers”.

A total of 355 protocol deviations occurred in 225 paticnts. These consisted primarily of baseline
or follow-up assessments that were either absent or performed at incorrect times or both. Thirty
patients received concurrent therapy with disallowed medications, including tamoxifen,
bisphosphate, or steroids. Patient was randomized to receive anastrozole 1 mg but
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actually received 10 mg; this patient was included in the efficacy analysis for the 1 mg arm and in
the safety anaiysis for the 10 mg arm. Two patients received incorrect anastrozole doses for one
dispensing period (patients .. No patient was excluded from the
analysis of efficacy and safety, cxcept for patients who never received
treatment (excluded from safety analysis). Comment: The distribution of patients with protocol
deviations was: 55% for | mg anastrozole, 57% for 10 mg anastrozole, and 66% for megestrol
azetate. The frequency of protocol deviations was comparable among "large centers” and
"small centers”,

4.23 Efficacy Results

The median duration of study tizatment was 137 days (5-513 days) for the 1 mg anastrozole arm,
139 days (11-485 days) for the 10 mg anastrozole arm, and 120 days (10-459 days) for the
megestrol acetate arm. The median duration of follow-up was 192 days for the 1 mg anastrozole
arm, 185 days for the 10 mg anastrozole arm, and 182 days for megestrol acetate. Comments:
1) The duration of treatment is comparable in the two controlled trials. 2) Calculation of all
efficacy endpoints (i.e., time to progression, response duration, time 1o treatment failure, and
time to death) were calculated from the date of randomization. Scatter plot analysis of date of
randomization vs. date treatment was started shows that these dates coincide for the vast
majority of patients. In fact, these often were either the exact same date or one day apart (see
Appendix). 3) The extent of patient follow-up after documentation of progression or treatment
Jailure is demonstrated in scalter plots (progression date vs. last alive date, and date of
treatment failure vs. last alive date) in the Appendix. The duration of patient follow-up is
comparable in the two controlled trials.

. Time to Disease Progression

A total of 82 (61%) patients treated with 1 mg anastrozole, 66 (56%) patients treated with 10 mg
anastrozole, and 78 (62%) patients treated with megestrol acetate had disease progression during
treatment or after treatment withdrawal. In addition, there were 20 additional patients (8, 5, and
7 per arm, respectively) who died before disease progression was documented; the date of death
was used to calculate the time to progression in these patients. Thus, « total of 246 patients
contributed to the analysis of time to progression with 132 (35%) patients censored. Median
times to progression were: 132 days for patients treated with 1 mg anastrozole, 156 days for
patients treated with 10 mg anastrozole, and 120 days for patients treated with megestrol icetate.

Companison of 1 ing anastrozole with megestrol acetate revealed a hazard ratio of 1.04 (Cl: 0.74-
1.46, p= 0.82). The hazard ratio for the comparison of 10 mg anastrozole with megestrol acetate
was 0.84 {CI: 0.58-1.22, p= 0.20) There was no statistical difference between either dose of
anastrozole and megestrol acetate See Kaplan-Meier plot below.
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Subgroup Analysis. The tadles below show the rate of disease progression (by patient) by prior
hormonal treatment (adjuvant vs advanced disease) and by estrogen receptor status (positive,
unknown, negative) at study entry.

Disease Progressicon by Patient

Treatment Arm Prior Hormonal Therapy
Adjuvant Advanced
Anastrozole 1 mg 43766 (65%) 39/69 (57%)
Anastrozole 10 mg 28/46 {61%) 38/72 (53%)
Megestrol Acetate 40 mg 37/52 (71%) 41/73 (56%)
All Patients 108/164 (66%) 108/193 (56%)
Treatment Arm Estrogen Receptor Status
Positive Unknown Negative
Anastrozole 1 mg 52/84 (62%) 26/46 (57%) 4/5 (80%)
Anastrozole 10 mg 35/64 (55%) 24/46 (52%) 7/8 (88%)
Megestrol Acetate 40 mg 47172 (65%) 28/48 {58%) 3/5 (60%)
All Patients 1347220 (61%) 78/140 (56%) 14/18 (78%)
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Comments: 1) The rate of disease progression among patienis who received hormonal therapy
adjuvantly was somewhat higher compared to that of patients who received hormonal therapy for
advanced disease. This was most pronounced for the megestrol arm. 2) Among ER+/PR+
patients, rates of disease progression were: 63% (34/54) for 1 mg anastrozole, 54% (21/39) for
10 mg anastrozole, and 65% (32/49) for megestrol; these were identical to those reported above
Jor all ER+ patients. 3) The ER unknown group (37% of all patients enrolled) likely contained
many ER+ patients, given the disease progression rates above. 4) A greater proportion of
patients with ER- disease progressed on study, although the patient numbers were very small.

Reviewer's Assessment of Time to Progression:

1) The time to progression was confirmed for all randomized patients. Dates of first observed
progression were available for the 226 patients progressing either during treatment or ajter
treatment withdrawal (Table G4.4).

2) Twenty of the 246 patients used in the sponsor's analysis of time to disease progression died
before progression was formally documented as per protocol. Twelve of these patients in fact
died of disease progressicn at 12, 21, 24, 24, 38, 56, 59, 77, 121, 141, 148, and 152 days. The
reviewer questions the rationale for including the remaining eight patients.

died of respiratory/cardiac failure at 90 days

died of unknown causes, probably cardiac, at 120 days
died of pneumonia at 3/ days

died of stroke at 125 days

died of stroke at 272 days

died of pneumoria at 26 days

died of intestinal perforation at 3& days

died of cardiac arrest at 14] days.

Exclusion of either the entire 20 patient subset or the 8 patient subset does not alter time to
progression significantly (see addiiional Kaplan-Meier plots in Appendix).

3) Treatment was continued for several of the patients following first documentation of diseuse
progression (see scatter plot of progression date vs. date treaiement stopped in the Appendix).

. Objective Response Rate

Objective responses were assigned using UICC critena Bidimensionally measurable disease was
noted in > 75% of patients, only 4 patients had assessments made on the basis of unidimensional
lesions Objective iecponses for all randomized patients were similar across trea;ment groups In
the | mg anastrozole arm, there were 2 CRs and 12 PRs tor an overall response rate of 10.4%. In
the 10 mg anastrozole arm, there were 3 CKs and 12 PRs for an overall response rate of 12.7%.
In the megestrol acetate arm, there were 3 CRs and 10 PRs for an overall response rate of 10 4%
The proportion of patients with a best response of stable disease for at least 24 weeks was similar

32




across treatment groups (21-24%).

Comparison of 1 mg anastrozole with megestrol acetate revealed an odds ratio of 0.99 (Cl: 0.40-
2.50, p=0.99). The odds ratio for the comparison of 10 mg anastrozole with megestrol acetate
was 1.28 (CI: 0.51-3.20, p= 0.54). There was no statistical difference between either dose of
anastrozole and megestrol acetate. .

For patients with measurable disease, the overall response rates (CRs + PRs) were: 11.9% for 1
mg anastrozole, 15.7% for 10 mg anastrozole, and 11.1% for megestrol acetate. Stable disease
lasting > 24 weeks was noted in 20%, 21% and 18%, respectively. Among patients with
nonmeasurable disease there were four CRs and 26 patients with disease stabilization lasting > 24
weeks; these responses were noted in 42% of patients in the 1 mg anastrozole arm, 24% of
patients in the 10 mg anastrozole arm, and 46% of patients in the megestrol acetzte arm.

Subgroup Analysis. The tables below show the objective response rates in patients by prior
hormonal treatment (adjuvant vs advarced disease), by estrogen receptor status (positive,

unknown, negative), and by disease site (soft tissue only, bone only, visceral only).

QObjective Response Rate

Treatment Arm Prior Hormonal Therapy
Adjuvant Advanced

Anastrozole 1 mg 8/66 (12.1%) 6/69 (8.7%)
Anastrozole 10 mg 4/45 (8.9%) 11/71 (15.5%)
Anastrozole 46 mg 6/52 (11.5%) 173 (9.6%)

Treatment Arm Estrogen Receptor Status

Positive Unknown Negative®
Anastrozole 1 mg 9/84 (10.7%) 5/46 (10.9%) 0/5
Anastrozole 10 mg 7/64 (11.0%) 7/46 (15.2%) 1/7 (14.3%)
Megestrol Acetate 40 mg 9/72 (12.5%) 4/48 (8.4%) 0/5

*Partial response only
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Objective Response Rate

Treatment Arm Site of Metastatic Disease
Soft Tissue Only Bone Only Visceral Only*
Anastrozole 1 mg 7/15 (46.7%) 1/30 (3.3%) ‘ 2/28 (7.1%)
Anastrozole 10 mg 8/22 (36.4%) 1/29 (3.4%) 0/17
Megestrol Acetate 40 mg 6/25 (24%) 2/36 (5.6%) 1/16 (6.3%)

*Partial responses only

Comments: /) There do not appear to be any major differences in objective response rates
among patients who received hormonal therapy adjuvantly or for advanced disease.

2) Response was associoted with ER+ status and with soft tissue involvement. Responses in the
subset of patients with ER+/PR+ disease were 9.3%, 12.9%, and 10.2% for each arm
respectively; these were similar to response rates for all ER+ patients noted above. Responses
in the subset of patients with ER+/soft tissue only disease were: 25% (2/8) for I mg anastrozole,
30% (3/10) for 10 mg anastrozole, and 35.7% (5/14) for megestrol, these rates were somewhat
less than what was observed for anastrozole, soft tissue only, and somewhat better for megestrol,
soft tissue only, as shown in the table above. Differences may be due to the small numbers of
patients with soft tissue only disease in these subsets. 3) While objective responses in patients
with bone only or visceral only disease were low across treatment groups, 47%, 17%, and 33%
of patients in each arm respectively had stabilization of disease > 24 weeks at bone sites. For
visceral sites, stabilization was observed in 36%, 26%, and 25% of patients in each arm
respectively. 4) Among patients whose best response to previous tamoxifen had been CR or PR,
response rates were 16% for each of the anastrozole arms and 11.1% for the megestrol arm.
There were two responders, one on each of the anastrozole arms, whose best response to
previous tamoxifen had been disease progression.

Reviewer Assessment of Objective Response Rate:
1) Objective responses were confirmed for the 8 CRs and 34 PRs in this trial.

2) Complete responses occurred in suft tissue lesions (skin or lymph nodes) in 4 patients, in non-
mneasurable bone lesions in 4 patients, and in nonmeasurable liver disease in | patient. Partial
responses occurred in these same sites as well as in breast and lung.

3) Partial responses in two patients were based on nonmeasurable disease: lymph node
metastases measuring < 2 cm (0036/001] on megestrol and 0097/0003 on I mg anastrozole). As
per prolocol, responses in these patients could not be designated PRs. In two other patients the
response observed was not confirmed 4 weeks later (0012/0003 on | mg anastrozole and
0051/0007 on megestrol). Exclusion of these patients from the group of responding patients,
does not alter response rates appreciably.
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Reviewer's Assessment of Time to Treatment Failure:

1) The time to treatment failure was confirmed for all randomized patients. Dates of treatment
Jailure were available for the 262 patients failing treatment after randomization (Table G4.4).
The three patients who never received treatment were assigned a time 1o treatment failure of 0
days The remaining 116 (31%) patients were censored
Jor analysis of this endpoint.

2) Treatment was continued for several of the patients following documentation of treatment
Sailure (see scatter plot of date of rreatment failure vs. date treatment was stopped in the

Appendix).
. Time to Death

A total of 21 patients treated with | mg anastrozole, 22 patients treated with 10 mg anastrozole,
and 28 patients treated with megestrol acetate died. Median time to death for patients on the 1
mg anastrozole or megestrol acetate arms could not be calculated because of the low number of
deaths. The median time to death for patients on the 10 mg arm was 442 days. Comments:
Scatter plots demonstrate the timing of patien: deaths following first documentation of
progression or treatment failure (see progression date vs. date of death, and date of treatment
Jailure vs. date of death in the Appendix). The sponsor plans to sudmit ar updated survival
analysis in September 1995.
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Companson of 1 mg anastrozole with megestrol acetate revealed a hazard ratio of 0.72 (CI: 0.38-
1.37, p= 0.25). The hazard ratio for the comparison of 10 mg anasirozole with megestrol acetate
was 0.85 (CI: 0.44-1.62, p= 0.57). There was no statistical difference between either dose of
anastrozole and megestrol.

Comparison of Efficacy Results Across Centers:

The "large centers" (accruing > 5 patients each) and "small centers” (accruing < 5 patients
each) were compared in terms of patient progression status, best overall response, reasons for
treatment failure, ond survival status. In general, centers were well balanced in these
paramelers across treatment arms with ike following exceptions. The proportion of patients
alive without progression was lower on the zegestrol arm for "small centers" (19% vs. 36%),
with 78% of patients in this arm progressing on treatment. At "large centers", 54% of patients
progressed on treatment. (Recall that "small centers" had relatively few patients on the
megestrol arm who had previously responded 1o tamoxifen.) Despite these differences, the
overall death rate in the megestrol arm in “small centers” was in fact slightly lower than that
observed in "large centers”: 19% vs. 24%. In the | mg anastrozole arm, ihe death rate in "small
centers” was only 8% (3/38) vs. 19% (18/97) in "large centers".

Protocol Violations/Deviations Among Responders:

The 42 responding patients in Trial 0005 included 28 with one or more protocol deviations.
Sufficient information was not provided to infer that these events bore no relation to the
assessment of efficacy endpoints in these patients. Since many of the deviations were due to
absent follow-up assessments, it is possible that determination of disease progression could have
been hampered in some patients. For example, patient a CR on 10 mg anastrozole



had study drug interrupted for an unknown length of time. Patient a PR on
megestrol acetate alsa iook bisphosphate which could have yffected bone pain scores and
anaigesic use.

. Quality of Life Assessments

The completion rate of the RSCL questionnaires at study entry was > 90% of expected, but
ranged from 73-82% for weeks 12 and 24 Physical and functional quality of life at weeks 12 and
24 was similar for patients across treatment groups. Psychological quality of life at week 12 was
better for patients treated with megestrol acetate than for patients onthe I mgor 10mg .
anastrozole arms (p= 0.0077 and p= 0.0019 respectively). However, there was no difference at
week 24

Results of the additional question on "weight changes" showed that patients were bothered by
weight changes "a little” across treatment groups at weeks 12 and 24, except for the patients on
the 10 mg anastrozole arm at week 24 (not bothered at all). .
Commeant: Comparisons between treatment arms were based on the numbers of patients listed
below. There were comparable numbers of patients in each arm evaluated for each of the three
RSCL domains. There were roughly half as many patients evaluable at week 24 as in week 12.
The dropout rate for patient responses to "weight change” was comparable to that for the RSCL
domains given below for each of the treatment groups.

Treatment Arm Patients with Entry and Patients with Entry and '
Week 12 Data Week 24 Data
Phys Psycho! Funct Phys Psychol | Funct
Arimidex 1 mg (N=135) 87 87 87 49 49 50
Anmidex 10 mg (N=118) 79 76 78 43 43 42
Megace 40 mg (N=125) 76 76 76 47 47 47

There was no difference in analgesic use across treatment groups. Bone pain scores favored both
anastrozole arms over megestrol acetate at week 12 (p= 0.0602 and p=0.0105 respectively),
however there was no difference across treatment groups at week 24. WHO performance status
scores favored both anastrozole arms over megestro! acetate at week 12 (p= 0.0069 and 0.0702
respectively), but only the 1 mg anastrozole arm at week 24 (p=0 0457)

Comment: Comparisons between treatment arms were based on the numbers of patients listed
below. There were comparable numbers of patients in each arm evaluated for analgesic use,
bone pain score and WHQO performance status. Agan, there were roughly half as many patients
evaluable at week 24 as in week 12.
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Treatment Arm Patients with Entry and Patients with Entrv and
Week 12 Data Week 24 Data
Anslgesic | Bone Pain | WHOPS | Analgesic | Bone Pain | WHO PS
Arimidex 1 mg (N=135) 124 124 119 53 53 53
Arimidex 10 mg (N=118) 106 106 118 52 52 52
Megace 40 mg (N=125) 114 114 116 48 48 48
. Endocrine Assessments -

Serum estradiol concentrations were performed using a commercially available assay and were
used as a measure of compliance. In both anastrozole groups, mean estradiol concentrations were
suppressed over baseline levels to a similar extent. Mean estradio! levels were increased over

baseline levels in patients on the megestrol acetate arm.
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As in Trial 0004, there was no statistical differerice between anastrozole 1 or 10 mg daily and
megestrol acetate 40 mg four times daily in time to disease progression, objective response rate,

or tine to treatment failure
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The response rates in this tnial were lower than those reported in the literature for megestrol

acetate due in pari to the nature of the patients enrolizd (having prior hormonal therapy and
chemotherapy, and only one-third with soft tissue onl. disease) and the strict interpretation of
objective responses. All treatment groups had a stiliar percentage of patients with a best
response of stable disease of 24 or more weeks (1m0 am 22-24%).

4.24 Safety Results

Drug-related events that occurred in any treatmoen:t .- ;- at least 3% of patients are
summarized below. Further detail regarding the w1 orofile of anastrozole is provided in |
reviews of the Integrated Summary of Safety and <! 110 4-Month Safety Update in Section .

Headache, pain, hot flushes, nausea, dizziness. somnolence and rash occurred in all treatment
groups and were not considered serious

Weight gain was more common in patients treated with megestrol acetate (8.0%) than in
patients treated with anastrozole (2.2% for 1 mg, 1 7% for 10 mg) Similarly, peripheral edema
and dyspnea were more common with megestrol acetate (4 0% and 5.6%) than with anastrozole
(1 mg: 0.7% and 1.5%; 10 mg' 0.9% and 0) Hypenension and vaginal hemorrhage were also
observed more commonly with megestrol acetate (3 2% for each) as compared to anastrozole {
mg: ¢ and 0.7%; 10 mg: 0.9% for each)

. Treatment Withdrawals

Adverse events lead to treatment withdrawal in a total of 14 patients. Four patients withdrew
from the 1 mg anastrozole arm: one each with vomiting, dyspnea; allergic syndrome; and
obstructive jaundice. Four patients withdrew from the 10 mg anastrozole arm: one each with
dyspnea; hypercalcemia and pancytopenia, fever and headuche, and leg edema and rash. Six
pattents withdrew from the megestrol acetate arm one each with nausea and vomiting,
conjunctivitis, nausea, diarrhea, rash, bleeding gums, pain of the mouth and ears; hot flushes;,
dyspnea and hyperglycemua; stroke; and pulmonary embolus

. Deaths on Study

A total of 71 deaths were reported, including 58 trom progression of breast cancer alone,

and 13 from other causes. Ten of the 13 deaths from other causes were due to adversc

events occurring during treatment or wathin the 2-week follow-up penod and were due to stroke,
or bowel perforation (1 mg anastrozole), 1o renal failure (10 mg anastrozole), and to pneumonia
(4 patients), stroke, cardiac arrest, or sudden death imegestrol acetate) These adverse events
were not considered by the investigaiors to be related 1o treatment

Three other patients died of causes other than breast cancer after the 2-week follow-up period,
two 1n the 1 mg anastrozole arm, and one in the 10 mg anastrozole arm.
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. Laboratory Abnormalities

There were no significant changes from study entry in mean white blood cell count,
hemoglobin, and platelet count, and mean values were similar across treatment groups. Anemia
(defined as a decrease in hemoglobin of > 3 g/dl o: any value < 9.5 g/dl), was noted in 6% of
patients on the 10 mg anastrozole and megestrol acstate arms, but this was not considered
treatment-related. Leukopenia (defined as WBC < 2.8 x 10°1) or leukocytosis (defined as WBC >
16 x 10°/1) was ~bserved in 7% of patients treated with | mg anastrozole In mary patients, the
WBC abnormality was present at baseline and there was no definite trend in leukocyte
abnormalities ir: any treatment group.

There were no significant changes from study entry in mean values of alkaline phosphatase,
AST, ALT, gamma GT, LDH, cholesterol, sodiura and calcium, and mean values were similar
across treatment arms. Gamma-GT and alkaline phosphatase values were elevated in some
patients at entry for all groups and remained elevated dunng the tnal. These abnormalities were
believed to be universally related to breast cancer rather than treatment.

Mean body weight was similar for each group at study entry. Weight gain of 5% or more

was experienced by 44 (35%) of patients on megestrol acetate; gains of 10% or more by 15
(12%) of patients on megestrol acetate. For anastrozole, weight gain of 5% or more occurred
in 13% (1 mg) and 16% (10 mg), weight gain of 16% or more in only 2%. Mean blood pressure
and pulse rate were similar in all groups at entry and dunng the tnal.

4.25 Sponsor's Conclusions Regarding Trial 0005

There was no statisticallv significan! difTerence between 1 mg or 10 my anastrozole once
daily or 40 mg megestro! acetate four times daily in any of the pnimary efficacy endpoints
(time to progression, objective response rate. or time to treatment failure). The | mg
anastrozole arm was associated with better WHQ performance status scores, the 10 mg
anastrozole arm with less bone pain, and the megestrol acetate armn with better psychological
scores in quality of life assessments. These effecis were transient however.

All three treatments were well-tolerated The incidence of adverse events that lead to treatment
withdrawal was low (3-5%), and no particular event predomunated in any of the treatment groups.
More patients on megestrol acetate expenienced events that lead to death (pneumonia in 4/8
cases), common adverse events were dyspnea, weight gain, peripheral edema, and vaginal
hemorrhage. Mild to moderate nausez was common on both anastrozole arms. Hot flushes ard
thromboembolic events were uncommon in all groups

The efficacy and safety of anastrozole supports its use for the treatment of advanced breast
cancer in postmenopausal women who have failed tamoxifen
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5. Integrated Summary of Efficacy
5.1 Clinical Pharmacology Trials

Five clinical pharmacology tnals were conducted to investigate the suppression of serum estradiol
concentrations produced by a range of doses of anastrozole in either healthy male volunteers
(Trial C001), healthy postmenopausal women (Tnals 0002 and 0009), or postmenopausal women
with breast cancer (Trials 0003 and 0007). Trial 0007, an extension of Trial 0003, was a
compassionate use trial to allow continued use of anastrozole in responding patients from Trial
0003. Three additional trials (0008, 0021, and 0023) were carried out to identify the no-effect
dose in healthy postmenopausal women.

Plasma ar.astrozole concentrations increased proportionately with dose over the 1 to 20 mg dose
range; clearance and half-life were independent of dose. Anastrozole was rapidly absorbed in
fasted volunteers and slowly eliminated (plasma elimination half-life in postmenopausal women of
approximately 40 to 50 hours). Food delayed the absorption of anastrozole only slightly. Steady-
state concentrations were achieved by the tenth dose. After multiple doses of anastrozole, there
was a 3- to 4-fold accumulation of anastrozole in plasma.

A no-effect single dose of anastrozole could not be reliably determined. Anastrozole doses of 0.5
mg or higher produced > 80% suppression of serum estradiol, measured using highly sensitive
assays (limit of quantitation 3.0 or 3.67 pmol/l). Daily dosing with 0.5 and 1.0 mg anastrozole
demonstrated that a greater number of patients treated with 1 mg had serum estradiol levels below
the assay limit of quantitation, and lower post-treatment estradiol levels, although no statistical
difference between the two doses was shown (Trial 0009). There were no significant effects on
adrenal steroids or gonadotrophins. Cortisol and aldosterone responses to ACTH were not
impaired.

In males, dose-related estradiol suppression was observed; anastrozole doses > 7.5 mg produced
a > 80% reduction in serum estramol levels lasting at least 24 hours. Serum LH and FSH
concentrations increased, likely due to hypothalamic aromatase inhibition (an expected finding).

Adaitional tnals in special patient populations indicated that no dose adjustments would be
necessary for subjects with either hepatic (Trial 0014) or renal impairment (Trial 0018). Plasma
concentrations of anastrozole were 25-30% higher in volunteers with cirrhosis thaa ir normal
contro! subjects, and the elimination half-life was !onger (53 vs. 41 hours). In contrast, plasma
concentrations of normal subjects in other trials were similar to those of the cirrhotic volunteers in
Trial 0014. In addition, plasma concentrations in breast cancer patients were similar in the
presence or absence of hepatic dysfunction In subjects with renal impairment, there was a small
reduction in the renal clearance of anastrozole which did not alter the oral clearance. Plasma
concentrations of anastrozole in subjects with renal dysfunction were similar to those seen in
normal subjects in other tials



A separate tnal to investigate the pharmacoxinetics of anastrozole in the elderly was not
performed since the pharmacokinetics were fully characterized in postmenopausal women, the
target population. In the controlled trial 0004, plasma levels showed no age-related trends.
Based on these results, no dose adjustments are recommended for elderly patients.

Taken together, these findings supported the selection of the 1 mg dose for further investigation.
Because duration of maximal suppression was greater than 24 hours after single and multiple 1
mg doses, once-daily dosing was employed. Given the degree of estradiol suppression observed
in the clinical pharmacology trials, phase Il trials were not conducted. It was believed that
anastrozole would be at least as effective as other aromatase inhibitors for the treatment of
advanced breast cancer in postmenopausal women. Therefore, two controlled trials, 0004 and
0005, were conducted comparing two doses of anastrozole with megestro! acetate. Doses of
anastrozole were 1 mg, the lowest dose that gave maximal reduction in estradiol levels and 10
mg, a ten-fold higher dose previously sk~wn to be well-tolerated.

5.2 Controlled Trials: Demographic Results
A total of 764 patients from 49 centers in North Amenca and 73 ceniers in Europe, Australia, and
South Africa were enrolled onto Tnals 0004 and 0005 Overall patient demographic
characteristics are compared across treatment groups within each tnal and across trials in Table ]
below. Comment: Note that patients who did not receive tamoxifen therapy or for whom
duration of tamaoxifen therapy could not be calculated are not included in Table 1 for the
calculation of % of patients with "Prior Tamoxifen", "Duration of Prior Tamoxifen", and % of
patients with "PR/CR to Prior Tamoxifen for Advanced Disease". Thus, 14 patients on 1 mg
anastrozole, 18 on 10 mg anastrozole, and 3 patients on megestrol acetate are excluded.

Comparison of Baseline Patient Charzcteristics in Trials 0004 and 0005:

1 The median duration of tamoxifen as adjuvant treatment ranged from two to four years.
For each of the treatment groups in Trial 0005, the median disease-free interval on
adjuvant tamoxifen therapy was several months shorter as compared to Trial 0004 28 vs.
34 months for the 1 mg anastrozole arms, 28 vs 40 months for the 10 mg anastrozole
arms, and 32 vs. 47 months for the megestro! arms. Note that disease-free intervals in the
10 mg anastrozole and megestrol arms differ by one year or more. These differences may
reflect differences in patient selection, or other unknowr: factors.

2. The median duration of tamoxifen treatment for advanced disease was roughly two years
in all treatinent groups in both tnals

3 A greater proportion of patients had objective responses to pnor tamoxifen therapy for
advanced disease on Trial 0005 as compared to Tnal 0004 42% vs. 19% overall. Note
that data regarding best response to prior tamoxifen were unknown for 34% of patients on
Tnal 0004 vs. 2% on Tnal 0005
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4 A smaller proportion of patients had ER+ disease on Tnal 0005 as compared to Trial
0004: 58% vs. 81% overall. Note that data on ER status was unknown for 37% of
patients on Trial 0005 vs. 14% on Tnal 0004.

5. A smaller proportion of patients had prior chemotherapy on Trial 0005 as compared to
Trial 0004: 28% vs. 43% overall. .

6. A larger proportion of patients on Trial 0005 had measurable disease as compared to Trial
0004: 79% vs. 63% overall. Inclusion of more patients with nonmeasurable disease would
dilute the partial response rate in an intent-to-treat analysis since PRs could not be
assigned to such patients. On Trial 0005, only 1% of patients had no evaluable metastatic
disease as compared to 5% of patients on Trial 0004.

7. Only 12% of patients on Tnal 0004 and 15% of patients on Trial 0005 had soft tissue
disease only, the site most likely .0 show an objective response with hormonal therapy.

8. Trial 0004 had a higher proportion of patients with protoco: violations than Trial 0005
(9.3% vs. 3.4%). On the other hand, Trial 0004 had a lower proportion of patients with
protocol deviations (43% vs. 60%).

5.3 Controlled Trizls: Efficacy Results

Efficacy results for the two controlled trials are summarized in Table 2 below. Anastrozole
appears to be as efficacious as megestrol acetate in the individual trials and when results of the
trials are combined.

. Time to Disease Progression

In the sponsor's study reports, time to disease progression, the primary endpoint in the two
controlied tnals, was calcuiated from the date of randomization to the date of first documentation
of disease progression or date of death. (Note that the protocol for Trial 0004 did not specifiy
use of the date of death for the calculation of time to disease progression; the protocol for Trial
0005 did not specify either date of progression documentation or date of death.) The median
duration of follow-up was approximately 6 months, and was similar across treatment groups and
across trials.

Using the Cox proportional hazards model, compansons of the 1 mg and 10 mg anastrozole doses

vs megestrol acetate were not significaritly different with respect to time to progression (see
below) The individual trial resulis were similar (see Review Sections 4.13 and 4.23)
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Comparison of Trials 0004 and 0005: Time tc Progression

Treatment # Patients # Events Hazard Ratio P value
ImgAvs M A: 263 A 159 0.97 0.76
M: 253 M: 163 (0.75-1.24)
10mgAvs M A: 248 A 146 092 0.47
M: 253 M: 163 (0.71 -1.19)

The upper confidence limit for the hazard ratio in the combined analysis is less than 1.25 for each
comparison, indicating that the time to progression among women treated with anastrozole is.
unlikely to be 25% more than megestrol acetate.

Overall, a total of 370 (48%) patients remained on study treatment after disease progression was
determined by a computerized algorithm based 0. UICC critena. Of these, 30% (111 patients)
continued treatment for 4 weeks or more after progression. Comment: The benefits of continued
therapy in progressed patients is difficult to measure.

v

. Objective Response Rate

If the results of the two controlled trials are combined, there were 6 CRs and 21 PRson I mg
anastrozole, for an overall response rate of 10.3%. On 10 mg anastrozole, there were 4 CRs and
18 PRs, for an overall response rate of 8.9%. On megestrol acetate, there were 5 CRs and 15
PRs, for an overall response rate of 7.9%_ In the individual tnals, the pattern of objective
response rates was similar across treatment groups for all randomized patients, and for the subset
of patients with measurable disease.

If patients who had disease stabilization for 24 weeks or more are included along with the CRs
and PRs, response rates for each of the treatment arms are 35%, 32%, and 34% respectively.
Disease stabilization veas observed in roughly 20% of patients with measurable disease and in
40% of patients with nonmeasurable disease. Reports in the literature suggest that patients with
advanced breast cancer achieving disease stabilization on hormonal therapy for 5-6 months have
similar times to progression and survival as patients having complete or partial responses.

Using the logistic regression model, comparisons of the | mg and 10 mg anastrozole doses vs.

megestrol acetate were not significantly different with respect to objective response rate (see
below). The individual trial results were similar (see Review Sections 4.13 and 4.23).
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Comparison of Trials 0004 and 0005: Objective Response Rate

Treatment # Patients # Events Odds Ratio P value
Img Avs M A: 263 A 27 1.32 0.37
M: 253 M: 20 (0.66 - 2.65)
10mg Avs. M A: 248 A 22 1.15 0.68
M: 253 M: 20 (0.55 - 2.36)

These results indicate that, given the 8% response rate for megestrol acetate, the response rate for
anastrozole is unlikely to be less than 4%, but could be as high as 18%. This would indicate that
anastrozole is clinically equivalent to megestrol acetate.

The duration of response for the two controlled tnals combined was 92 to 512+ days for 1 mg
anastrozole, 112 to 533 days for 10 mg anastrozole, and 111+ to 427+ days for megestrol
acetate. Thus, responses were durable, with 65% of responding patients having responses lasting
6 months or more, and 15% having responses lasting 12 months. The median duration for stable
disease could not be estimated for the 1 mg dose, but was 484 days for 10 mg anastrozole and
410 days for megestrol.

e Time to Treatment Failure

Disease progression was the primary reason for treatment failure in the two controlled trials,
affecting > 85% of patients failing study treatmeat. Treatment failures due to adversc events or
concurrent iliness accounted for only 2% of patients on the anastrozole arms, znd for 4% of
patients on megestrol acetate. Thus, conclusions drawn regarding time to treatinent failare are
similar to those for time to disease progression.

*  Survival

Combining the two controlled trials, 38 (14%) patients on * mg anastrozole, 32 (13%) patients on
10 mg anastrozole, and 47 (19%) patients on megestrol acetate died at the time of data cut-off.
Using the Cox proportional hazards model, comparisons of thz 1 mg and 10 mg anastrozole doses
vs. megestrol acetate were not significantly different with respzct to time to death (see below).
The individual trial results were similar (see Review Sections 4.13 and 4 23)

Comparison of Trials 0004 and 0005: Time to Death

Treatment # Patient; # Events Hazard Ratio P value
1 mg Avs M A: 263 A 38 0.80 0.30
M: 253 M: 47 (0.49 - 1.30)
iOmg Avs M A: 248 A 32 0.71 0.13
M: 253 M 47 (0.42 - 1.18)
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Clinical equivalence for this vanable cannot be claimed due to the tow number of deaths.
* Quality of Life Assessments

No consistent treatment differences were observed in the quality of lifc assessments performed in
the controlled trials. At baseline, responding patients i1 both tnals had better functional status
and psychological scores, and a higher proportion had no bone pain and a WHO performance
status of O relative to patients whose best response wac disease progression. During treatment,
evaluations performed at weeks 12 and 24 failed to show any consistent patterns of change in the
two g ~ups. These assessments may not have captured the full effects of treatment because data
were not availabl~ at all (mepoints for all patients (see Review Sections 4.13 and 4.23}, and
scores wei o ot collected siter disease progression.

5.4 Controlled Trials: Efficacy in Patient Subgroups

The spionsor evaluated efficacy results for the following patient subgroups using data from both
controlled trials combined: prior tamoxifen therapy (adjuvant vs. advanced disease), preserce of
measurable disease (yes cr no), and presence of viscera! disease (yes or no).

Prior tamoxifen therapy was a prognostic factor for time to disease progression. Using the Cox
proportional hazards model, the hazard ratio for adjuvant tamoxifen therapy vs. tamoxifen for
advanced disease was 1.38 (CI: 1.15 - 1 66, p= 0.0005). See the Appendix for 2 Kaplan-Meier
plot of this comparison. This suggcsts that pnor adjuvant tamoxifen therapy was associated with
2 shorter time to progression. The sponsor suggests that investigators were not able 1o “select”
patients based on their prior response to adjuvant therapy, whereas this was possible for patients
who had received tamoxifen for advanced disease Despite this, patients on all treatment arms
received similar benefit from treatment whether they had adjuvant tamoxifen or tamoxifen for
advanced disease (see additional Kaplan-Meier plots of 1 or 10 mg anastrozole vs. megestrol
acetate for the adjuvant and advanced tamoxifen patient groups)

Comient: Disease progression rates for each of the controlled trials also trended toward a
higher progression rate among patients who received tamoxifen adjuvantly (Trial 0004: 58% vs.
32% jor adjuvant vs. advanced tamoxifen patients; Trial 0905: 66% vs. 56% for adjuvant vs.
advanced tamoxifen patients).

The presence or absence of measurable disease was a prognostic factor for time to progression.
Again, using he Cox proportional hazards model, the hazard ratio for measurable disease vs. no
measurable disease was 1.75 (CI' 1 40 -2 19, p= 0.0001). See the Apperdix for a Kaplan-Meier
plot of this comparison. The presence of measurable disease was associated with a shorter time
to progression, probably becausc of the relative ease of detecting and quantitating progression in
measurable lestons as compared 1o nonmeasurable lesions. Despite this finding, patients on all
treatment arms received similar benefit from treatment whether they had measurable or no
measurable disease (see additional Kaplan-Meier plots of 1 or 10 mg anastrosole vs megestrol

47



acetate for the measurable and nonmeasurable patient groups).

The presence or absence of visceral disease was a prognostic factor for time to progression.
Using the Cox proportional hazards model, the hazard ratio for visceral disease vs. no visceral
disease was 1.47 (Cl: 1.22 - 1.76, p= 0.0001). See the Appendix for a Kaplan-Meier plot of this
comparison. The presence of visceral disease was associated with a shorter time to progression.
This finding was not unexpected, since visceral lesions tend to respond less frequently to
hormonal treatment than other sites of metastatic disease. Despite this finding, patients on all
treatment arms received similar benefit from treatment whether they had visceral or no visceral
disease (see additional Kaplan-Meier plots of 1 or 10 mg anastrozole vs. megestrol acetate for the
visceral disease and no visceral disease patient groups).

Piior tamoxifen for adjuvant therapy, presence of measurable disease, and presence of visceral
disease were also prognostic factors for time to treatment failure. Resuits of these analyses were
analogous to those summarized above for time to progression

5.5 Efficacy in Relation to Dose

No differences between the effects of anastrozole, at doses of 1 or 10 mg once daily, and
megestrol acetate were observed for the efficacy endpoints of time to disease progression,
objective response rate, and time to treatment failure The data are nci sufficiently mature to
allow inferences on survival. Differences between treatments for quality of life assessments were
not of suffictent magnitude to Ye clinically meaningful. Although direct comparisons between the
two doses of anastrozole were not made, it is unlikely that meaningful differences exist, given the
lack of difference between either dose and megestrol acetate. Thus, the sponsor recommends the
1 mg dose of anastrozole once daily as optimal treatment for advanced breast cancer.

5.6 Sponsor's Conclusions Regarding EfTicacy

Anastrozole is a potent inhibitor of serum estradiol concentrations; this effect is believed to be the
mechanism by which anastrozole produces clinical benefit.  Other aromatase inhioitors
{aminoglutethimide, formestane, and fadrozole) do not suppress estradiol to the limit of
quantitation of the assay as does anastrozole.

The selectivity of anastrozole for the aromatase enzyme, rather than other cytochrome P450
enzymes controlling glucocorticoid and mineralocorticoid synthesis in the adrenal gland has been
demonstrated. Glucocorticoid or mineralocorticoid replacement therapy is not required with
anastrozole.

The clinical efficacy resuits of two controlled tnals support the use of anastrozole as an alternative
to megestrol acetate for the treatment of advanced breast cancer in postmenopausal women
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Table 1 Comparison of Baseline Demographics: Controlled Trials of Arimidex

Patient Characteristic Trial 0004 Trial 0005
(% of Patiznts) N=386 N=378
Mean Age (yrs)
Al mg: 65 (29-93) 65 (38-97)
A 10 mg: 66 (41-91) 66 (44-87)
M: 66 (39-90) 64 (40-84)
Prior Tamoxifen Adjuvant Advanced Adjuvant Advanced
Al mg: 45% 47% 47% 50%
A 10 mg: 36% 53% 38% 58%
M: 39% 59% 42% 58%
Duration of Prior Tamoxifen Adjuvant Advapced Adjuvant Advanced
Almg: 34 mos 25 mos 28 mos 22 mos .
A 10 mg: 40 mos 26 mos 28 mos 23 mos
M: 47 mos 22 mos 32 mos 23 mos
PR/CR to Prior Tamozifen for
Advanced Disease
A lmg: 13% 36%
A 10 mg: 17% 51%
M: 24% 37t
ER+ Status
A 1l mg: 85% 62%
A 10 mg: T5% 54%
M: 79% 58%
Prior Chemotherapy
Al mg: 45% 0%
A 10 mg: 45% 28%
M: 44% 26%
Extent of Measurable Disease
Almg: 64% 81%
A 10 mg: 61% 7%c.
M: 63% 79%
Metastatic Sites at Entry ST Bone Vi ST Bone Visc
Al mp: 3% 5% 11% 11% 122% 1%
A 10 mg: 11% 29% 12% 19% 25% 16%
M: 13% 32% 174 20%  29% 13%
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Table 2 Comparison of Efficacy Endpoints: Controlled Trials of Arimidex

Endpoint Trial 0004 Trial 0005
N=386 N=378
Time to Progression
A lmg: 5.7 mos (3.4 - 8.7 mos) 4.4 mos
A 10 mg: 4.8 mos (3.3 - 7.4 mos) 5.2 mos
M: 5.0 mos (3.2 - 6.3 mo3) 4.0 mos
% Patlents w/ Dis Prog*
A lmg: 54% 7%
A 10 mg: 58% 60%
M: 61% 68%
Objective Response Rate
Almg: 10.2% 10.4%
A 10 mg: 5.4% 12.7%
M: 5.5% 10.4%
Response Duration
Al mg: (3.1-17.1 mos) 8.7 mos (3.5 - >15.3 moy)
A 10 mg: (3.7 - 17.8 mos} - (4.3 - >14.2 mos)
M: (3.7 - 12.3 mos) 8.6 mos (3.9 - >14.2 mos)
Time to Treatment Failure
A lmg: 5.6 moy (3.2 - 6.5 moy) 4.0 mos
A 10 mg: 4.4 mos (3.1 - 5.7 mos) 4.3 mos
M: 4.2 mos (3.0 - 6.1 mos) 3.8 mos
% Patients w/ Tx Failure
A 1l mg: 58% 0%
A10 mg: 63% 66%
M: 66% 71%
Time to Desath
Al mg: NC NC
A 10 mg: NC 14.7 mos
M: NC NC
% Patients dying: all causes
A lmg: 13% 16%
AlD mg: 8% 19%
M: 15% 22%

*Includes patients who died before progression

NC - Not Calculable
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6. Integrated Summary of Safety
6.1 Background

At the time of data cut-off (9/15/94), 1005 subjects had participated in the clinical tnal program.
This included the 761 women with advanced breast cancer in the two controlled trials (262 on
anastrozole 1 mg, 246 on anastrozole 10 mg, and 253 on megestrol acetate). In addition, 19
women with advanced breast cancer received anastrozole 5 mg daily for 14 days followed by
anastrozole 10 mg daily for 14 days. Seventeen of these women were allowed to continue
therapy with 10 mg daily for up to 729 days (i.e., up to disease progression). There were also 133
healthy postmenopausal women treated in clinical pharmacology trials: some receiving single
doses of anastrozole ranging from 0.000005 mg to 20 mg, others receiving multiple doses daily
ranging from 0.00005 to 10 mg for 10-13 days. There were 77 healthy male volunteers who
received single doses of anastrozole up to 60 mg. A single dose of 10 mg was also administered
to 8 subjects with hepatic impairment and to 7 subjects with renal impairment. For an overview
of the pharmacokinetic profile of anastrozole in humans, see Review Section 5.1.

¥

. Demographics

Women with breast cancer in controlled trials combined: The mean age was approximately
65 years, the majority were Caucasian, and 85% had a WHO performance status of 0 or 1 at
entry. Only € patients had a WHO performance status of 3 or 4, these represented protocol
violations. Mean weight was roughly 68 kg Liver metastases were present in about 16% of all
randomized patients. At entry, 66 evaluable patients had abnormal hepatic enzymes defined as
any of the following: total bilirubin > 2 x ULN, albumin below the LLN, alkaline phosphatase,
AST, ALT, or gamma GT > 3 x ULN. These patients represent 8-9% of all patients on each of
the three treatment arms. At entry, there “vere 14 evaluable patients with renal impairment,
defined as a serum creatinine above the ULN  These patients represent 0.4 - 3.2% of patients on
each of the treatment anns Note that baseline data on hepatic enzymes and serum creatinine were
mussing in 2-5% of patients on each arm. For additional demographic information, refer to
Review Sections 4.12 and 4.22.

Other groups: The median age of the 19 women with advanced breast cancer in the clinical
pharmacology tnials was 60 years, of postmenopausal women and subjects with hepatic
impairment 58 years, of subjects with renal impairment 58 years, and of healthy males 36 years.
Most participants were Caucasian. Mean weights ranged from 66 kg (postmenopausal women) to
76 kg (healthy males). Comment: Compared (o the other groups evaluated, women with breast
cancer on the controlled trials had the lowest and highest weights recorded at entry (31 and 130
kg, respectively), representing both cachectic and frankly obese individuals.

. Exposure

The majonty of patients in the clinical program received oral ARIMIDEX ™ tablets In five
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pharmacology trials (0001, 0008, 011, 021, 0023), some subjects received an oral solution to
allow administration of non-standard doses. The rate ana extent of absorption of the anastrozole
solution was similar to that of ARIMIDEX ™ tablets. In studies of anastrozole metabohsm:. "C-
radiolabeled anastrozole was administered (Trial 0010; 0020). The maximum exposure to
anastrozole among patients taking the 10 mg dose was 5340 mg, a total dose far exceeding the
expected exposure to the recommended clinical dose of 1 mg. The majonty of patients received
treatment for more than 12 but less than 48 weeks. More than 6% of patients on each of the
treatment arms in the controlled trials receivcd study drug for > 48 ‘weeks. In the entire clinical
program, total exposure to anastrozole was estimated to be 238 subject-years at the cut-off date.

. Recording of Adverse Events

Recall that the protocols for the two controlled trials were amended so that only adverse events
that occurred during treatment or within 2 weeks after stopping treatment were recorded. Since
the half-life of anastrozole is roughly 50 hours, a 2-week monitoring period was deemed adequate
to identify adverse events related to anastrozole In addition, a longer monitoring period might be
confounded by the initiation of new therapies after study withdrawal. Y

Disease progression was not considered an adverse event. If an adverse event of unclear etiology
was recorded as such, and then later considered to be due to disease progression, the investigator
was permitted to amend the case report form.

This Integrated Summary of Safety does not include the small number of subjects who were never
treated, those who were given the incorrect treatment were included according to the treatment
actually received

Patient deaths occurring during treatment or within 2 weeks of stopping treatment due to causes
other than breast cancer are considered relevant to the safcty profile of anastrozole and are
discussed in this Integrated Summary of Safety. Deaths due to breast cancer alone, and/or
occurring after the 2 week monitoning period up io the cut-off date are discussed in the Integrated

Summary of Efficacy.
6.2 Anticipated Adverse Events

For the two controlled tnals, p'anned statistical analyses were carmed out on the incidence of six
anticipated events, expected to occur on the basis of the pharmacology of anastrozole and
megestrol acetate’ weight gain, edema, thromboembolic disease, gastrcintestinal disturbances, hot
flushes, and vaginal dryness. Any patient who expenenced one or more of these events was
included in this analysis. The incidence of these events was compared between patients treated
with  or 10 mg anastrozole and megestrol acetate, using Fisher's exact test. Separate tests were
carmied out for the two comparisons and the two-tailed p-values obtained were compared against
a cntical p-value= 0.01




Anastrozole | mg versus Megestrol Acetate

Adverse Event Number of Patients (%) P-value

Weight gain A: 4 (1.5%) <0.0001}
M: 30 (12%)

Edema A 19 77%) 0.02
M: 35 (14%)

Thromboembolic disease A 9 (3%) 0.51
M: 12 (5%)

GI disturbance A 77 (29%) 0.04
M 54 (21%)

Hot flushes A 33 (13%) 0.70
M: 35 (14%)

Vagtnal dryness A 5(2%) 0.45
M: 2 (1%)

Anastrozole 10 mg versus Megestrol Acetate
Adverse Event Number of Patients (%) P-value

Weight gain A 10 (4%) 0.002
M 30 (12%)

Edema A 28 (11%) 0.42
M: 35 (14%)

Thromboembolic disease A 4(1.6%) 0.07
M. 12 (5%)

GI d'sturbance A 81 (33%) 0.005
M 54 (21%)

Hot flushes A 29(12%) 0.51
M 35 (14%)

Vaginal dryness A 3 (1%) 0.68
M. 2 (1%)

Thus, both the I mg and 10 mg anastrozole doses were associated with a lower incidence of
weight gain. Comment: In the analysis above, no definition of "weight gain” is given and the
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source(s) of information on weights - not provided. In a different analysis of weight gain
performed by the sponsor, weights are measured objectively and compared to baseline. In this
case, the numbers of patients with a > 5% weight gain in each of the three treatment arms were
33, 34, and 87, respectively. The numbers of patients in the subset with a > 10% weight gain
were 6, 8, and 27 in each of the arms, respectively. These numbers suggest a higher incidence of
weight gain in all treatment arms that is not accounted for in the analysis presented above.

Gastrointestinal disturbance was more common in patients treated with anastrozole than with
megestrol acetate, particularly at the 10 mg dose. These events were primarily nausea, vomiting,
change 1n bowel habits, and anorexia, of mild to moderate severity. Only one pacient withdrew,
due to vomiting: patient on anastrozole 1 mg on Trial 000S. The majority of patients
reporting nausea or vomiting (112 of 137) in all treatment groups were also taking narcotics and
other analgesics which may have contributed to these events.

6.3 Drug-Related Adverse Events

Drug-related events were defined as all adverse events that were considered by the investigator to
be probably or definitely related to tnal treatment and those for which causality was recorded as
“undetermined". Table 1 below summanzes the most common drug-related events occurring
during or within 2 weeks of treatment with anastrozole or megestrol acetate in the two controlied
trials. The source documents used to create thus table were Table 34, vol 1.74 for Tral 0004,
and Tabies 30, vol 1.90, and T9.4, vol 1.91 for 1- - S See Appendix for additional detailed
adverse event tables provided by the spon«c

. Anastrozole (Controlled Trials:

In the anastrozole | mg arm, the mean - wo'ke/day (range in
the anastrozole 10 mg arm, the mean d. - u'day (range The
most common drug-related events in p.: ‘ruzole were hot flushes, headache,

nausea, asthenia and non-specific pain

Hot flushing is an anticipated pharmacolc., - witiadrawal and was mild in most
cases. Hot flushes were reported early 1:: * lead to treatment withdrawal

The incidence of headache was possibly rela:: « dose, however, In clinical
pharmacology tnals the incidence of drug-rela:: 1mong postmenopausal women given
placebo was 9% This suggests that the tncidenio e o related headache was comparable 10

the background incidence of headache in this ape vrou

Nausea was the only adverse event for which there was evidence of a relationship to dose The
incidence of nausea was slightly higher in patients receiving > 0 075 mg/kg/day as compared to
those receiving less than this dose (20% vs 15%)} Inboth the 1 and 10 mg anastrozole groups,
the onsei of nausea cccurred most frequently dunng the first 12 weeks of treatment, after which
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Table 1: Comparison of Drug-Related Adverse Events in Controlled Trials of Arimidex

Endpoint : Trial 0004 Trial 0005
N=38¢ N=378

Hot Flushes

Almg: 18.8% 3.0%

A 10 mg: 14.7% 5.1%

M: 8.6% 48%
Headache

A |l mg: 8.6% 22% -

A 10mg: 15.5% 5.1%

M: 4.7% 4.0%
Nausea

Almp: 3.9% 4.5%

A 10 mg: 7.8% 3.4%

M: 7.0% 1.6%
Asthenia

A 1 mg: 9.4% 1.5%

A 10 mg: 6.2% 0

M: 10.2% 2.4%
Pain

Almg: 5.5% 1.5%

A 10 mg: 5.4% 0

M: 3.9% J.2%
Weight Gain

Almg: 0.8% 2.2%

A 10 mg: 4.7% 1.7%

M: 15.6% 8.0%
Dyspnea

Al mg: 3.1% 1.5%

A 10 mg: A 1% 1]

M: 8.6% 5.6%
Peripheral Edema

Al mg: 1.3% 0.7%

A 10 mg: 4.7% 0.9%

M: 3.9% 4.0%
Increased Appetite

Almg: 0 0

A 10 mg: 1.8% 0

M: 7.8% 0.8%
Vaginal Hemorrhage

Almg: 3% 0.7%

A 10 mg: 1.6% 0.9%

M: 5.5% 32
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. Abnormal Hepatic Biochemistry

Abnormal hepatic biochemistry was defined as any of the following: bilirubin > 2 x ULN, ALT,
AST, gamma GT or AP > 3 x ULN, or albumin below the LLN. No relationship between
abnormal hepatic biochemistry and the incidence of adverse events were noted, with the exception
of gastrointestinal events. :

In the anastrozole 1 mg and megestrol acetate arms, nausea and vomiting were reported with a
roughly 2-fold higher incidence in patients with abnormal hepatic biochemistry as compared to
those without {(anastrozole patients with abnormal vs. normal biochemi:. y: 27% vs. 15% for
nausea, and 23% vs. 8% for vomiting; megestrol patients with abnormal vs. normal biochemistry:
22% vs. 10% for nausea, and 9% vs. 6% for vomiting). These differences were not observed
among patients treated with anastrozole 10 mg, however. Note that the number of patients per
arm with abnormal hepatic biochemistry was roughly 20 as compared to over 200 patients per
arm with normal studies.

Constipation occurred more frequently among patier's on the megestrol acetate arm with
abnormal hepatic biochemistry as ¢- mpared to those with normal studies (22% vs. 7%).

. Clinical Pharmacology Trials

Among 19 patients with advanced breast cancer in clinical pharmacology trials (0003 and 0007),
ihe incidence of the most common drug-related adverse events was: headache (32%), asthenia
(32%), hot flushes {32%), and dizziness (21%). Recall that dosing in this group was 5 mg
anastrozcle daily for 14 days, followed by 10 mg daily for 14 days; 17 of these patients continued
on 10 mg daily until disease progression.

A total of 133 Lealthy postmenopausal women were enrolled in clinical pharmacology trals. Of
these, 120 suljects were evaiuable for adverse events on anastrozole (broad range of single or
multiple doses), and 58 were evaluable for adverse events on placebo (note that 45 subjects were
enrolled in cross-over trals and were exposed to both anastrozole and placebo). The most
frequent drug-related adverse event was headache which occurred with similar incidence in the
anastrozole and placebo groups (8.3% vs. 8.6%). Hot flushes and dizziness were more common
on the placebo group, with an incidence of 5% each Leukopenia was observed in botk groups
with similar frequency (2.5% for anastrozole and 3.4% for piacebo).

A total of 77 healthy males were enrolled in clinical pharmacology trials. Of these, 60 subjects
were evaluable for aaverse events on anastrozole (brcad range of single doses as high as 60 mg),
and 19 were evaluable for adverse events on placebo Two subjects on anastrozole experienced
drug-related events: increased libido and rash in 1 subject each Three subjects on placebo
expenienced drug-related events: headache in | and postural hypotension in 2.

None of the 8 subjects with renal impairment had drug-related events (Tnial 0G18), while 3/7
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subjects with hepatic impairment suffered drug-related headache (Trial 0014). Recall that these
individuals received a single dose of 10 mg anastrozole A total of fifteen matched healthy subject
controls, also given a single dose of 10 mg anastrozole, were enrolled in these two trials and
experienced two drug-related events: headache in 1 subject and somnolence in 1,

€é.4 Serious Adverse Events

Serious adverse events were defined as fatai, life ...reatening, disabling or permanently
incapacitating events, or any event that resulted in hospitalization, or withdrawal from treatment
due to any reason other than disease progression. These events would have occurred during or
within 2 weeks of stopping treatment.

. Anastrozole (Controlled Trials)

On the 1 mg anastrozole dose, 17% (45/262) of patients experienced serious adverse events. Of
these, 37 patients required hospitalization, 7 patients withdrew treatment and 5 patients died.
Serious events that occurred with an incidence of 1% or more were: dyspnea (6 patients),
thrombophlebitis, asthenia, and aggravation reaction (4 patients each), and nausea, vomiting and
somnolence (3 patients cach). Note that an aggravation reaction in these cases was a worsening
of a pre-existing condition, namely cholelithiasis, hvzonatremia, chronic obstructive pulmonary
disease, and pain.

Serious drug-related events occurred in 15 patients on 1 mg anastrozole and lead to treatment
withdrawal in 4. There were no deaths attributable to a serious drug-related event. The most
frequent events wera somnolence (3 patients) and dyspnea (2 patients).

On the 10 mg anastrozole dose, 21% (51/246) of patients experienced serious adverse events. Of
these, 39 patients required hospitalizatior. 8 patients withdrew treatment and 2 patients suffered a
treatment-related death. Serious events that occurred with an incidence of 1% or more were:
dyspnea (9 patients), vomiting (6 patients), nausea (5 patients), pathologic fracture (4 patients),
and asthenia, pain, bone pain, pleural effusion, pneumothorax, and anemia (3 patients each).

There was no relationship between dose of anastrozole per kg body weight, duration of treatment,
or patient age and the incidence of serious adverse events,

Sernious drug-related events occurred in 12 patients on 10 mg anastrozole and lead to treatment
withdrawal in 7. There were no deaths attributable to a serious drug-related event. The most
frequent events were headache and hypercalcemia (2 patients each).

. Megestrol Acetate (Controlled Trials)

On megestrol acetate, 26% (65/253) of patients experienced seriou: adverse events. Of these, 46
patients required hospitalization, 10 patients withdrew treatment and 9 patients suffered a
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treatment-related death. Serious events that occurred with an incidence of 1% or more were:
dyspnea (19 patients), nausea (7 patients), vomiting (6 pati=nts), asthenia and pneumonia (5
patients each), pulmonary embolism, increased cough, dehydration, and pathologic fracture (4
patients each), and pleural effusion, anemia, pain, and reaction unevaluable (3 patients ach). The
unevaluable events involved rod and screw replacements to the left femur, revision of hip
arthroplasty, and inferior vena cava obstruction.

The incidence of serious dyspnea appeared to be related to drug exposure, with 14% of patients
receiving > 3 mg/kg/day developing dyspnea as compared to 7% of patients receiving <3
mg/kg/day. In addition, the onset of serious adverse events increased with time, particularly after
week 48. Patients in the 65-80 year old age group had the highest incidence of serious adverse
events, primarily due to the higher incidence of severe dyspnea in this group.

Serious drug-related events occurred in 21 patients on megestrol acetate and lead to treatment
withdrawal in 8. There was one death attributable to a serious drug-related event. The most

frequent events were dyspnea (8 patients), pulmonarv embolism (4 patients), and asthenia, pain
and nausea (2 patients each). ’

QOverall, treatment with anastrozole was associated with fewer serious adverse events than
megestrol acetate, however, the incidence of serious drug-related events was comparable in all
three treatment groups. There were no trends in the incidence of serious adverse events on any
treatment arm related to renal impairment or hepztic impairment at entry, or to hepatic function
dunng treatment.

. Clinical Pharmacology Trials

Three of the 19 advanced breast cancer patients on Trals 0003/0007 experienced a total of 9
serious adverse events; one patient withdrew ireatment. None of these events were considered
drug-related.

Three of the 120 healthy postmenopausal women on anastrozole and 2 of the 58 women on
placebo expenenced serious adverse events Three women withdrew treatment. One of these

events was considered drug-related: pruntic rash in a woman on placebo.

There were no serious adverse events in healthy men, subjects with hep-tic or renal impairment or
healthy control subjects afier exposure to anastrozole or placebo.

6.5 Adverse Events Leading to Treatment Withdrawal
. Anastrozole

In the entire clinical program, i9 of 737 (2 6%) subjects receiving anastrozole experienced
adverse events leading to treatment withdrawal. No single event predominated, involving 1 or 2
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patients at the most.

In the controlled trials, 7 of 262 (2.7%) patients on 1 mg anastrozole and 8 of 246 (3.3%) patients
on 10 mg anastrozole withdrew from treatment. In 4 patients on 1 mg anastrozole and in 7
patients on 10 mg anastroz:le, these events were considered drug-related. Of n .l

Two patients were withdrawn for hypercalcemia on the .0 mg anastrozole arm. In one patient

this event was considered to be the result of tumor flare following anastrozole
and was considered drug-related. In the second patient ~ hypercalcemia
developed in the setting of multiple bone metastases and was of undetermined relationship to _
anastrozole.

One patient was withdrawn from the I mg anastrozole arm because of an
allergic reaction that included laryngeal edema and pruntic rash after 3 days of treatment. A
concomitant medication begun 5 days before study entry, ketorolac, may have contributed to this
reaction, ,
One patient was withdrawn from the 10 mg anastrozole arm because of
exacerbation of a pre-existing staphylococcal skir: infection which flared on re-challenge with
anastrozole.

One patient was withdrawn from the 1 mg anastrozole arm due to peripheral
neuropathy of undetermined etiology.

nc patient on the ! mg anastrozole arm, with abnormal hepatic biochemistry
at entry, was withdrawn because of vomiting

. Megestrol Acetate

in the controlied trials, 10 of 253 (4%) pauents withdrew from treatment on megestrol acetate. In
eight patients, the events were considered drug-related Three patients withdrew for nausea and
one for vomiting. Five patients with pre-existing cardiopulmonary conditions withdrew for events
related to cardiovascular/pulmonary systems, namely cerebrovascular accident, dyspnea,
palpitations, and dizziness. One patient may have had an allergic reaction, developing redderi~d
palms, conjunctivitis, nausea and diarrhea One patient with diabetes mellitus was withdrawn for
hyperglycemia.

Overall, there were more cardiovascular, respiratory and gastrointestinal adverse events leading to
withdrawal of megestrol acetate treatiment as compared to either anastrozole dose.

. Clinical Pharmacology Trials

One breast cancer patient of the 19 enrolled on Trial 0003/0007 was withdrawn for
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thrombocytopenia. This was considered to be related to bone marrow involvement by disease
rather than to anastrozole.

Among healthy postmenopausal subjects, 3 of 120 (2.5%) subjects on anastrozcle and 2 of 58
(3.4%) of subjects on placebo withdrew from treatment. Of note were two cases of myocaydial
ischemia/infarction among women on anastrozote. Only one case was considered drug-related,
that of pruntic rash in a woman on placebo.

There were no adverse events leading to withdrawal among hezlthy male volunteers, subjects with
hepatic or renal dysfunction, or healthy controi subjects. .

Treatment Withdrawal Rates by Compliance in Trial 0004:

Recall that non-compliance in Triol 0004 has been defined as "patients returning > 20% of
pilis” at an office visit (see Review Section 4.13). One of 24 {4.2%) "non-compliant” patients on
1 mg anastrozole, 3 of 29 (10.3%) "non-compliant" patients on 10 mg anastrozole, and 2 of 24
(8.3%6) "non-complicit” patients on megestrol withdrew from treatment due to adverse events.
These withdrawal rates are higher than those for “compliant” patients: 1.9% (2/104) for 1 mg
anastrozole, 1% (1/100) for 10 mg anastrozole, and 1.9% (2/104) for megestrol.

Review of the incidence of all adverse events occurring among patients on the 10 mg anastrozole
arm revealed an increased overall reporting among "non-compliant” patients, with 28/29 (97%)
of "non-compliant” patients reporiing vs. 100/129 (87%) of "compliant” patients. Whereas,
“non-compliant’ natients accounted for 22% of all patients on this treatment arm, they
accounted for 29% of asthenia reports, 32% of bone pain reports, 33% of anorexia reports, 38%
of nausea reports, 41% of vomiting reports, and 35% of hot flushing reports. In contrast,

among patients on the 1 mg anastrozole and megestrol arms, adverse event reporting was
similar among "compliant” and "non-complant” patienis. This suggests that while anastrozole
10 mg was well-tolerated by :he majority of patients, a subset of patients (roughly ! in 5) will
lolerate treatment less well and possibly interrupt dosing between office visits to ameliorate their
sympioms.

6.6 Deaths
Patient deaths that occurred dunng treatment or within 2 weeks of stopping treatment were
reviewed by a ZENECA-nominated phsician who was blinded regarding the treatment the patient

had received. There were no deaths reported on the clinical pharmacology trials. The table below
summarnzes ratient deaths in the controlied tnals.
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Anastrozole 1 mg Anastrozole 10 mg Megestrol Acetate
(N=262) (N=246) (N=253)
Patients who died
-breast cancer alone 10 (3.8%) 6 (2.4%) 7 (2.8%)
~other causes 5{1.9%) 2 (0.8%) 9 (3.6%)

Among the patients treated with 1 mg anastrozole, causes of death other than breast cancer viere
two deaths due to gastrointestinal events (intestinal perforation und small bowel infarction) two
due to cardiovascular events (cerebrovascular accident and intemal carotid artery aneurysm), and
one respiratory death.

Among the patients treated with 10 mg anastrozole, causes of death other than breast cancer were
one death due to cardiac arrest and one to kidney failure. .
Among the patients treated with megestrol, causes of death other than breast cancer were four
deaths due to pneumonia, and four cardiovascular deaths (two with cardiac arrest, one
cerebrovascular accident, and one pulmonary embolus). The case of pulmonary embolus occurred
in a 72 year-old woman on megestrol for over 4 weeks, and was considered drug-related

A ninth patient died of unknown causes.

There was no relationship between the incidence of deaths due to causes other than breast cancer
and duration of treatment, patient age, or clinical features on any treaiment arm.

6.7 Clinical Laboratory Data
. Hematology

In the controlled trials, there were no clinically significant trends in mean hematology laboratory
results during treatment with anastrozole 1 or 10 mg, or megestro! acetate. Three patients had
grade 3 leukopenia, but in each case, grade 2-3 neutropenia was present at haseline and could be
attributed to underlying disease or prior treatment. Anemia was reported as a serious adverse
event in 3 patients on anastrozole 10 mg and in 3 on megestrol acetate. These events were
attributed to disease progression and did not lead to treatment withdrawal. Most cases of
thrombocytopenia were either preseni at entry or occurred intermittently on study and were
considered related to disease progression, with one exception. Patient had a
listory or temporal arteritis and a normal platelet count at entry which declined after week 24 to
71,060. This was associated with an upper respiratory iniection that was treated with a
cephalosporin and fluconazole.

In the clinical pharmacology tnals, the 19 women with breast cancer on Trials 0003/0007 had
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simifar hematology results as did women on anastrozole in the controlied trials. Among healthy
postmenopausal women, adverse events of anemia occurred with equal frequency in subjects
exposed to anastrozole or to placebo, possibly due to the frequent tlood draws that were
performed. Not unexpectedly, two of the seven subjects with renal impairment were found to
have anemia.

. Hepatic Biochemistry

In the controlled trials, there were no significant alterations in mean albumin, AST, ALT and
bilirubin from baseline among patients on anastrozole 1 or 10 mg, or megestrol acetate. Mean
gamma GT at entry was elevated above the ULN and increased dramatically after treatment
discontinuation (2- to 3-fold for anastrozole, 1.7-fold for megestrol). This was considered to be
most likely due to disease progression in the liver. Mean alkaline phosphatase levels rose slightly
from baseline durirg the trials, and to a greater extent after treatment withdrawal. Since specific
iso-enzymes were not measured, the elevations in alkaline phosphatase may have been due to
either bone or hepatic disease.

In the clinical pharmacology trials, elevation of ALT > 2 x ULN was noted sporadically: in one
patient with breast cancer, in two postmenopausal women {one on anastrozole and one on
placebo), in one healthy male on anastrozole and in one subject with hepatic dysfunction.
Elevation of bilirubin to > 2 x ULN was observed in one breast cancer patient, and elevatton of
alkaline phesphatase to > 2 x ULN in two patients.

Reviewer's Assessment of Hepatic Biochemistry Alterations:

The contribution of liver metastases at siudy entry to the elevations noied in hepatic

biochemistry studies was assessed. The most dramatic changes occurred in gamma GT levels
(drawn only ir: Trial 0005) and are summarized below. A total of 66 patients had gamma GT
levels measured at baseline and at withdrawal on the | mg anastrozole arm, 49 patients on the
10 mg anastrozole arm, and 68 patients on the megestrol arm. The normal range for gamma GT
was 7-43 U/L.

Serum Gamma GT Levels: Pretreatment vs. Time of Withdrawal

All Patients No Liver Mets Liver Mets
N Pre-tx WD | N Pre-tx WD | N Pre-tx WD
mean mean mean mean mean mean
Anastrozole 1 mg 66 72 150 |49 50 59 |17 134 411
Anastrozole 10 mg 49 80 195 |36 82 182 13 76 230
Megestrol Acetate 68 63 169 |52 46 65 16 118 254

Patients without liver metastases had mean gamma GT levels ihat were < 2 x ULN at entry;
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levels rose 1.2-, 2.2- and 1.4-fold, respeciively, at the time of study withdrawal. Mean total
bilirubin, AST, and ALT levels in patients without liver metastases were WNL at entry and ai
withdrawal. Mean alkaline phosphatase levels in these patients were < 2 x ULN at entry; levels
rose 1.2-, 1.6-und {.2-fold, respectively, at the time of withdrawal. These changes could
represent the development of liver metastases on study. The contribution of bone metastases in
these patients is not known. .

In contrast, patients with liver metastases had mean gamma GT levels that were 2-3 x ULN at
entry, levels rose 3.1-, 3-, and 2.2-fold, respectively, at withdrawal. Mean tctal bilirubin, AST
and ALT levels in patients with liver metastases were WNL at entry and at withdrawal, cxrep: for
patients on the 1 mg anastrozole arm whe experienced a 1.7-fold rise in AST and a 3. 3-fold rise
in ALT. A similar trend was not noted among patients rece vii,g the 10 mg anastrozole dose.
Mean alkaline phosphatase levels were > 2 x ULN at entry; levels rose 1.9-, 1.5-, and 1.5-fold,
respectively, at withdrawa!. These changes are likely relatea to the progression of liver
metastases on study, although other contributing factors carnot be ruled out.

. Renal Function

In the controlled trials, there was no chinically significant difference between mean serum
creatinine before treatment and at withdrawal for patients on the 1 or 10 mg anastrozole arms. In
the megestrol acetate arm, there was a slight rise (10%) in mean values during the tnals and at
withdrawal. In the clinical pharmacoiogy tnals, there were no observed differences between
baseline and withdrawal mean serum creatinine levels among breast cancer pasdents. Two of the
subjects with renal impairment had serum creatiniine levels > 1.5 x ULN.

. Cholesterol

In the controlled trials, mean serum cholesterol levels increased by 0.5 mmol/l after treatment with
anastrozole 1 or 10 mg, and the proportion of patients with cholesterol above the norma! range
increased. This was not cbserved on the megestrol arm. Studies of apoprotein A (associated
with HDL cholesterol) ani of apoprotein B (associated with LDL cholesterol) we:: performed in
Tnal 0G05. There was an equal rise in LDIL. concentrations in all three treatment groups, but no
change in HDL levels in anastrozole-treated patients and decreased HDI. levels in megestrol-
treated patients.

The clinical significance of these findings is unknown. Elevations of serum tota! cholesterol and
of LDL cholesterol are also expected to occur with withdrawal of tamoxifen and with the onset of
menopause, as a result of estrogen deprivation. In addition, aminoglutethimide, another
aromatase inhibitor, causes a nise in both serum total cholesterol and of LDL cholesterol. The
potential increase in cardiovascular risk is balanced by the poor prognosis ¢f women diagnosei
with metastatic breast cancer. Note, however, that a decrease in total cholesterol of 0.6 mmei/] is
associated with a 7% reduction in risk of coronary death over a two year period. At present

there does not appear to be ar increase in cardiovascular mortality in the anastrozole groups,
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although median foliow-up is only six months
6.8 Drug-Drug Interactions

In vitro, anastrozole was at least 1000-fold I..; potent than ketoconazole as an inhibitor of human
Pisosad (Ki = 0.02 pM). In clinical pharmacology trials, a single dose of anastrozole 30 mg or
twelve daily doses of 10 mg had no significant effect on antipyrine pharmacokinetics. Another
trial in which subjects had received cimetidine 300 mg gid x 17 doses in conjunction with
anastrozole showed no alteration of anastrozole pharmacokinetics These data suggest that
anastrozole is unlikely to cause drug interactions by inhibition or induction of cytochrome P,

The adverse event database for the two controlled tnals combined was searched for potential
interactions between anastrozole and 19 different classes of drugs. Of particular concern were
drugs that are highly protein bound (aspinn and warfarin), drugs with a narrow therapeutic dosing
window {digoxin, oral hypoglycemic agents). and drugs that are frequently used in this patient
population. .
Concurrent use of warfann or other oral anticoagulants with anastrozole was not asscciateu with
excessive hemorrhagic or thromboembolic phenomena as compared to concurrent use with
megestrol acetate. In vitro, anastrozole has moderate protein binding {40%), so that interactions
with warfanin would be unlikely.

6.9 Endocrine Effects

The maximally effective dcse of anastrozole for selective aromatase inhibition {10 mg/kg) 1s 100-
fold less than non-selective doses which could interfere with adrenal glucocorticoid or
mineralocorticoic. production or thyroid functicn

In 8 healthy postmeriopausal women (Tnal 0002), pre- and post-dose assessment of adrenal
hormones {cortisol, aldosterone, dehydroepiandrosterone sulphate [DHEA-S], 17-
hydroxyprogesterone [17-HP], and androstenedione) showed that these were not significantly
different. ACTH stimulation tests showed normal cortisol, 17-HP, and aldosterone responses 30
and 60 minutes after challenge with 25C mg of synthetic ACTH on day 10, following a ten day
course of 3 mg/day anastrozole Afier a washout peniod, subjects were crossed over to placebo.
Anzalogous hormonal studies performed on day 10 of a ten day placebo course showed similar
findings. There were no detectable changes in LH, FSH, ACTH or sex hormone bi ding globulin.

In 1$ women with advanced breast cancer (Tnal 0003}, patients were given a 14-day course of 5
mg anrastrozole, immediately followed by a 14-day course of 10 mg anastrozole. ACTH
stimulation tests perfcimed at baseline, day 14 and day 28 showed no differences in cortiso! and
aldosterone responses. There were also no alterations in LH, FSH, ACTH or TSH on days 14 or
28 as compared to baseline Seventeen of these patients continued on 10 mg daily in Tnial 0007
ACTH stimulation tests performed on days 59 and 115 also showed normal responses.
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These findings suggest that anastrozole does not alter any of the major pathways of adrenal
steroidogenesis in postmencpausal women and does not disturb thyroid function.. In addition,
anastrozole does not possess estrogenic, progestational or androgenic activity in this population.

In Trial 0001, 29 healthy male volunteers were evaluated after anastrozole treatment (doses
ranging from 0.1 mg to 60 mg) and placebo. There were no consistent, dose-related changes in
contisol, aldosterone, ACTH, or DHEA-S demonstrating that anastrozole doses up to 60 mg have
no significant efferi on adrenal steroidogenesis. In addition, there were no consistent dose-related
changes in either androstenedione or testosterone levels indicating that anastrozole does not .
significantly impair the function of either of the key enzymes {17-hydroxylase and
17,20-desmolase) involved in the final stage of androgen biosynthesis

Hypothalamic aromatization of testosterone is known to contribute to its negative feedback on
pituitary gonadotrophun secretion in rnan. There were statistically significant increases in LH and
FSH levels almost certainly due to inhibition of hypothalamic aromatase activity, t.e., the
pharmacological aciion of anastrozole. ’
In the two controlled trials, there was no apparent clinical evidence for adrenocorticoid
insufficiency.

6.10 Sponsor's Conclusions Regarding Safety

Anastrozole is a selective aromatase inhibitor that does not affect the pituitary- adrenal axis
Concomitant adrenocorticoid supplementation is not required

Anastrozole i mg was generally well-tolerated and was associated with few adverse events that
required discontinuation of treatment.  The antictpated pharmacologic action of anastrozole may
give rise to certain effects, such as hot flushes, vaginal dryness, and hair thinning.  Other effects
that may occur include gastrointestinal disturbances (anorexia, nausea, vomiting, and diarrhea),
somnolence, headache and rash. Mild increases in serum cholesterol levels have been
docuinented.

No adjustment in dose is recommended in the elderly, or in patients with hepatic or renal
impairment. Anastrozc’ - has not been stud:ed in patients with severe hepatic or renal impairment

The safety profile of anastrozole 1 mg daily 1s satisfactory and supports its use in the treatment of
advanced breast cancer in postmencpausal women
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7. 4-Month Safety Update
7.1 Background

In this safety update, a cut-off date of 3/31/95 has been applied, safety results occurring on or
before that date in a total of 1017 subjects are presented. The bulk of additional data is derived
from the continued exposure of 761 patients with advanced breast cancer on the two controiled
trials (0004 and 0005) and of 17 patients on the clinical pharmacology tnal (0003/0007). Data on
12 additional breast cancer patients (Trial 0022) exposed to anastrozole are also included.
Overall, this safety update reprasents 346 patient-years of exposure, 3 45% increase in patient-
years above that reported in the Integrated Summary of Safety (1SS).

Trial 0022 was conducted in two phases. In Phase [, 12 postmenopausal women with advanced
breast cancer were randomized to receive either 1 or 10 mg anastrozole once datly for 28 days,
then crossed over to receive the alternative dose for 28 davs This phase has been completed
Phase I1, still ongoing. allows treatment with 10 mg daily until disease progression

. Demographics

Patient demographics for the two controlled trials was reviewed in Sections 4.12, 4.22, and 6.1
Demographics for other patient/subject groups were included in Section 6.1. The age, weight,
and ethnic origin of the 12 patients on Trial 0022 were similar to those o: other patients with
breast cancer in clinical pharmacology trials (0003/0007)

. Exposure

In the controlled trials, 262 patients received | mg anastrozole for a median of 175 days (range 5-
659 days), and 246 patienis received 10 mg anastrozole for a median of 203 days (range

days) as of the new cut-off date. Nearly 50% of patients in each group had received treatment for
12-48 weeks, while 25% had received treatment for > 48 weeks

In the clinical pharmacology trial 0003/0007, seventeen patients have been treated witn 10 iy
anastrozole from 9 to 926 days as of 3/31/95

7.2 Drug-Related Adverse Events
Drug-related events were defined as all adverse events that were considered by the investigator to
be probably or definitely related to trial treatment and those for which causaiity was recorded as
"undetermined”. See Appendix for sponsar's detailed adverse event tables.
In the controlled trials, for the period between the 1SS and this update, 6 patients treated with

anastrozole (4 on the ) mg arm and 2 on the 10 mg arm) and 6 patients treated with megestrol
acetate have reported drug-related events  The pattem of drug-related events in all treatment
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groups was similar to that reported in the 1SS and does not suggest any new or unsuspected
toxicity occurring after prolonged anastrozole treatment.

Since the cut-off date for the ISS, one drug-related adverse event was reported in clinical
pharmacology trials (0003/0007 and 0022): angina pectoris.

7.3 Serious Adverse Events

In the interval between the ISS and this update, 45 nzv serious adverse events were reported by
29 patients in the controlled tnals (7 patients each on ¢: ¢ 1 mg anastrozole and megestroi arms,
and 15 patients on the 10 mg anastrozole arm). These included two repcts each of nausea and
vomiting on the 10 mg anastrozole arm, and four reports of dyspnea (1 each for the two
anastrozole arms and two for megestrol). One patient suffered a cerebral infarct and
thrombophlebitis on 10 mg anastrozole, and two patients on megestrol experienced cerebral
infarct or 1ischemia.

Serious adverse events that were considered drug-related occurred in 3 patients: elevation of °
serum gamma GT in | patient on | mg anastrozole; cerebral ischemia/dementia and heart
failure/lung edema in | patient each on megestrol acetate. No serious adverse event other than
dyspnea had an incidence above 3.5% in any treatment group. The distribution of senous adverse
events in this updated report resembles that reporied in the ISS.

In the ongoing clinical pharmacology trials, four reports of serious adverse events occurred in the
interval between the 1SS and this update: none were considered to be drug-related.

7.4 Adverse Events Leading to Treatment Withdrawal

In the controlled tnals, for the interval between the 1SS and this update, one patient was
withdrawn from the 1 mg anastrozole arm (patient 0005/00:0 with elevation of serum gamma

GT) and three pattents were withdrawn from the megestral acetate arm (patient with a
cerebral infarct, prrient with cerebral ischemia/dementia, and patient with
heart failure/l. maj.

Overall, the proportion of patients withdrawn from treatment for 2i adverse event in each arm
was: 3.1% (8/262) for 1 mg anastrozole, 3.3% (8’246} for 10 mg anastrozole, and 3.1% (13/253)
for megestrol acetate. The proportion of patien‘s withdrawn from treatment for a drug-related
adverse event in each arm was: 1.9% (5/262) for | m; anastrozoie, 2.8% (7/246) for 10 mg
anastrozole, and 4% (10/253) for megestrol acetate.

No patients have been withdrawn from ciinical pharmacology trials due to adverse events during
this pertod.
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7.5 Deaths

Patient deaths that occurred during treatment or within 2 weeks of stopping treatment were
reviewed by a ZENECA-nominated physician who was biinded regarding the treatment the patient
had received.

Since tha cut-off date for the ISS, there have been 9 patient deaths in the two controlled tnals.
These were due to breast cancer in 7: 2 patients on 1 mg anastrozole, 3 patients on 10 mg
anastrozole, and 2 patients on megestrol. Deaths due to other causes occurred in | patient on 10
mg anastrozole (myocardial infarction), and 1 patient on megestrol acetate (cerebral .
ischemja/dementia).

There have been no deaths during or within 2 weeks after stopping treatment in women with
breast cancer in the clinical pharmacology trials

At the cut-off date for this update, the incidence of patient deaths due to causes other than breast
cancer in the controlled trials was: 1.9% (5/262) for 1 mg anastrozole, 1.2% (3/246) for 10 mg’
anastrozole, and 4% (10/253) for megestrol acetate The causes of death were generally those
expected in a population of middle-aged and elderlv women with advanced breast cancer, namely
ischemic heart disease and cerebrovascular disease

7.6 Clinical Laboratory Data
. Hematology

At the cut-off date for this update, there have been no clhinically significant trends in mean
hematology results in women with breast cancer 11 the controlled tnals cr in the clinical
pharmacology tnals.

. Hepatic Biochemistry

As noted in the ISS, the most prominent alterations in mean hepatic biochemistry results consisted
of increases in gamma GT from baseline at the time of study withdrawal: 2.2-fold in the 1 mg
anastrozole arm, 2.7-fold in the 10 mg anastrozole arm, and 1.7-fold in the megestrol arm. Since
the ISS, there have been 7 patients with gamma GT elevations > 3 x ULN: 3 on 1 mg anastrozole
and 2 on each of the other arms  In four of these cases, disease progression was noted close to
the time of the laboratory abnormality; the remaining 3 patients (one in each arm) remain on study
with stable disease. Since the ISS, there have been two patients with alkaline phosphatase
elevations > 3 x ULN: one each on the 1 mg anastrozole and megestrol arms. Mean
concentrations of total bilirubin, albumin, AST and ALT did not change appreciably in any of the
treatment arms. Since the ISS, these have been no new patients in clinical pharmacology tnals
with significant sbnormalities in hepatic biochemistry.
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. Renal Function

In the controlled trials, there was no clinically significant difference between mean serum
creatinine before treatment and st withdrawal for patients on the 1 or 10 mg anastrozole arms.
Since the ISS, there have been no reports of creatinine elevations in these patients. In the clinical
pharmacology trials, there were no observed differences between baseline and withdrawal mean
serum creatinine levels among breast cancer patients.

. Cholesterol

In the controlled trials, mean serum cholestero! levels increased by 0.5 mmol/l after treatment with
anastrozole 1 or 10 mg. Since the ISS, cholesterol elevations have been reported for 13 patients
(7 in the 1 mg anastrozele arm, 4 in the 10 mg arastrozole arm, and 2 in the megestrol arm). In
this update, changes in apoprotein A and B levels resembled those reported in the ISS in
magnitude and direction for each of the treatment groups (see Review Section 6.7). Patients on
the clinical pharmacology trials showed a smaller rise in serum cholesterol with anastrozole
treatment and no additional patients developed cholesterol elevations.

~

7.7 Spensor's Conclusions Regarding Safety Update

This 4-month Safety Update has reviewed al} safety data related to anastrozole collected up to
March 31, 1995, No new categories of adverse events have been identified that were not
discussed in the ISS. This review supports the overall conclusions of the ISS, namely, that the
safety profiie of anastrozole is acceptable, and that | mg be the recommended dose in the
treatment of advanced breast cancer in postmenopausal women.
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8. Reviewer's Conclusions

The major source of estrogen in the postmenopausal woman is derived from androstenedione,
which is produced in the adrenal. Androstenedione is then converted by an aromatase reaction in
peripheral tissues to estrone and estradiol. The aromatase cytochrome P-450 enzyme complex is
present in several tissues, including adipose tissue, and normal and neoplastic breast tissue.
Aromatase activity is detectable in 50-60% of breast tumors. The contribution that tumor/adipose
aromatase makes to estrogen concentrations within breast tumors, and whether the estrogen
formed is biologically important remain controversial issues. Ne»ertheless, one approach to the
treatment of hormone-dependent breast cancer has beer the inhibition of estrogen biosynthesis.

Aminoglutethimide is the pioneer of the reversible competitive nonsteroidal aromatase inhibitors.
However, aminogiute.nimide is a nonselective inhibitor, causes adrenal suppression, and is
associated with lethargy, pruritic vash, and orthostatic dizziness. Further studies have led to the
discovery of a new generation of more specific and potent aromatase inhibitors, including three
triazcle derivatives: anastrozole, vorazole, and letrozole.

T
Anastrozole suppresses serum estradiol concentrations to undetectable ievels in healthy
postmenopausal women and in postmenopausa! patients with advanced breast cancer. The
recommended dose of 1 mg 1s the lowest dose that appears tc reliably suppress estradiol when
highly sensitive assays are utilized. Anastrozole's long plasma eiimination half-life (40-50 hours),
and good oral bioavailability allow for convenient, once-daily, oral dosing.

Unilike aminoglutethimide, anastrozole dces not inhibit any of the major pathways of adrenal
steroidogenesis. In clinical pharmacology studies involving healthy postmenopausal women and
male volunteers, pre- and post-anastrozole dosing evaluation of adrenal hormones showed no
significant differences. Cortisol :nd aldosterone responses after ACTH challenge were normal in
these subjects, and among postmenopausal breast cancer patients after 115 days of continuous
anastrozole therapy (10 mg). In the two controlled trials, there were no apparent signs of adrenal
msufficiency among the 508 advanced breast cancer patients treated with anastrozole. Thus,
glucocorticoid or mineralocorticotd replacement therapy with anastrozole does not appear
necessary.

Anastrozole does not appear to disturb thyroid function in postm.ciiopausal women with breast
cancer after 28 days of continuous dosing with 10 mg anastrozole.

No dose adjustment of anastrozole anpears necessary in the setting of renai :usufficiency, although
only a small number of renally-impaired individuals were evaluated in the entire climcal program.
Recall that renally-inpaired subjects in clinical pharmacoiogy trals received only one dose of
anastrozole.

No dose adjustment of anastrozole appears necessary in the setting of mild to moderate hepatic
impairment. Again, recall that cirrhotic subjects in clinical pharmacology trials received only one
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dose of anastrozole. In the controlled trials, the elevations noted in mean serum gamma GT
levels, particularly among patients with liver metastases at the time of treatment withdrawal, did
not appear to have major clinical significance, except as a harbinger of progression of disease
within the liver. However, in the even+ that persistent elevations in serum gamma GT levels
become detectable in the absence of liver metastases, further evaluation would be warranted.
Anastrozole dosing in the setting of severe hepatic impairment has not been evaluated.

Anastrozole has moderate protein binding (40%), so significant drug-drug interactions with other
drugs, such as warfarin, appear unlikely.

The clinical significance of the anastrozole-related etevations in serum total cholesterol (0.5 '
mmol/l) and in LDL cholesterol in postmenopausal women with advanced breast cancer is
unknown.

Anastrozole has not been studied in premenopausal women; its use in this population is not
recommended given the anticipated pharmacologic effects of anastrozole. Interruption of
estrogen biosynthesis in premenopausal women would result in reflex increments in FSH and LH,
with production of new aromatase enzyme and enhanced ovarian steroidogenesis. (The
combination of anastrozole with GnRH agonists may overcome these concemns in premenopausal
women.) Anastrozole is contraindicated in pregnant women, and its safety in children has not
been established.

. Efficacy Concerns

Treatment with anastrozole 1 or 10 mg produced few objective responses, on the order of 10%.
These were primarily in soft tissue sites, and occasionally in bone. Responses were fairly durable,
however, with approximately 65% of responses lasting six months or more. There were three
complete and three partial responses lasting one year or more. As would be predicted, response
1. anastrozole was associated with ER+ status, soft tissue invoivement, and prior response to
tamoxifen. PR+ status and reason for prior hormonal treatment (adjuvant vs. advanced disease)
did not appear to impact on response rate. Patients with ER- status, or whose best previous
response to tamoxifen for advanced disease had been disease progression, rarely responded to
anastrozole in the controlled trials.

The 8% objective response rate for megestrol acetatz in this clinical program clearly fell at the low
end of the spectrum of response rates reported in the literature. Phase II trials in advanced breast
cancer patients with or without prior hormonal therapy reported response rates in the range of 4
to 56%. A response rate of only 5% (2/38) was reported in a group of patients crossed over to
megestrol acetate after failing tamoxifen 1n a randomized comparison of these two agents, survival
after crossover was 3 to 4 months (Muss et al, JCO, 1988). The low response rates noted in this
clinical program could be due to a host of factors related to patient selection (e.g., proportion of
women with ER+ status, measurable disease, soft tissue vs. visceral involvement, prior response
to tamoxifen), and response criteria applied (e.g., partial responses could not be assigned to
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could not be assigned to patients with nonmeasurable disease).

The protocols for the pivotal trials, 0004 and 0005, did not specify a period of withdrawal after
progression on tamoxifen before beginning siudy treatment. The median time to first response for
Trial 0004 was 62 days (range days); and 72 days for Trial 0005 (range days). In
Tral 0004, 8/27 objective responses were first noted at 4 weeks (3 on anastrozole 1 mg, 2 on
anastrozole 10 mg, and 3 on megestrol acetate). In Trial 0005, 9/42 responses were first noted at
4 weeks (4 each on anastrozole 1 and 10 mg, 1 on megestrol acetate). Given, the long half-life of
tamoxifen, the possibility exists that some of the responses observed in these trials, both objective
and disease stabilization, may have been withdrawal responses.

Median times to progression and to treatment failure with anastrozole therapy in the controlled
trials were comparable due to the large proportion of patients who discontinued treatmen
because of disease progression. These endpoint durations ranged from 4 tc 6 months, suggesting
that use of anastrozole for advanced breast cancer following tamoxifen failure represents a short-
lived treatment option Despite this, survival rates in these trials may prove to be quite favorable.
Survival on anastrozole is not vet calculable for the recommended 1 mg dose, but was reperted to
oe 442 days for the 10 mg anastrozole arm in Trial 0005. Possible reasons for this outcome
include, the clinical benefit derived from anastrozole-induced disease s'abilization in these
patients, or the contribution of subsequent antitumor treatments.

Although the controlled trials were designed to show anastrozole's superionity to the megestrol
aceiale comparator, cownparability in efficacy endpoints has been demonstrated. Given the sample
sizes of these trials at the time of study termination, equivalence of 3 weeks in time to disease
progression between anastrozole and megestrol acetate would be statistically detectable with only
22-24% power. This assumes an accrual period of 15 months, a follow-up penod of 12 months, a
median time to progression for megestrol acetate of 4.5 months, and a 5% type | error rate. (See
Statistical R:view for further details.)

1s comparability to megestrol acetate as demonstrated in the two controlled trials truly an
unexpected finding? Perhaps not. Three randomized trials have shown megestrol acetate to be as
effective as aminoglutethimide for second line therapy of advanced breast cancer. Recently, a
randomized trial demonstrated that using half (500 mg) of the conventional dose of
aminoglutethimide, without hydrocortisone, did not significantly lower efficacy (the incidence of
adverse events was reduced). Thus, while anastrozole is a more potent and selective aromatase
inhibitor than aminoglutethimide, it rernains to be shown whether complete suppression of
estrogen production and action will result in enhanced tumor regression with anastrozole.

. Safety Concerns
The most common drug-related adverse events with anastrozole were hot flushes, headache,

nausea, asthenia, and non-specific pain  Patients discontinued treatment with anastrozole
infrequently because of adverse events In particular, for the events listed above, headache and
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vomiting (not nausea) resulted in two patient withdrawals each in the controlled tnals (as of the
most recent cut-off date). There were no overt clinical signs or laboratory abnormalities
indicative of adrenal suppression with anastrozole.

There was some evidence for a relationship between anastrozole dose and gastrointestinal
disturbances. This was suggested in the sponsor’s analysis of anticipated adverse events. In
addition, patients oa the 10 mg anastrozole dose who were non-compliant with dosing reported
nausea and vomiting more frequently than patients who were compliant with desing.

The most common drug-related adverse events with megestrol acetate were weight gain, dyspnea,
edema, hot flushes, asthenia, non-specific pain, nausea, increased appetite, and vaginal -
hemorrhage. Treatment withdrawals due to these events occurred in two patients each with
dyspnea and nausea, and in ¢ e patient each with lung edema, asthenia, non-specific pain, and hot
flushes. Interestingly, no patient withdrew due to weight gain. Review of serious adverse events
and deaths suggests a less favorab!: profile of cardiopuimonary events with megestrol acetate as
compared to anastrozole.

. Benefit/Risk Assessment

Based on the results of the two controlled clinical trals, and on inferences from the literature,
anastrozole appears 10 be as effective as other currently available hormonal agents for the
treatment of patients with advanced breast cancer who have prcgressed on tamoxifen.
Anastrozole's safety profile appears to be favorable compared to the anticipated events noted for
megestrol acetate (cardiopulmonary events) and for aminoglutethimide (lethargy, rash, and
orthostatic di»ziness).

Strictly speaking, two breast cancer populations have been studied in this clinical program: those
progressing on tamoxifen given for advanced disease, and those progressing on tamoxifen given in
the adjuvant setting In the first case, life expectancy is generally considered to be limited and the
goal of treatment is palliation with minimal toxicity: anastrozole represents a reasonable
alternative in this setting. For women who have progressed on tamoxifen as adjuvant therapy and
who are candidates for continued hormonal therapy, anastrozole also represents a reasonable
treatment alternative. In either instance, patients with soft tissue metastases arz most likely to
respond to anastrozole treatment
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9. Updated Survival Analysis: Controlled Trials

On October 4, 1995, ZENECA submitted an updated survival analysis for the 764 patients
enrolied on the two controlled tnals. Follow-up was extended to March 31, 1995, allowing for a
median follow-up of 12 months for Trial 0004, 11 months for Trial 0005, and 12 months overall.

Altogether, 74 (28%) patients on anastrozole 1 mg, 62 (25%) patients on anastrozole 10 mg, and
84 (33%) patients on megestrol acetate died as of the new cut-off date. For Trial 0004, the
median time to death on anastrozole 1 mg was 21 months, and 24 months on anastrozole 10 mg.
The median time to death was not calculable for patients on megestrol acetate in Tnal 0004 or
for patients on any treatment arm on Trial 0005.

Using the Cox proportional hazards model, comparisons of anastrozole 1 and 10 mg with
megestrol acetate were not statisticaliy d fferent with respect to time to death (see beiow).

Comparison of Trials 0004 and 0005: Time to Death

Trial 0004 4 Patients # Events Hazard Ratio P value
l mg Avs M A 128 A 3] 0.33 0.43
M: 128 M 41 (048 - 1.42)
10 mg Avs M A 130 A 27 0.62 0.06
M: 128 M: 41 (0.35-1.10)
Trial 0005 # Patients # Events Haznard Ratio P value
ImgAvs M A 135 A 43 0.89 0.58
M: 125 M 43 (0.55-1.44)
10mg Avs M A 118 A 35 0.84 045
M: 125 M- 43 (0.50 - 1.41)
0004 and 0005 # Patients # Events Hazard Ratio P value
ImgAvs M A 263 A 74 0.86 0.33
M 253 M 84 (0.60-1.23)
10mg Avs M A 248 A 62 0.73 0.06
M: 253 M B84 (0.50-1.07)

Thus, for the two tnals combined, the death rate for patients on anastrozole 1 mg could be about
60% of that for megestrol acetate, or 123% of the rate for megestrol acetate. The death rate for
patients on anastrozole 10 mg could be 50% of that for megestrol acetate, or 107% of the rate for
megestrol acetate. These findings are similar to those given in the Integrated Summary of
Efficacy, Section 5.
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10. Response to FDA Regarding Withdrawal Interval

Since the effect of tamoxifen may persist for several weeks after its withdrawal, FDA was
concerned that some of the responses observed in the controlled tnals might be withdrawal
responses. On September 15, 1995, FDA requested information regarding the length of the
withdrawal interval for patients enrolled on Trials 0004 and 0005 (that is, the time between
stopping prior tamoxifen therapy and beginning study treatment). '

On October 11, 1995, ZENECA submitted analyses of withdrawal interval by best tumor
response for patients on each controlled trial and for the trials combined. Individual patlent data

were also provided. A summary of these findings is shown beiow.

Withdrawal Interval by Best Response

Withdrawal Objective Response Disease Disease Progression
interval (CR + PR) Stabilization

Anastrozole 1 mg

< 2 weeks 67% (18/27) 64% (59/92) 70% (97/139)

> 2 weeks 33% (9/27) 36% (33/92) 30% (42/139)
Anastrozole 1 mg

<2 weeks 68% (15/22) 62% {61/99) 6556 (77/119)

> 2 weeks 32% (7/22) 38% (38/99) 35% (42/119)
Megestrol Acetate

< 2 weeks 60%% (12/20) 62% (61/99) 70% (88/125)

> 2 weeks 40% (8/20) 38% (38/99) 30% (37/125)

Overall, 60-70% of patients on each treatment arm had a withdrawal interval of < 2 weeks.
Withdrawal intervals were simular for patients in each major response category. Thus, it is not
possible to exclude the presence of some withdrawal responses in each of the treatment arms.

11. ODAC, October 16, 1995

Question 1. Are Trials 0004 and 0005 adequate and well-controlled?

There was some discussion regarding whether megestrol acetate was an appropriate control for
anastrozole, with Dr. Krook favoring aminoglutetumide Dr. Forrestiere disagreed, stating that
megestrol acetate was a reasonable choice The vote was yes 9, no 1.

Question 2. There was no statistical difference between anastrezole 1 mg/day and megestrol

acetate 160 mg/day in the two controlled tnals wath respect to any of the efiicacy endpoints.
However, the tnals were not designed or powered to demonstrate equivalence. Is there sufficient
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evidence to conclude that anastrozole is comparable to megestrol acetate as hormonal therapy for
advanced breast cancer followir.: tamoxifen failure?

The committ:e was reluctant to state that thc 1o agents were comparable since this might tmply
statistical eouivalence. No vote was actually taken, however, Dr. Krook and other committee
members did believe that anastrozole was efficacious as hormonal therapy for advanced breast
cancer following tamoxifen failure.

Question 3. The basis of approval for minimally toxic hormonal agents for the treatment of
advanced breast cancer has generally been objective response rate. Is anastrozole i mg/day
approvable for the treatment of postmenopausal women with advanced breast cancer following
tamoxifen failure?

The vote was unanimous: yes 10, no 0. Committee members did point out that in clinical practice
anastrozole might not be used in place of megestrol acetate, but rather, following failure of
megestrol acetate (i.e., as third line hormonal therapy).

T
Question 4. Given that median response duration and survival have not been reached for all
treatment arms in the two controlled trials, does ODAC wish to consider updated information on
these study parameters when it becomes available?

Follow-up data should be submitted to the FDA as a phase 4 commitment, but if the results are
consistent with what has been reported thus far, ODAC does not need to review them.

12. Recommended Regulatory Action, October 25, 1995

On October 16, 1995, the Oncologic Drugs Advisory Committee unanimously recommended
approval of anastrozole. This decision was based on an objective response rate of 10.3%,
including 14 durable responses lasting six months or more, and a median time to disease
progression of 4.7 months. The median survival was 21 months on Trial 0004 but could not be
calculated for the second trial due to the low number of deaths. Follow-up survival data should
be submitted to the Agency when it becomes available. The safety profile of anastrozole was
favorable, with only 3% of patients withdrawing trcatment due to adverse events. Anastrozole
does not appear 10 inhibit adrenal steroidogenesis or thyroid function in postmenopausal women.
No dose adjustment appears to be required in the elderly or in patients with renal impairment or
mild to moderate hepatic impairment ARIMIDEX" has not been studied in patients with severe
hepatic impairment, in premenopausal women with advanced breast cancer, or in pediatric
patients.

Thus, ARIMIDEX*® (Anastrozole) i mg administered orally once daily should be approved for the

treatment of advanced breast cancer in postmenopausal women with disease progression
following tamoxifen therapy
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13. Deficiency List
There are no deficiencies.
14. Post-Approval Studies and Analyses

We note that the sponsor has committed verbally to us and before the Oncologic Drugs Advisory
Committee to the completion of two ongoing studies. The sponsor should provide a letter
documenting its inten” to complete and submit results of the following studies as soon as possible
after marketing:

a) For Tnals 0004 and 0005, the median response duration and median survival for patients on all
treatment arms when this data becomes available; and

b) Ongoing phase 3 trals in advanced breast cancer comparing anastrozole 1 mg daily with
tamoxifen 20 mg daily, and with fonnestane administered IM every two weeks.

15. Product Labeling Comments

Zeneca's proposed product labeiing (Rev A-4, 02/95) has been reviewed. Please convey the
foliowing comments regarding product labeling to the sponsor:

CLINICAL PHARMACOLOGY (See Biopharm reviewer's comments for additional details.)

Mechanism of Action: Insert "some" in the third line to read, "produces a beneficial effect in
some womien with breast cancer”.

Pharmacokinetics and Metabolism: Please clarify whether metabolic studies listed in the first
paragraph of page 4 were conducted in postmenupauszl women only or in other populations as
well.

Pharmacodynamic Effect: Please include information on thyroid function in postmenopausal
women receiving ARIMIDEX*

CLINICAL STUDIES

In the first paragraph, change "All patients had progressed following tamoxifen therapy" to "All
patients had disease progression following tamoxifen therapy”. Please maks it clear that the
double-blind applied only to the ARIMIDEX arms

In the second paragraph, after "Demographics were similar among treatment groups for each

trial” insert the following: "However, 20% of patients on Tnal 0004 and 40% r Tnal 0005 had
responded to prior tamexifen therapy for advanced disease. In Tnal 0004, 81% of patients were
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ER-positive, 13% were ER-urknown, and 6% were ER-negative. In Trial 0005, 58% of patients
were ER-positive, 37% were ER-unknown, and 5% were ER-negative. In Trial 0004, 60% of
patients had measurable disease compared to 80% in Trial 0005. Then continue with "The sites
of metastatic disease ...".

In the first paragraph below the table of efficacy results (page 6) delete: "In patients who had an
objective response, the duration of 1his response was significant for all treatment groups.”

In the second paragraph below the table of efficacy results (page 6}, in the discussion of time to
progression, change: "ARIMIDEX 1 mg and ARIMIDEX 10 mg were equivalent in efficacy to
the comparator” to "ARIMIDEX 1 mg and ARIMIDEX 10 mg were similar in efficacy to the
comparator”,

Following the discussion of time to progression insert the following, "The odds ratio and
confidence intervals of the comparison between each dose of ARIMIDEX and megestrol acetate
for objective response rate demonstrate that both ARIMIDEX 1 mg and ARIMIDEX 10 mg were
similar in efficacy to the comparator. For the ARIMIDEX | mg comparison to megestrol acetate,
the odds ratio was 1.32 [0.66, 2.65) (p=0.37); for ARIMIDEX 10 mg compared to megestrol
acetate, the odds ratio was 1.15 [0.55, 2.36] (p=0.68).

At the conclusion of the second paragraph, insert "These trials were not designed or powered to
demonstrate equivalence.”

INDICATIONS AND USAGE

Change "postmenopausal women who have progressed foliowing tamoxifen therapy" to
"postmenopausal women with disease progression following tamoxifen therapy"

Add the statement, "Patients with ER-negative disease, and patients who did not respond to
previous tamoxifen therapy rarely responded to ARIMIDEX.

CONTRAINDICATIONS

Delete the paragraph that is currently listed on page 7 and state "None known" here.

Begin a new WARNINGS section that incorporates the pharm/tox reviewer's comments.
PRECAUTIONS

General: Include the statement' "ARIMIDEX should be administered under the supervision of a

qualified physician expenienced in the use of anticancer agents." Delete "see
CONTRAINDICATIONS".
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Laboratory Tests: Add a "Laboratory Tests" subsection which states the following: "Three-fold
elevations of mean serum gamma GT levels have been observed among patients with liver
metastases receiving ARIMIDEX. These changes were likely related to the progression of liver
metastases in these patients, although other contributing factors could not be ruled out.
Therefore, periodic monitoring of liver function tests should be considered.

Carcinogenesis, Mutagenesis, Impairment of Fertility: See pharm/tox reviewer's comments.
Pregnancy: Change to Pregnancy Category D (see WARNINGS)

Teratogenic Effects, Nonteratogenic Effects: See pharm/tox reviewer's comments.

Nursing Mothers, Pediatric Use: See pharm/tox reviewer's comments.

ADVERSE REACTIONS

The table of adverse events on page 10 should list events in order of frequency.

Digestive: Delete this section. Incorporate statements on gamma GT, SGOT, and SGPT under a
new section labeled Hepatic

Hemic and Lymphatic System: Change to "Hematologic".

Metshelic and Nutritional: Delete statements on SGOT and SGPT, and add the following,
"Mean serum total cholesterol levels increased by 0.5 mmol/l among patients receiving;
ARIMIDEX. Increases in LDL cuclesterol have been shown to contribute to these changes.
The table of adverse events on page 12 should kist events in order of frequency.

The data presented in the second paragraph on page 12 suggest a greater number of patients on
all treatment arms ha ' weight gain than is shown in the preceding table. For example, for
anastrozole 1 mg, 34 patients (13% of 25.7) would have weight gain of 5% or more vs 4 patients

listed in the table. Please clarify this apparent discrepancy.

Insert at 2 end of the second paragraph, page 12, "No pai.2nt on ARIMIDEX or megestrol
acetate discontinued treatment due to drug-reiated weight gain."

Abnormal Laboratory Test Values: Delete this section.
DOSAGE AND ADMINISTRATION

Insert the statement, "Patients treated with ARIMIDEX do not require glucocorticoid or
mineralocorticoid replacement therapy "
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Patients with Hepatic Impairment: Change the !ast sentence to: "ARIMIDEX has not been
studied in patients with severe hepatic impairmen: and these patients should be monitored with
periodic liver function tests.

W Behpis) i1-30-95

UJulie Beitz, MD Date

%(.M’ 7 )ng%@ 3 4as

Robert Ju\s{ice, MD Date

CC.

NDA # 20-541
HFD-150/ Division File
HFD-150/ ]. Beitz
HFD-150/ R. Justice
HFD-150/ L. Vaccan
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TABLE 14 List of all patients who have had a serious adverse event since the cut-off
date for the ISS

Treatment/trial Centre/Patient Serious adverse event
Controlled clinical triais
ZD1033 1 mg
Trial 0004 0005, Gamma-giutamyl transpeptidase increased
0006, Abdomen enlarged
Abdominal pain .
0012, Pathological fracture
0015, Heart failure
Trial 0005 027, Peripheral edema
0045, Dyspnea
0062, Paresthesia
ZD1033 “C mg .
Trial 0004 0001, Syncope
0008, Apnea
0012, Heart arrest
tyocardial infarct
0021, Nausea
Vomiting
0030, Mausea
Vomiting
Leukopenia
G042, Dyspnea
0044, Headache
Bone pain
Dizziness
Paresthesia
Swealing
0045/ Gastrointestinal hemorrhage
Tria! 000s 0006, Diarrhea
0021, Pelvic pain
0023, Renal hypertension
0028, Cerebral infarct
Thrombophlebitis
0051, Shock
0037 Asthenia
Neoplasm
Convuision
0136, Fever

* Patient also reported & szrious adverse avent before the cut-off date for the ISS

Dyspnes was also the serious adverse event reported by this patient before the cut-off date
for the 1S5

* Elective surgery (continued)
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TABLE 14 List of all patients who have had a serious adverse event since the cut-off

date for the ISS (continued)
Treatment/trial Centre/Patient Serious adverse event
Megastroi acetate
Triat 0004 0012 Dvspnea
0015 Cerabral infarct
0031 Depression
0070 Back pain -
Cerebral ischemia
Dementia
Trial 0005 0004 Heat failure
Lung ecema
0026 Pneumonia
0125 Back pain
Dyspnea v
Clinical pharmacology trials
ZD1033 10 mg
Trial 0022 0002, Pathological fracture
0002 Syncope
0002 Reaction unevaluable*
0003 Fever

* Patient also reponted a serious adverse event tefore the cut-off date for the I8SS

# Dyspnea was also the serious adverse svent reported by this patient betfore the cut-off date
tor the IS5

+ Elective surgery

6.2 Serlous adverse events In the controlled clinical trials in women with
breast cancer

Appendix F: Serious adverse events in controfled clinical trials, T52.1;
Serious adverse events by body system, T53

Table 15 shows the number of patients in each treatment group in the controlied clinical trials
who had a serious adverse event during or within 2 weeks after stoppirg treatment. Table 16
summarizes all serious adverse events in the controlled clinical trials by body system and
COSTART preferred term.
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TABLE 22 Adverse events leading to withdrawal from treatment with anastrozole
(2D1033) in the entire clinical program

Body system/ At cut-off At cut-off Ditterence
adverse event* tor ISS for 4aMSU

(n=737) (n=749)

n (%) n (%)
Total number of subjents withdrawn 19 (2.6) 20 (2.7) 1

because of an adverse event
Body as a whole -

Aggravation reaction 1 (0.1) 1 (0.1) it
Asthenia 1 oY 0 (1)) ¥
Face edema 1 (0.1) 1 (0.1} o]
Fever 1 (0.1) 1 {0.1) 0
Headache 2 (©.3) 2 (0.3) 0
Cardicvascular system

Arterial anomaly 1 {0.1) 1 (0.1) 0 Y
Hypertension 1 {0.1) 1 (0.1) 0
Myocardial ischemia 1 (0.1) 1 {0.1) 0
Pulmgnary embolus 1 o.M 1 (0.1) 0
Digestive system

Anorexia 1 {C.1) 1 (0.1) 0
Cholestatic jaundice 1 {0.1) 1 (0.1} 0
Gamma glutamyl transpeptidase 0 {0 ¥ (0.1) 1
increased

vomiting 2 {0.3) 2 ©.3) 0
Hemic and lymphatic system

Parncytopenia 1 0.1 1 (0.1) 0
Thrombocytopenia 1 (0.1) 1 {0.1) 0
Metabolic and nutritionat disorders

Hypercalcemia 2 (0.3) 2 (0.3) V]
Peripheral edema 1 (0.1) 1 {0.1) 0
Narvous system

Dizziness 1 0.%) 1 (0.1) 0
Insomnia 1 0.1) 1 {0.1) 0
Neuropathy 1 (0.1) 1 (0.1) 0
Paresthesia 1 0.1) 1 {0.1) 0
Somnolence 1 {0.1) 0 (0) -1#
Respiratory system

Apnea 1 {0 1 (0.) 0 o
Dyspnea 2 {0.3) 2 (0.3) 0
Larynx edema 1 (0.1) 1 {0.1) 0

A subject may be withdrawn because of more than one adverse event
d Events raported &s leading to withdrawal in the 1SS, which have since been amended by the
investigator (refer to text in Section 7.1) (continued)
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EXCLUSIVITY SUMMARY for NDA # Lo-J41 SUPPL #

Trade Name A@wanfpg Generic Name LAdstl -20/¢
Applicant Name _Jenecq, _FPharma.cealticals HFD-_/5 0
Approval Date 27 December /995

PART T IS AN EXCLUSIVITY DETERMINATION NEEDED?

1.

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

a) Is it an original NDA?
yEs / v/ NO /__/

b} 1Is it an eftfectiveness supplement?
YES /__ / NO /_ v« /
If yes, what type? (SEl, SE2, etc.)

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

YES / v/ NO /___/

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

If it 1s a supplement requiring the review of clinical
data but it is not an effectiveness supplement, describe
the change or claim that is supported by the c¢linical
data:

Form OGD-011347 Revised 8/7,/9%, edited B/B/9%

cc

Criginal NDA Division File HFD-8% Mary Ann Holovac



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

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

{j §rs (r’ez‘(ena tbached )

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

2. Has a product with rhe same active ingredient (sj, dosage form,
strength, route (f administration, and dosing schedule
previously been approved by FDA for the same uge?

YES /__/ NO /)

If yes, NDA # Drug Name

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

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

YES /___/ NO /__ /

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

Page 2




PART II FIVE-YEAR EICLUSIVITY FOR NEW CHEMICAL EMNTITIES
(Answer either #1 or #2, as appropriate)

1. Single active ingredient product.

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

YES /__/ No /4

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

NDA #

NDA #

NDa #

2. Combiinaticn product.

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

YES / [/ NO /___/

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

NDA # __

NDA #

NDA # _

IF THE ANSWER TO QUESTION 1 OR 2 UNDER PART II IS "NO," GO DIRECTLY
TO THE SIGNATURE BLOCKS ON PAGE B. IF "YES," GO TO PART III.

Page 3



PART III THREE-YEAR EXCLUSIVITY FOR NDA‘S END SUPPLEMENTS

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

1.

IF

Does the application contain reports of clinical

investigations? {The Agency interprets "clinical
investigations" to mean investigations conducted on humans
other than biocavailability studies.) If the application

contains clinical investigations only by virtue of a right of
reference to clinical investigations in another application,
answer "“yes," then skip tc question 3{a}. If the answer to
3{a) 1is "yes" for any investigation referred to in another
application, do not complete remainder of summary .Jor that
investigation.

YES / -/ NO /___/

"NO," GO DIRECTLY TO THE SXGNATURE BLOCKS ON PAGE 8.

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

For the purposes of this section, studies comparing two
products with the same ingredient (s} are considered to be
bicavailability studies.

{(a) In light of previously approved applications, 1is a
clinical investigation t(either conducted by the applicant
or avallable fyom some other source, including the
published literature! necessary to support approval of
the application or supplement?

YES / ¥/ NO / /

Fage 4



(b}

{c)

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

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

YES /___/ NO /_7 /
(1) If the answer to 2(b) is "yes," do you personally
know of any reason to disagree with the applicant's

conclusion? If not applicable, answer NO.

YES / __/ NO /

If yes, explain:

(2) 1If the answer to 2(b} is "no," are you aware of
published studies not conducted or sponsor:zd by the
applicant or other publicly available data that
could independently demonstrate the safety and
effectiveness of this drug product?

YES /__/ NO / v/

If yes, explain:

If the answers to (b) (1) and (b)(2) were both "no,"
identify the clinical investigations submitted in the
application that are essential to the approval:

Investigation #1, Study # _ /¢33 "4 [ toc 4

- \ r~
Investigation #2, Study # _/¢£ 33 /4 /’C’OO-J

Investigation #3, Study #

Page 5



In addition to being essential, investigations must be “pew"
to support exclusivity. The agency interprets "new cliniecal
investigation" to mean an investigation that 1) has not been
relied on by the agency to demonstrate the effectiveness of 3
previously approved drug for any indication and 2) does not
duplicate the results of another investigation that was relied
on by the agency to demonstrate the effectiveness of a

- previously approved drug product, i.e., does not redemonstrate

something the agency considers to have been demonstrated in an
already approved application.

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

Investigation #1 /033“_/000’, YES /[ NO / VY /
Investigation #2 ;¢ 353 Joges YES / NG [ V[
Investigation #3 YES / [/ NG /__/
If you have answered ‘“yes" for one or more

investigations, identify each such investigation and the
NDA in which each was relied upon:

NDA # Study #
NDA # Study #
NDA # ___ Study #
b} For each investigation identified as "essential to the
approval," does the investigation duplicate the results

of another investigation that was relied on by the agency
to support the effectiveness of a previously approved
drug product?

Investigation #1 /033/¢/pocy  YES /__ [/ NG /v /
Investigation #2 /ed%/(foacs  YES /7 NG / v/
Investigation #3 YES / _ / NO /_ /
1t you have answered "yeg" for one or more

investigations, 1dentify the NDA in which a similar
investigation was relied on:

NDA # Study #
NDA # Study #
NDA # Study #

Page 6



c) If the answers to 3(a) and 3(b) are no, identify each
"new" investigation in the application or supplement that
is essential to the approval (i.e., the investigations
listed in #2(c), less any that are not "new"):

Investigation #_', Study # _ [833 /i Jfépey

e

B . —
Investigation #_2, Study 4 _ /9334 fopp>

Investigation # Study #

Pa——

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

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

Investigation #1 !

IND # YES / l// ¢ NO / / Explain:

Investigation #2

IND # YES / VvV / NO /__ _/ Explain:

(b} For each investigation not carried out under an IND or
for which the .pplicant was not identified as the
sponsor, did the applicant certify that it or the
applicant’'s predecessor in interest provided substantial
support for the study?

Investigation #1

YES / / Explain _ NO /_ / Explain

Page 7



(c)

Investigation #2

YES / / Explain _ NO / / Explain

!
|
1
!
!
1
!
|

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

interest.)
YES /  / NO / ‘//
If yes, explain: _
. Y/ —
7&«.% Q )/ul(‘_éﬁ_t& IL~/8 - &
Signature Date
Title: _ “ogecd Sorans,pon
d 7
'/7 _f',l Q\ -{
, e
pogad | Wt (o203
Signature of \Djvision Director Date

°C: OQOriginal NDA

Divisaion File HFD-85 Mary Ann Holovac
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1800 Concord Pike
ZENECA
Witmington, DE 19850-5437

Pharmaceuticals

A Business Unit of Zeneca Inc.

BENT VIA RAPIFAX AND
AIRBORNE EXPRESS

Dr. Robert L. Juatice DEC l 5 l”.a -

Acting Division Director

Division of {nceology Drug Producte
Center for Drug Bvaluaticnn and Research
Food and Drug Administration

HFD Neo. 150

5600 Fishers Lane

Rockville, MD 20857

Czar Dr. Justice:

Re: ARIMIDEX® (ZD1033)
NDR 20-541

Inem 13 Amendment to Lxclueivity Claim

Pursuant to 21 CFR 314.50(1) and 314.108(Db) (2), Zeneca would like to
amend the exclusivity claim contained in Item 13 Section & to be as follows::

“Applicant claims an exclusivity perind of 5§ years from the date of
approval of this application pursuant to 21 CFR 314.108(b)(2). Tc the
best of Applicant's knowleuge or belief, a drug has not previously been
approved under secticn 505(b) of the Federal Food, Drug, and Cosmetic Act
containing anastrozole, the active moiety of the drug for which Applicant
18 sseking approval."

Pleage do nct hesitate to contact me if you have any guest.ions or require
additional information.

Sincerely,

E. Jane valas, Ph.D.

Regulatory Consultant, Drug Registration
Drug Regulatory Affairs Department

(302) B886-2122

(302) B86-2822 (fax)

EJV/car/3e36/31

Deak Copy: Ms. lLeslie A. Vaccari, HFD Nc. 150, Room No. 2092



ITEM 13: PATENT INFORMATION

For further information regarding this section, please contact:

Frances M. Kelleher, Ph.D.
Manager, Drug Registration
(302) 8B6 8457

Zeneca Pharmacseuiicais

A Business Unit of Zeneca Inc.
800 Loncord Pike

PO Box 15437

Wilmington, DE 19850-5437



Zeneca Pharmaceuticals
A Businegs Unit of Zeneca Inc.
1800 Concoxrd Pike
Wilmington, DE 19850-4237

ARIMIDEX?® (anastrozole)

ITEM 13: PATENT INFORMATION GN ANY PATENT WHICH CLAIMS THE DRUG

Pursuant to Section 505 of the Federal Food, Drug and Cosmetic Act (FFDCA), as
amended by the Drug Price Competition and Patent Term Reptoration Act of 1984,
the attached information is made of record.

The owner of the listed patent is Zeneca Limited, Macclesfield, Cheshire,
England.

The US representative desicnated tc receive notice pursuant to this section
is:

The holder of the application for the drug which is claimed by the patent is:

Zenecs Limited
Macclesfield, Cheshire, England

US Agent:
Zeneca Pharmaceuticals
A Business Unit of Zeneca Inc.
1800 Concord Pike
Wilmington, DE 19850-4237



Zeneca Pha:maceuticals
A Business Un.t of Zeneca Inc.
1800 Concord Pike
Wilmington, DE 19850-4237

ARIMIDEX® (anastrozole)

ITEM 13: PATENT INFORMATION ON ANY PATENT WHICH CLAIMS THE DRUG

1. Active Ingredient(s):

2,2'[5-({1H-1,2,4-triazol-1-ylmethyl}-1,3-phenylenelbis(2-methylpropio-
nonitrile)

2. Strengthis):
1mg

3. Trade Name:
ARIMIDEX® (anastrozole)

4. Dosage Form, Route of Administration:
Tablet, Oral

S. Applicant Firm Name/Holder of the Approved Application:
Zeneca Limited
Macclesfield, Cheshire, England
US Agent:
Zeneca Pharmaceuticals
A Businese Unit of Zeneca Inc.
1800 Concord Pike
Wilmington, DE 19850-4237

€. NDA Number:
20-541

7. Approval Date:

N/A



8. Exclusivity (Time Perilod Requested):

S years

9. The required information pursuant to 314.53{c) for the patent identified
above is:

(3}

(ii)

(1ii)

{iv)

4,935,437 has, because of the recent enactment of the Uruguay Round
Agreements Act, Pub. L. 103-465, Section 532, sigred into law on
December B, 19594, an expiraticn date of June 1¢, 2G0S8.

4,535,437 contains drug, drug productc and metlhiod of use claims.

The patent owner of 4,935,437 is Zenaca Limited, Macclesfield,
Cheshire England.

The authorized agent of the patent owner in the United States
authorized to receive notice of patent certification under section

505(b) (3) and (j)(2) (b) of the Act and sections 314.52 and 314.95
is:

The undersigned declares that Patent Ho. 4,935,437 covers the formulation,
composition, and/or method of use of ARIMIDEX® (anastrozole). This product is
the subject of this application for which approval .s being sought.

/

At /
J{MJL (L /fl‘

william J. Kennedy, PhD
Vice President
Drug Regulatory Affairs




ODRUG STUDIES IN PLDIATRIU PATIENIS
(To be completed for all NME's recommendeu for approval)

NOA ¢ 24-541 Trace (generic) names 4r.m den. (amtstrom/:)&nd Tabilets

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

1. A proposeu claim in the draft labeling 1s ulrecteu towara a specitic
pediatric illness. Tne application contains adequate and well~
controiled stucles in pediatric patients to support that claim. .

Z. The draft lapeling includes pediatric dosing information that 1s not
based on agequate and well-controlleu studies in cnilaren. The
application contains a request under zl CFR 210.58 or 3la.lze(c) for
walver of the requirement at 21 (FR 201.57(f) for A&WL studies 1n

children.

a. Inhe application contains oata showing that the tourse of the
disease and the effects of the drug are sufficiently similar
in agults ano chilaren to permit extrapolation of the oata
from adults to children. The waiver request should be
granteg ano a statement to that effect is inclugeo 1n the
action letter.

b. The information inclugea in the appiication goes not
aoequately support the waiver request. Tne request shoulu
not be yranteo and a statement to that erfect 1s inciugea in
the action letter. (lLomplete #3 vr #4 Delow as appropriate. )

3. Peniatric stucies (e.g., dose-t1nging, pharmacokinetic, aaverse
reaction, adequate ang well-controlleg for safety and efficacy) shoulico
be cone after approval. The grug proauct has some potential for use
in children, but there is no reason to expect early vigespread
pediatric use (because, for example, alcernative drugs are avalilable
Or the congition 1s uncommon 1n chilaren).

a. The applicant has committeo to goilng such studles as will pe
required.

(1 Stuwules are ongoing.

(z) Protocols nave been submitted ana approvea.

(>7 WFrotocols have been submitted ang re unoer
Teview.

(4) 1t no protocol nas peen submitlea, on tne next
page explain tne status of giscusslons.

—_—

u.  1f tne sponsor 1s not willing to do pegratric stuulies,
attacn copies ot FUA's wrilten request that such studles De
Qune anu Or the spunsur's wliltlen response tu thatl request.

ol <. keglatric studies du not need Lo ve entouraged because Lne gruy
prouuct nas Little poLentlal 1O uSe 20y Chillaren.

v
Lndicaton Sy of wdyancec! breast cancer .o PP e s pniea !
Wrmers e have fuled Famea, £, C'/;c.,n’ﬁ/



Page ¢ - Lrug dtudles 1n Fealalrlic Patients

5. 1f none ol the above apply, €xpidilfi.

Explain, as necessary, tne foregoing items:
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DIVISION OF ONCOLOGY DRUG PRODUCTS
REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA

NDA: 20-541

Date of Submission: 3/28/95

Information to be conveyed to the sponsor: Yes(X) No ()
Reviewer: Margaret E. Brower, Ph.D.

Sponsor: Zeneca Pharmaceuticals
Wilmington, DE

Drug Name: Arimidex
Response to comments of 12/6/95 re labelling for Pharmacolegy/Toxicology

Labelling change acceptable with following changes:

page 16, paragraph |

1. Delete “either” (There was no evidence of teratogenicity either in rats. . . )

There was no evidence of teratogenicity in rats administered. . . found in healthy post-
menopausal humans at the recommended dose).

2. Change as indicated:

In rabbits, ARIMIDEX caused pregnancy faiiure at doses equal to or greater than 1.0mg/kg/day
(about 16 times the recommended human dose on a mg/m? basis); there was no cvidence of
teratogeniciiv in rabbits administered 0.2mg/kg/day (about 3 times the recomraended human

dose on a mg/m? basis). ; K
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Margaret E.Brower, Ph.D.
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Division of Oncology and Pulmonary Drug Products 0CT 26 1965

REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA
Original NDA Review

NDA: 20-541

Date of Submission: NDA Dated: 3/28/95
Received by CDER: 3/29/95

Information to be conveyed to the sponsos:  Yes( X) No( )
Reviewers: Paul A. Andrews, Ph.D. and Margaret E. Brower, Ph.D.
Date Review Completed: 10/26/95

Spousor: Zeneca Pharmaceuticals
Wilmington, DE 19897

Drug Name: Primary: Arimider.
Secondary: anastrozole, ZD1033

Chemical Name: 2.2°-[5-(LH-1,2,4-mriazol-1-vimethyl)-1.3-phenylene]bis(2-methylpropiononitrile)

Structure: /: N

N‘N/)

Molecular weight and formula: 293 .4, C7H,oN;
Related INDs, NDAs: IND CH, CH,
CH; CH,
Pharmacologic Class: Aromatase inhibitor CN CN
Indication: advanced breast cancer in rost-menopausal women who have progressed following
tamoxifen therapy
Clinical Formulation: Format Ingredient . ~~  Amount
tablet Arimidex 1.0 mg
. ~lactose
» povidone

~sodium starch glvcolate

~ magnesium stearate

+ hydroxypropyimethylcellulose
+ polyvethylene giycol 300
~Titanium dioxide

Route of administration and dosage form:  oral ablet

Proposed Dosage:  one | mg tablet daily (~C.74 mg/m*/day using 50 kg and 37 kg/m* for conversion)

filename N:\n20541120541 _pt.000



NDA¥ 20-541 - Page2

OVERALL SUMMARY AND EVALUATION

Arimidex is a potent (IC4,=15 nM) and specific inhibitor of aromatase with few other
pharmacological effects at therapeutic concentrations. The majority of its inhibitory activity can be
attributed to the parent drug and not to its metabolites. The ability to inhibit estrogen synthesis and
deplete estrogens in piasma should thus confer antitumor activity in estrogen-dependent malignancies.
No evidence of antitumor activity in animal models was provided due to a lack of relevant modeis to test
the effect of estrogen svnthesis inhibition.

Arimidex is rapidly and completely absorbed after oral administration to animals. The kinetics
of tissue concentrations generally parailel plasma concentrations of Arimidex. The majority of the
administered dose in rats, dogs, and rabbits 15 excreted in the urtne. The remainder is excreted in the
feces via the bile. Arimidex is apparently subjected to entero-hepatic circulation and this causes
secondary peaks in the plasma concentration versus time curve after single doses. Gender dependent
pharmacokinetics are observed in both rats and dogs. but the differences are dose and time dependent.
After multiple doses, alterations are observed in the pharmacokinetics due to induction of metabolism at
230 mg/m?/day in rats and =60 mg/m?/day in dogs, and to saturation of elimination. Systemic exposure
is thus not a simple linear function of dose. Arimidex inhibits P450 2B and 3A isozymes. The
induction of metabolism is a likely explanation for the increased liver mass seen in the toxicology
studies. In dogs. this was associated with hepatocyte degeneration/ necrosis, neutrophil infiltration, and
increases in serum ALT, AP, and cholesterol. In rats, the eniarged livers were associated with
hepatocyte hypertrophy and vacuolation, increased cholesterol. but decreased serum AP, ALT, and AST.

Toxicologic effects of Arimidex do not occur until doses that are well above the proposed dose
in humans which is ~0.74 mg/m*/day. Mice readiiy tolerated single doses of Arimidex given at 750
mg/m? orally or 150 mg/m* i.p. Single oral or 1.p. doses of 300 mg/m* Arimidex were minimally toxic
to rats, but doses of 1500 mg/m* were lethal by both these routes in rats. In rats given multiple daily
doses. the majority of the toxicologic effects were seen only in the 300 mg/m*/day group. This dose gave
an AUC of 140-170 pgshr/ml and a C,,,, of ~15 pg/ml. In dogs, gender-based differences in the
pharmacokinetics caused parallel differences in the severity of the toxicity. The AUC exposures at 160
mg/m3/day in dogs were 276 pgehr/ml and 150 ugshr/ml in o's and 9s respectively; the C,,5 were 15
pg/mi and 10 pug/ml respectively. Toxicities were thus seen at a similar C,,,, and AUC in both species.
The higher Arimidex exposure of o dogs was seen as more severe hematologic changes, R-wave
amplitude changes. kidneyv weight increases, and spleen weights increases compared to the 2s. Most of
the toxicities observed could be attributed to disturbances in steroid hormone biochemistry from
aromatase inhibition and to the induction of detoxificatior. ...zvmes. Arimidex decreased body weight in
& rats and dogs, but increased body weight in ¢ rats only. This was consistent with the increased food
consumption that was only seen in ¢ rats. Due to the expected effect on estrogen synthesis, estrous was
blocked in rats at 300 mg/m*/day and in dogs at 60 mg/m?/day which suggests that dogs are more
sensitive to the pharmacodynamic effects of Arimidex. Artmidex caused minor decreases in RBC, Ht,
and Hb; and increases in platelets in both species most likely due to the significant presence of aromatase
tn bone marrow cells and a role for estrogen in normal hematopoiesis. The end-organ toxicities were
directed mainly to the liver and reproductive organs and were reversibie when Arimidex was withdrawn.
Ovaries were enlarged and had increased corpora lutea, cysts, and stroma. Rats had endometrial fibrosis
and less comified vaginal epithelium; dogs had uteri with hyperplasia and mucus cysts. Dogs also had
reversible mammary gland hyperplasia. These uterine and mammary gland effects can be attributed to
the chronic high progesterone levels induced by Arimidex. The dogs had increased testes weights,
reversible Leydig cell hyperplasia, and testosterone levels which were elevated 10-fold at 220
mg/m?/day. It can be speculated that these effects can be explained by a lack of estradiol synthesis due
to aromatase inhibition. a resuiting unabated secretion of luteinizing hormone due to loss of feedback
irhibition from estradiol. stimulaiion of Levdig cell testosterone production by LH and a concomitant
hvperplasia. A non-reversible finding was adrenal cortical vacuolation in 300 mg/m*/day ¢ rats that was
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NDA# 20-341 - Page3

similar to control &'s; this can thus be considered a result of masculinization. Other microscopic findings
ware reversible hypertrophic thyroid epithelium in# rats {masculimization). persistent chronic
progressive glomeruio-nephropathy n rats. persistent pituitary gonadotroph hyperplasia in dogs. and
reversible thymic involution 1n dogs. The persistent chronic progressive glomerulo-nephropathy is a
common disease in rats exacerbated by high protein in the diet and thus may have resulted indirectly
from the Arimidex-induced increase in food consumption. Further study would be needed. however. 10
rule out a direct effect of Arimidex in promoting this disease. There were thus no serious irreversible
toxicities associated with long-term dailv Arimidex administration. Comparisons of the C,, ... C,, .,
and AUC ., .. show that the values in post-menopausal females at the proposed dosage of 1 mg/day are
250, 80-130. and 202 times lovser, respectively. than those associated with toxicities in female dogs
(following table). In comparison to the values in female rats at doses causing toxicity, the C,, o, and
AUC .44 ), vaiues in post-menopausal temales at the proposed dosage of | mg/day are 437 times and 237
times lower, respectively (following tabic).

Comparative Exposures to Arimidex
Study Dose C, (ng/ml)? AUCyq,
' Ny . (ugehr/ml)
mg/kg/day Img./m-:day max min t,, (hr)
rat o ~TIPRI1992] 50 3 T3700 T3, LOG 00ore 125
rat ¢ 30 300 16600 11, 288. LOQ [176 23
dog o TPD/652 | 8 160 15700 8050° 276 22.3
dog ¢ 8 160 10400 3300°¢ 150 13.7
human-single 019 0.014 0.74 18.6 - 0.548 15-33
all 0.143 7.4 150-223 - .
human- 002, 3. 991 0.014 0.74 (389 250408 ) [(0.74M -
multiple
004 0.¢014 0.74 - 40 - -
004 0.143 7.4 - 379 - -

* at week 26 1n animals and at 7-14 days in humans

® mean of day 78, 106. 134, 162, and 182 C_,, values

“ mean of 106, 134, 162, and 182 day C,,, values

1 healthy post-menopausal volunteers

“ 14 of 114 ng/ml at dav 7 in post-menopausal volunteers receiving 3 mg/day (Studv# 0002)

" in post-menopausal volunieers receivine 1 mg/day (Studyv# 0009)

& mean of 1/5 and 1710 of 196 and 414 ng/mi at day 14 in post-menopausal volunteers recetving
5 and 10 mg/day (Studyv+# 0003)

15 of 2.22 pgshryml at day 7 in post-menopausal volunteers receiving 3 mg/day (Studv# 0002)
"advanced breast cancer patients

In vitro studies with keratinocytes. contact sensitization studies in Guinea pigs. and dermal and
ocular tolerance studies in rabbits indicated that Anmidex has low imitancy potential. Likewise, passive
cutaneous anaphylaxis studies and active systemic anaphyiaxis studies indicated that Arimidex has a
very low potential for inducing anaphylactic responses.

Arimidex and/or 1ts metabolites crossed the placenta and was detected in fetal rats and rabbits.
Although vanable resuits were seen berween rat studies, Arnimidex at doses of :0.6 mg/m?/day decreased
the number of implantations and live fetuses, increased numbers of resorptions and post-implantation
loss. and increased placental weights. Increased pre-implaniation loss was observed at doses of 23

lilename N 'n2034 120541 _prv0o
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mg/m?*/day and delayed fetal development was observed at 6 mg/m*/day in rats. Rabbits were generally
less sensitive 1o the effects of Arimidex compared to rats when the dose was normalized to surface area.
Arimidex consistently caused depressed pregnancy rates (2 | mg/m/dav), increased pre-implantation loss
(0.2 mg/m*/day), and depressed numbers of implantations and live fetuses (22 mg/m*/day) in rabbits,
Arimidex did not cause fetal abnormalities :n either specivs. The reproductive effects observed with
Arimidex treatment are thus consistent with its pharmacological mechanism of action. It is noted that
concerns about reproductive toxicity are not applicable to the indicated post-menopausal patient
population.

Arimidex was not mutagenic in bactenal strains or Chinese hamster ovary cells, and was noi
clastogenic in human lymphocytes or in the rat micronucleus test.

In summary, Arimidex is a specific inhibitor of aromatase. At the planned doses, it i5 expected
to have a low potential for systemic, local, and genetic toxicities. Arimidex is embryo-toxic and feto-
toxic at maternally toxic doses.

RECOMMENDATIONS Approval
Discussed for Medical Officer: nothing

LABELLING ISSUES:

Labelling does not completely conform to the format specified under CFR2 1 .Part201.Subpart B
dated April 1, 1994. The proposed labelling generally reflects the preciinical data with the exception of
the following:

I. Add the foilowing text to the Pharmacokinetics and Metabolism section on page 2.

Marked gender differences in the pharmacokinetics of ARIMIDEX wer.: seen in rats and dogs.
The differences were dependent upon the species, dose level, and duration of drug
administration. Induction of P450 metabolism was apparent at 3> mg/kg/day in rats and 3
mg/kg/day in dogs (40 and 80 times, respectively, the recommended human dose on a mg/m?
basis). It is unknown whether gender differences will aiso be noted in humans after chronic
administration.

tJ

Paragraph 2 (preclinical data) on page 4 which begins. .Anastrozole was well tolerated in ail
animal species tested.... should be delered. The following revised statement shouid be added to
the OVERDOSAGE section on page 12, this should replace the final sentence in paragraph 3 of
page 12,

In rats, lethality was observed after single oral doses that were greater than 100 mg/kg (about
800 times the recommended human dose on a mg/nﬁ basis) and was associated with severe
irritation to the stomach (necrosis, gastritis, ulceration, and hemorrhage).

3. Delete paragraph 3 on page J.

4. Delere statement page 5. paragraph 2. Revise as follows:
ARIMIDEX does not possess direct progesiogenic, androgenic, or estrogenic activity in animals,
but does perturb the circulating levels of progesterone, androgens, and estrogens.

5. CONTRAINDICATIONS .. Delete current paragraph page 7.

tilename N \n2054120541 _pt.000
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6. WARNINGS (Currently missing from labelling)

ARIMIDEX can cause fetal harm when administered to a pregnant woman. ARIMIDEX has
been found to cross the piacenta following oral administration of 0.1 mg/kg in rats and rabbits
(about ¥ and 1.5 times the recommended human dose, respectively. cn a mg/m- basis). Studies
in both rats and rabbits at doses equal 1o or grzater than 0.1 and 0.02 mg/kg/day, respectively
(about % and ¥4, respectively, the recommended human dose on a mg/m3 basis), administered
during the period of organogenesis. have confirmed that ARIMIDEX will increase pregnancy
loss and is embryotoxic (characterized by increased pre- and/or post-implantation loss, increased
resorption, and decreased numbers of live fetuses); effects were dose related in rats. Placental
weights were significantly increased in rats at doses equal to or greater than 0.1 mg/kg/day.

Evidence of fetotoxicity including delaved fetal development (i.e. incomplete ossification and
depressed fetal body weights) was observed in rats administered doses of I mg/kg/day (which
produced plasma ARIMIDEX Css_,, and AUC, 1,4, that were 19 times and 9 times higher than
the respective values found in healthy post-menopausal humans at the recommended dose).
There was no evidence of teratogenicity either in rats administered doses up to 1.0 mgf‘Mday
(which produced plasma ARIMIDEX Css,, and AUC. 4, that were 19 times and 9 times
higher than the respective values found in healthy post-menopausal humans at the recommended
dose), o1 in rabbits administered 5.0 mg/kg/day (about 910 times the recommended human dose
on a mg/m- basis).

There are no adequate and weil-controlled studies in pregnant women using ARIMIDEX. If
ARIMIDEX is used during pregnancy, or if the patient becomes pregnant while receiving this
drug, the patient should be apprised of the potential hazard to the fetus or potential risk for loss
of the pregnancy.

7. PRECAUTIONS.
General. Delete current paragraph page 7. Replace with:
Before starting treatment with ARIMIDEX. pregnancy must be excluded. (See
CONTRAINDICATIONS and WARNINGS)

8. Delete the following labelling categories and replace as follows:

Carcinogenesis: No studies have been conducted to assess the carcinogenic potential of
ARIMIDEX.

Mutagenesis: ARIMIDEX has not been shown to be mutagenic in in vifro tests (Ames and E.
Coli bacterial tests, CHO-K 1 gene mutation assay). or clastogenic either ir vitro (chromosome
aberrations ir human lvmphocytes) or in vivo (micronucleus test in rats).

Impairment of Fertility: Studies to investigate the etfect of ARIMIDEX on fertility have
not been conducted; however, chronic studies indicated hypertrophyv of the ovaries and the
presence of follicular cysts in rats administercd doses equal to or greater than | mg/kg/day
(which produced piasma ARIMIDEX Css_,, and AUC,,.»,,, that were 19 times and 9 times
higher than the respective values found in healthy post-menopausal humans at the recommended
dose). In addition, hyperplastic uteri were abserved in chronic studies of female dogs
administered doses equal to or greater than | mg/kg/day (which produced plasma ARIMIDEX
Cs5max and AUC 5, p,, that were 22 times and 16 times higher than the respective values found in
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post-menopausal humans at the recommended dose). It s not known whether these effects on
the reproductive organs of animals are associated with impaired fertility in humans.

Pregnancy: Pregnancy Category D: (See WARNINGS).
Nursing Mothers: It is not known If ARIMIDEX is excreted in human milk. Because many
drugs are excreted in human milk. caution should be exercised when ARIMIDEX is administered

to a nursing woman. (See WARNINGS and PRECAUTIONS)

Pediutric Use: The safety and efficacy of ARIMIDEX in children have not been established.

9. Teratogenic Effects: Delete paragraph on page 9 and incorporate effects in WARNINGS as
indicated. Delete title.

10. Nonteratogenic Effects: Delete paragraph on page 9 and incorporate effects in WARNINGS as
indicated. Delete title.

To be marketed product issues: none

Draft Letter, Requests for Sponsor

Please make the following changes to the labelling for ARIMIDEX.

1.

tJ

A¥ ]

W

Add the following text to the Pharmacokinetics and Metabelism section on page 2.

Marked gender differences in the pharmacokinetics of ARIMIDEX were seen in rats and dogs.
The differencus were dependent upon the species, dose level, and duration of drug
administration. Induction of P450 metabolism was apparent at 5 mg/kg/day in rats and 3
mg/kg/day in dogs (40 and 80 umes, respectively, the recommended human dose on a mg/m?
basis). Ttis unknown whether gender differences will also be noted in humans after chronic
administration.

Paragraph 2 (preclinical data) on page 4 which begins...Anastrozole was well tolerated in all
animal species testeq.... should be deleted. The following revised statement should be added ro
the OVERDOSAGE section on page 12: this should replace the final sentence in paragraph 3 of
page 12,

In rats, lethality was observed after single oral doses that were greater than 100 mg/kg (about
800 times tt * recommended human dose on a mg/m- basis) and was associated with severe
irritation to the stomach (necrosis, gastritis, ulceration, and hemorrhage).

Delete paragraph 3 on page 4.
Delete statement page 3, paragraph 2. Revise as follows:

ARIMIDEX does not possess direct progestogenic, androgenic, or estrogenic activity in animals,
but does perturb the circulating levels of progesterone, androgens. and estrogens.

CONTRAINDICATIONS .. Delete current paragraph page 7.

filename Nn2054120541_pt. 000
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6. WARNINGS (Currently missing from labelling)

APRIMIDEX can cause fetal harm when administered to a pregnant woman. ARIMIDEX has
been found 10 cross the piacenta following oral administration of ¢.1 mg/kg in rats and rabbits
(about ¥ and 1.5 times the recommended human dose, respectively, on a mg/m-” basis). Studies
in both rats and rabbits at doses equal to or greater than 0.1 and 0.02 mg/kg/day, respectively
(about % and Y. respectively, the recommended human dose on a mg/m* basis), administered
during the period of organogenesis, have confirmed that ARIMIDEX will increase pregnarncy
loss and is embryotoxic (characterizad by increased pre- and/or post-impiantation loss, increased
resorption, and decreased numbers of live fetuses). effects were dose related in rats. Placental
weights were significantly increased in rats at doses equal to or greater than 0.1 mg/kg/day.

Evidence of tetotoxicity including delaved fetal deveiopment (i.e. incomplete ossification and
depressed fetal body weights) was observed in rats administered doses of | mg/kg/day (which
produced plasma ARIMIDEX Css,, and AUC, 5, that were 19 times and 9 times higher than
the respective values found in healthy post-menopausal humans at the recommended dose).
There was no evidence of teratogenicity either i rats administered doses v.p to 1.0 mg/w#/day
(which produced plasma ARIMIDEX Css,,,, and AUC,,, . that were 19 times and 9 times
higher than the respective values found in healthy post-menopausal humans at the recommended
dose), or in rabbits admnistered 5.0 mg/kg/day (about %qtimes the recommended human dose
on a mg/m- basis).

There are no adequate and well-controlled studies in pregnant women using ARIMIDEX. If
ARIMIDEX is used during pregnancy, or if the patient becomes pregnant while receiving this
drug,. the patient should be apprised of the potential hazard to the fetus or potential risk for loss
of the pregnancy.

7. PRECAUTIONS.
General. Delete current paragraph page 7. Replace with:
Before starting treatment with ARIMIDEX, pregnancy must be excluded (See
CONTRAINDICATIONS and WARNINGS)

3. Delere the following labelling categories and replace as follows:

Carcinogenesis: No studies have been conducted to assess the carcinogenic potenttal of
ARIMIDEX

Mntagenesis: ARIMIDEX has not been shown to be mutagenic in in vitro tests (Ames and E.
Coli bacterial tests, CHO-K! gene mutation assay), or clastogenic either ¢ virro ichromosome
aberrations in human |vmphocytes) or 7 vivo (micronucleus test in rats).

Impairment of Fertility: Studies to investigate the effect of ARIMIDEX on fertility have
not been conducted: however, chroniy studics indicated hypertrophy of the ovaries and the
presence of follicular cysts in rats adiminisiered doses equal to or greater than | mg/kg/day
{which produced plasma ARIMIDEX Css,, and AUC,,,, ,, that were 19 times and 9 times
higher than the respective values found in healthy post-menopausal humans; at the recomriended
dose). In addition, hyperplastic uteri were observed in chronic studies of female degs
administered doses equal to or greater than | m/kgday (which produced plasma ARIMIDEX
C3Smax and ATJCy a4 that were 22 times and 16 times higher than the respective values found in
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NDA# 20-541 Page 8

post-menopausal humans at the recommended dose). It is not known whether these effects on
the reproductive organs of animals are associated with impaired fertility in humans.

Pregnancy: Pregnancy Category D: (See WARNINGS).

Nursing Mothers: It is not known if ARIMIDEX is excreted in human milk. Because many
drugs are excreted in human milk, caution should be exercised when ARIMIDEX is administered
to a nursing woman. {See WARNINGS and PRECAUTIONS)

Pediatric Use: The safety and efficacy of ARIMIDEX in children have not been established.

Teratogenic Effects: Delere paragraph on page 9 and incorporate effects in WARNINGS as
indicated. Delete title.

Nonteratogenic Effects: De/lere paragraph on page © and incorporate eifccic in WARNINGS as
indicated. Delete title.
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post-menopausal humans at the recommended dose). [t 1s not known whether these effects on
the reproductive organs of animals are associated with impaired tertiity . humans.

Pregnancy: Pregnancy Category D: (See WARNINGS).

Nursing Mothers: It is not known if ARIMIDEX is excreted in human milk. Because many
drugs are excreted in human milk. caution shouild be exercised when ARIMIDEX is administered
to a nursing woman. (See WARNINGS and PRECAUTIONS)

Pediatric Use: The safety and efficacy ¢f ARIMIDEX in children have not been established.

9. Teratogenic Effects: Delete paragraph on page 9 and incorporare effects in WARNINGS as
indicated. Delete title.

10. Nonteratogenic Effects: Delere paragraph on page 9 and incorporate effects in WARNINGS as
indicated. Delete title.

2R B " ,
I
' (}AA.-*? (/l . '_,LWC' uh-l.’l-\/)— ’ ll 2 /; [ "‘7-’
Paul A. Andrews, Ph.D. Date

Pharmacologist'Toxicologis®

/}w\»y\mm _ 19 ze/ja6

M'a:garet E. Brower, Ph.D. Date
Pharmacologist/Toxicologist

@ /(:}C/‘IS"
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—Review Notes

Previous Review(s), Date{s, and Reviewer(s): IND  7/8/92 M.A. Goheer

Studies Reviewed in this NDA:
L. Animal Pharmacology (Voi 1.11, p. 99-209)

1) Pharmagology relevant to the use of ICI D1033 in breast cancer:
Aromatase inhibitton in vitro p. 119-122
Aromatase inhibition in rats
Inhibition of ovuiation p. 122-125
Attenuation of the uterotrophic action of androstenedione p 125126
Arornatase inhibition in monkeys p. 127-130
Selectivivy with respect to other cytochrome P-450 enzymes
Cholesterol side-chain cleavage p. 131-135
1 I p-Hydroxylase p. 135-145
1 3-Hvdroxyiation p. i45-147
Concurrent irhibition of 11- and 18-hydroxylation: effects on sodium &nd
potassium excretion in rats p '47-150
17-Hydroxylase/17,20-Desmolase p. 151-155
Cholesterol Biosynthesis p. 155-160
2) General Pharmacclogy
Autonomic pharmacology p. [61-168
Neuromuscular funcuion p. 168-170
Central nervous system pharmacology p. {70-173
Cardiovascular function p. 174-183
Hemostasis p. 184-1185
(Gastro-intestinal fur.ction p. [85-188
i\enal function p. 189-190
Immune function p. 191-192
Inflammaiion p. 193-194
Respiratory function p. 194-197
QOestrogenic/antieswrogenic activity p. 197-198
Androgenic/antisndrogenic activity p. 199-200
Progestational zctivity p. 200-201
Local anaesthesia p. 201-202
Antincciceptive activity p. 202-203
’ 3) Pharmacology of metabolites
Major metabolite - 1,2.4-triazole p. 204-205
Minor metabolites p. 206
II. Pharmacokinetics
Rats
DMR/003 Excretion Study of *C-ICI D1033 After a Single Oral or Intravenous Dose to Rats. (Vol
[.21.p. 1-33)

DMR/004 Pharmacokinetics of *C-ICI D1033 in Male and Female Rats After Single | mg/kg Oral
or Intravenous Doses (Vol 1.21, p. 34-82)
DMR/0i3 Biliary Excretion Study in Male and Female Rats After Single Oral or Intravenous

filenarne N:\n2054 120541 _pt1.000
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DMR/018

DMR/019

DMR/025
DMR/0Z7
DMR/029

DMR/033

DMR/011

KMR/005

DMR/025
DMR/031

Dogs
DMD/012

DMD/020

DMD/007

DMD/017

DMD/030

DMD024
DMD/015

Rabbits
KMB/010
KMB/011
Miscellaneous
DIAN/Q22

-~ Page 10

Administration of *C D1033, at | mg’kg. (Vol 1.21. p. 83-109)

Exploratory Absorption. Metabolism and Elimination Following Single | mg/kg Oral or
IV Administration of an Alternate Radiolabeled Formulation of '*C ICI D1933 to Maie
and Female Rats. (Vol 1.21.p. 110-136)

Exploratory Pharmacokinetic Study in Rats Following Single | mg/kg Oral or IV
Administration of an Alternate Radiolabeled Formulation of *C ICI D1033 to Male 2id
Female Rats. (Vol 1.21. p. 137-163)

Exploratory Study in Rats to Determine Mctabolism to CO, of MPN Labeled ZD1033
After a Single | mg/kg Oral Dose. (Vol 1.21, p. 166-178)

Exploratory Study to Determine Whether *CO. is Formed Following Administration of
a Single 1 mg'kg Oral Dose of '*CN Labeled ZD1033 to Rats. (Vol 1.21,p 179-195)
Pharmacokinetics of ZD 1033 and Total Radioactivity Foilowing Single Intravenous or
Oral Administrazion of {'*CN]-ZD1033 to Rats. (Vol 1.22, p. 87-257)
Pharinacokinetics of ZD 1033 and Total Radioactivity and Routes of Excretion Study
Following Single and Multiple Oral Dose of {'*CN]-ZD1033 to Rats. (Vol 1.23,p. 1-
23

Exploratory Quantitative Tissue Distribution Following Single | mg/kg Oral
Administration of *C {1 D1033 to Male and Female Rats. (Vol 1.23, p. 232-278)
The Distribution of Radioactivity in Male and Female Albino and Male Hooded Rats as
Determined by Whole Bodyv Autoradiography Following Orzl Administration of
[MC)-ICI D1033 at | me/kg. (Vol 1.23, p. 279-309)

Quantitative Tissue Distributicn in Female Rats After Single Oral Administration of '*C
Di1933 at | mg/kg. (Vol 1.23, p. 310-361)

Quantitative Tissue Distribution in Male and Female Rats After Single and Multipie Oral
Administrations of ['*CN]-ZDI033 at | mg/kg. (Vol 1.24,p. 1-129)

Pharmacokinetics and Excretion of '*C IC1 D1033 in Male Dogs After Single Oral or
Intravenous Administration of 0.02 mg/kg. (Vol! 1.21, 221-259)

Fharmacokinetics and Excretion of *C IC} D1033 in a Male Bile Duct Cannulated Dog
After Single 1 mg/kg Administratiun of '*C Triazole or '*C Methyl-Propiononitrile
Labeled IC1 Di033. (Vol 1.21.p. 260-299)

Pharmacokinetics and Excretion of *C-1CI D1033 in Male Dogs After Singie 1 mg/kg
Oral or Intravenous Doses. (Vol 1.21, p. 300-354)

Exploratory Absorption. Metabolism, Flimination and Pharmacokinetics Foliowing
Singie | mgrkg Oral or I'V Administration of an Alternate Radiolabeled Formulation of
HC ICI D1033 to Male Dogs. (Vol 1.22, p. 1-34)

A Pharmacokinetic and Mass Balance Study of ZD1033 and Total Radioactivity in Dogs
Following Single Oral and Intravenous | mg/kg Doses of ["CN}-ZD1033. (Vol 1.22,p.
35-86)

Pharmacokinetic Studv Foliowing Single 1 mg/kg [.V. Administration of ['*C]-Triazole
to Male and Female Dogs. (Vol 1.26. p. 47-78)

Evaluation of Hepatic Cyvtochrome P450 Induction and D 1033 Pharmacokinetic
Parameters in Female Dogs Administered ARIMIDEX for 14 Days. (Vol 1.26, p. 1-46)

The Disposition of {'*CN]-ZD1033 in the Female Rabbit. {Vol 1.21, p. 196-207)
The Disposition of ['*CN]-ZD 1033 in the Female Rabbit. (Vol 1.21, p. 208-220)

The Profiling and Identification »f [**C]-ZD1033 Metabolites in Urine, Bile, and Plasma
of Rat and Dog. {Vol 1.26. p. 79-138)
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DMM/021 Protein Binding in Seiected Species Using Equilibrium Dialysis. (Vol 1.24, p. 130-146)
DMX/040 Inhibitory Effects of D1033 on Cyvtochrome P450 Activities In Vitro in Human Hepatic
Microsomes. (Vol 1.24, p. 147-193)
NDMR/009, DMR//310  Mixed Function Oxidase Evaluation Studyv in Rats After Oral Administration
(Vol 1.24, p. 194-220)
DMD/014 A Study of Pharmacokinetics, MFO Activity and Antipyrine Kinetics in the Dog After
an 8 mg/kg Dose for 14 Days. (Vol 1.25, p. 1-423)

II. Toxicology

A. Single Dose Toxicity
TLM/691 Acute Toxicity (Limit) Studv in Mice: Oral Administration. (Vol 1.11, p. 215-250)
TLR/1944 Acute Toxicity (Limit) Study in Rats: Oral Administration. (Vol 1.11, p. 284-342)

TLM/692 Acute Toxicitv {Limit) Study in Mice: Intraperitoneal Administration. {Vol 1.11 251-
283)

TLR/1945 Acute Toxicity {(Limit) Study in Rats: Intraperitoneal Administration. {Vol 1.11, p. 343-
273)

B. Multiple Dose Toxicity
TPR/1992 6-Month Oral Toxicity Study in Rats. (Vol 1.13-Vol 1.14, p. 348)
TAR/1946 One-Month Oral Toxicity Study in Rats. (Vol 1.12)

TPD/652 Six-Month Oral Toxicity Study in Dogs. (Vol 1.17-1.18;

TKD/631 Pilot Toxicity Study in Dogs. (Vol 1.14, p. 349-357)

TAD/616 One-Month Oral Toxicity Study in Dogs. (Vol 1.13)

TKD/634 Investigatory Study in Dogs: Oral Admainistration for Six Months. (Yol 1.16)

C. Special Toxicity

TKY/143 Topical Tolerance Assessment: Physiochemical Characterization. (Vol 1.19. p. 1-9)

TVN/140 Topical Tolerance Assessment: In Vitro Assessment of Cytotoxicity and Irritant
Potential. (Vol 1.19, p. 10-51)

TDM/801 Passive Cutaneous Anaphylaxis Studyv in the Mouse/Rat. (Vol 1.19, p. 52-837)

TDG/141 Contact Sensitization Study in the Guinea Pig. (Vol .19, p. 88-126)

TDG/181 Passive Cutaneous Anaphylaxis Study in the Guinea Pig. (Vol 1.19, p. 127-166)

TDG/182 Active Systemic Anaphylaxis Study in the Guinea Pig. (Vol 1.19, p. 167-201)

TIB/512 Topical Tolerance Assessment: Dermal Tolerance Study in Rabbits. (Vol 1.19, p. 202-
238)

TIB/513 Topical Tolerance Assessment: Ocular Tolerance Study in Rabbits. (Vol 1.19, p. 236
273)

IV. = Reproductive Toxicity
TRR/2234 Sighting Teratology Study in Rats - Oral Administration. (Vol 1.2, p. 77-90)
TTR/Z235 Teratology Stmudy in Rats: Oral Administration. (Vol 1.20, p. 1-76)

TRB/609 Sighting Teratology Study in Rabbits - Oral Administration. (Vol 1.20, p. 184-199)

TTB/610 Teratology Study in Rabbits: Oral Administration. (Vol 1.20, p. 90-183)

V. Genetic Toxicity

T™MV/444 Ames Test: Bacterial Mutagenicity Study Using Selected Strains of Salmonella
Typhimurium: Standard Method. (Vol 1.20, p. 200-240)

TMV/542 Bacterial Mutagenicity Study Using Selected Strains of Escherichia Coli: Standard

Method. (Vol 1.20, p. 241-275)
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TMV/455 In Vitro Mammalian Cell Gene Mutation Assay in Chinese Hamster Ovary Cells. (Vol
1,20, p. 276-326)

TYX/43 In Vitro Cytogenetic Study Using Cultured Human Lymphocytes. (Vol 1.20, p. 327-
363)

TQR/1993 Micronucleus Test in the Rat - Oral Adminmistration. (Vol 1.20, p. 366-404)

Studizs Not Reviewed in this NDA:

TKY/142 Analysis and Stability of IC1 D1033 in Liquid Dosing Media. (Vol 1.26, p. 139-170)

DBQ/00! Determination in Dog and Rat Plasma by Capillary Gas Chromatography with Electron
Capture Detection: Validation of Method 32P-01. (Vol 1.26, p. 171-214)

DBQ/0001 Determination in Dog and Rat Plasma by Capillary Gas Chromatography with: Electron

Capture Detection: Validation of Method 3201RI. (Vol 1.26, p. 215-370)

KML /004 The Synthesis of 2,2'-[5-(1H-[3,5-C2]-1,2.4-triazol-I-yImethyl)- 13- phenylene ]bis(2-
methylpropiononitrile). (Vol 1.26, p. 371-389)

KML/006 The Synthesis of 2.2 "-[5-(1 H-1.2.4-triazol- 1 -yIimethyl)-1,3-phenylene]bis(2-['*C]-
methyl[3-'“C]propiononitrile). (Vol 1.26, p. 390-409)

KML/007 The Synthesis of 2.2'-[5-(1LH-1.2 4-triazol-1-vimethyl)-1,3-phenylenel-bis(2-methyl
{1-1*C] propiononitrile). (Vol 1.26, p. $10-436)

Studies Previously Reviewed: all studies previously reviewed in the original [IND submission have
been summarized or re-reviewed herein and are thus listed above

Note that portions of this review were excerpted directly from the sponsor’s submaission.

I Pharmacology
Pharmacology relevant to the use of ICI D1033 in breast cancer:

Aromatase inhibition in vitro. Accurately reviewed by M.A. Goheer, Arimidex is a potent inhibitor of
placental mircosomal aromatase with an JCsg 0f 4.3 ng/ml.

Aromatase inhibitior in rats. Accuratelv reviewed by M.A. Goheer. Arimidex was 200 times more
potent than aminoglutethimide and comparable to CGS 16949A at inhibiting ovulation presumably to
due to inhibition of aromatase which prevents the surge in estradiol which triggers LH secretion.
Arimidex at 0.1 mg/kg compi=tely blocked the increase in uterine weight caused by androstenedione

administration {(converted to estrogen by aromatase). Effect of Arimidex on Plasma Estrogen

30 7
Aromatase inhibition in monkeys. As for male and post- '

menopausal female humans, male monkeys peripherally
aromatize androgens (primarily in adipose tissue), Six &
monkeys were treated sequentially with increasing doses of
Arimidex for 7 days and the effect vn plasma estradiol levels
determined. The results (adjacent figure) show that the maximal
inhibition of peripheral aromatase occurred at ~0.1 mg/kg. The
effect was superimposable with the effect of CGS 16949A.

=~
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"
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Arnmidex Dose (mg/kg/day)
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Selectivity with respect to other cytochrome P-450 enzymes. Reviewed bv M.A. Goheer. Additional
background is added here to assist interpretation.

Cholesterol side-chain cleavage (CSCC} is the rate limiting step 1n the biosvnthesis of adr=nal and
gonadal steroid hormones. Inhibition leads to a fall in glucocorticoid concentrations which causes a rise
in ACTH concentrations which leads to up regulation of CSCC which leads to adrenal hypertrophy,
vacuolation of cortical cells, and choiesterol storage. The ability of Arimidex to inhibit CSCC in
addition to aromatase was tested in male rats which do not have the complicating factor of the effect of
Arimidex on estradiol levels which causes adrenal atrophy. Aminoglutethimide caused a 22-37% 1 in
adrenal weights. but 10 mg/kg Arimidex daily x 7 caused an [8% 1. Up to 5 mg/kg daily x 14 caused a
non-significant decline in adrenal weight in both & and ? rats. In conclusion, this in vivo model showed
that unlike aminoglutethimide (with a 5-10 fold difference in potency between aromatase and CSCC),
Arimidex had no apparent CSCC inhibitory activity up to 10 mg/kg/day x 7.

118-Hydroxylase generates cortisol and cortisone from respective precursors. The ability of Arimidex,
CGS 169494, and metapyrone to inhibit the conversion of 11-deoxycortisol to cortisol by adrenal
mitochondrial preparations was assessed. The ratios of the IC., to the [Cs, for human placental
aromatase were:

Guinea pig cow dog
Arimidex 280 800 8800
CGS 16949A 28 17 11

Arimidex was thus a much more selective inhibitor than CGS 169494,

In addition, escalating doses up 10 3 mg/kg bid x 7 of Arimidex did not cause accumulation of
1 l-.deoxyconicosterone in monkeys, unlike CGS 16949A.
18-Hvdroxvlation is the final step in the generation of aldosterone from corticosterone. While single
doses of CGS 16949A caused 40-75% reductions in o rat plasma aldosterone levels, up to 20 mg/kg
Arimidex was withour effect.
Concurrent inhibition of 11- and 18-hvdroxvlation in rats (but not humans or dogs) causes increased
secretion of 1 1-deoxycorticosterone which causes reduced urinary sodium excretion. Arimidex (10
mg/kg) had no effect on urinary Na™ or K™ whereas CGS 16949A did.
17-Hydroxvlase/17.20-Desmolase generates androsterone and testosterone from appropriate precursors.
Arimidex (1 mg/kg/day x 7) had no effect on plasma testosterone or sex organ weights in o rats.
However, 10 mg/kg/day Arimidex x 21 in dogs caused 3.7 and 8.8 fold 1 in plasma testosterone on days
7 and 21 respectively. Likewise. Arimidex caused a dose-dependent 1 in plasma testosterone in monkeys
(2.3-fold at | mg/kg bid x 7). These results were interpreted by the Sponsor to indicate that Arimidex
does not inhibit adrenal or ovarian androgen synthesis at doses that maximally inhibit aromatase.

The final step in Cholestero} Biosvnthesis is catalyzed by a P450 that is similar the those involved in the
synthesis of steroid hormones. An earlier aromatase inhibitor developed by [CI significantly inhibited
this step. Arimidex. however. did not alter the lanosterol/cholesterol ratio in rat or dog liver
preparations. In addition, rats given a single dose of 10 mg/kg and dogs given 10 mg/kg/day x 21 of
Arimidex had no alterations in plasma cholesterol. Note that in the | month study 12 dogs. cholesterol
was lowered on day 12 with partial recovery by day Z8.

Generel Pharmacology Reviewed by M. A. Goheer and summarized here.
Autonomic pharmacology: Arimidex had no effect on muscarinic receptors: H, or H, receptors; p,, a;-,

or a,-adrenoreceptors. or SHT, or SHT, receptors in in vizro tissee preparations. Anmidex had no effect
on muscarinic receptors, sympathetic ganglion. neuro-effector transrission, or a-adrenoreceptors in cats.

filkname N ‘02034120341 _pt 000



NDA# 20-34) - Page 14

Neuromuscular functivn: No treatment related effects in enther in virro or in vivo (cats) test svstems.
Central nervous system pharmacology: Arnmidex had no effects on neuromuscular coordination
(rats), gross behavior (mice), depressant activity (mice), or convuisant activity {mice).
Cardiovascular function: Minor reductions in blood pressure and QT interval were seen at 10 mg/kg
in dogs but not rats.

Hemostasis:  No treatment related changes in rat plasma.

Gastro-intestinal function: ~ Minor correction- Arimidex had no effect on GI motility in mice and no
effect on acid output in rats.

Renal function: No treatment related changes in rats.

Immune function: Arimidex at 10 mg/kg depressed the immune system as indicated by its
inhibition of oxazalone-induced delayed rvpe hyvpersensitivity in mice.

Inflammation: Arimidex had ne pro- or anti-inflammatory activity in rats.

Respiratory function: Arimidex had no effect on puimonary resistance. dynamic lung comipliance,
heart rate, ot blood pressure in dogs.

Qestrogenic/antiestrogenic activity:  Arimidex had no effect on uterine weight in immature rats.
Androgenic/antiandrogenic activity: Arimidex had no effect on seminal vesicle weight in pubertal
rats

Progestational activity Arimidex could not sustain pregnancies in ovariectomized rats.

Local anaesthesia: Arimidex infiltrated into the area of the sciatic nerve had no effect on hindlimb
funcrion.

Antinociceptive activity: Oral Arimidex did not effect the perception of heat in the feet of mice.

Pharmacology of metabolites- Previouslv un-reviewed

Major metabolite (1,2,4-triazole): This metabolite (100 pM) did not affect the production of
estradiol or progesterone by rat granulosa cells in virro. Up to 100 mg/kg triazole given orally to rats at
12 hr on day 3 of the estrous cycle had no effect on ovulation. Up to 100 mg/kg/day triazole given for 7
days had no effect on adrenal, liver, or body weight in o rats. Thus. neither the aromatase inhibitory
activity nor the liver hypertrophy can be artributed to this metabolite.

Minor metabolites (desmethyl and hydroxymethyl Arimidex): These metabolites were given orally 1o
rats at 12 hr on day 3 of their estrous cvete. The results in the following table indicate that both these
minor metabolites had aromatase inhibitory activiry, but are 10-30 times less potent than Arimidex.
Since they comprise s3% of the circulating Arimidex equivalents in rats and dogs, they probably do not
contribute significantly to the activity of Arimidex .

| Treatment I mg/kg #treated Povuylating
control - 153 e
Arimidex 0.1 5 (
’ desmethyl-Arimidex 01 5 5
03 3 3
1.0 3 0
hyvdroxymethvi-Arimidex 1.0 b 3
2.0 3 2
10
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Il Pharmacokinetics

» Rat studies

DMR/003 Excretion Study of "*C-1C1 D1033 After a Singte Oral or Intravenous Dose to Rats.
Freviously reviewed by M.A. Goheer. Additional comments:

TLC analysis of the 0-24 hr urine collection in &'s and ?s indicated that only 4% and 22% of the
radioactivity was intact Arimidex respectively. This accounted for 2 and 8% of the administered dose in
os and 9s respectively. Females excreted ~30% more in the feces than o's. Less than 0.06% of the dose
appeared as CO.. The bioavailability was 88% and 100% in o's and ?s based on urinary excretion.

DMR/004 Pharmacokinetics of *C-ICI D1033 in Male and Female Rats After Single 1 mg/kg
Oral or Intravenous Doses. Previously accurately reviewed by M.A. Goheer.

DMR/013 Biliary Excretion Study in Male and Female Rats After Single Oral or Intraveaous
Administration of '*C D1033, at 1 mg/kg. Conducted by The bile duct was
cannulated 20 hr prior to dosing with Arimidex labelled in the triazole ring. Bile, feces, and urine were
collected for 72 hr and analyzed for radioactivity. When given orally, 10% more radioactivity was
excreted in the urine than by the i.v. route. The majority of the rudioactivity was excreted in the first 24
hr in all cases except for the bile of 25 where the majority was excreted in the 12-48 hr period. The
major metabolite in bile was M2B which appeared to be a glucuronide that released M1 upon hydrolysis.
The predominant form in urine was 1.2 d-triazole. The low fecal excretion after the oral dose indicated
that the absorption was close to 100%.

species: Alpk:APfSD rats (3-5/sex)
drug: ["C-triazole]Arimidex lor# |RI (40.9 pCi/mg)
dosage: 1 mg/kg
age; weight:  not stated; 230-290 g for & and 170-230 g for ¢
route: orally as a suspension in 0.5% HPMC/0.1% Tween 80 andi.v.as a
ethanolic saline
Percent of *C Dose Excreted
Oral Intravenous
g ) o

=’T=4=“W=“ﬁ7 315

urine 575 58 453

feces 3.36 6.6 1.47

cage wash 1.03 0.72 0.63
total

Biliary Metabolit

e TLC Profile (0-24 hr):

Percent of Matrix *C

Oral

Intravenous
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DMR/018 Exploratory Absorption, Metabolism and Elimination Following Single 1 mg/kg
Oral or IV Administration of an Alternate Radislabeled Formulation of '*C ICI D1033 to Male
and Female Rats. Conducted by Animals were dosed with Anmidex labelled in
the propyl groups on the phenylene ring. Feces. urine, and expired CO, were collected for 120 hr and
analyzed for radioactivity. The primary route of excretion was the feces, which differed from the results
when Arimidex was labelled in the triazole ring. The fecal excretion may be higher in the o, and urinary
excretion was higher in the 2. The urinary recoverv data indicate complete absorption after oral desing.
HPLC analysis of urine showed 8 peaks. The M4 metabolite was not observed when the labe! was in the
triazole ring, indicating that this compound has probably lost the triazole ring.

species: Alpk:APfSD rats (1/sex)

drug: ["*C-methylpropiononitrile]Arimidex lot# 2R1 (63.8 uCi/mg)
dosage: | mg/kg

age; weight:  not stated; 245-285 g for o and 200-210 g for ¢

route: orally as a suspension in 0.5% HPMC/0.1% Tween 80 and i.v. as an

ethanolic saline solution

Percent of *C Dose Excreted
Oral Intravenous
L &2 Q & ge
urine 19, 430 03 30.0
feces 38.3 499 66.7 43.5
CO, 1.91 .06 5.28 0.90
cage wash 4.38 0.57
total

3 rat died between 30-48 hr due to CO, collection pump tailure

Urinary Metabolite TLC Profile (0-24 hr): Percent of Matrix C

Oral Intravenous
d ¢ d
3 nn S 0o 1 350 ]
Arimidex 15.8 27.3 308
i Ml 334 14.2 - 5.9
origin l

DMR/019 Exploratory Pharmacokinetic Study in Rats Following Single 1 my/kg Oral or IV
Administration of an Alternate Radiolabeled Formulation of "*C ICI D1033 to Male and Female
Rats. Conducted by Zeneca. Kats were dosed with ["*C]Arimidex either orally or 1.v . sacrificed at 14
time points to 48 hr: and exsanguinated. Analyses were conducted for radioactivity in blood and plasma.
and Arimidex in plasma.

species: Alpk:APtSD rats (1/sex/ume poinvgroup)
drug: [*C-methvlpropionitrile]Artmidex lot# 2R 1 (63.8 uCi/mg)
dosage: I mg/ky
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age; weight:  not stated: 270-330 g for & and 200-250 g for @
route: orally as a suspension in 0.5% HPMC/0.1% Tween 80 and i.v. as an
ethanolic saline solution

As was seen with triazole labetled Arimidex (DMR/003. DMR/004). secondary peaks and plateaus were
seen by both routes in both genders for blood radioactivity, piasma radioactivity, and Arimidex
concentrations. The AUC for Arimidex was 3-fold higher in 95 by both routes and the clearance was
correspondingly 3-fold higher in o's. Staustical analys:s was precluded since only 1 rat/time point was
used. The Arimidex t,, was 2-fold longer in 25 by both routes and the 1, was later in ¢s. The
bioavailability was estimated from the AUCs to be 81% and 92% in &'s and ?s respectively.

Oral Pharmacokinetic Data for Arimidex in Rats

a ?

rout | blood *C |plasma '*C | Arimidex | blood '*C |piasma '*C | Arimidex

e
Cm lpg/miiﬁ ora
Coeak (hr) oral

AUC,_ (pgeshr/mly® [oral
AUC,_ (pgehr/miy® |iv.
t, (hr) oral
v,

C/F (mlhr’kg)

2 units for '*C C,,5 and AUCs are actually ug-eq/g and pg-eq-hr/g respectively

2
>
= 0.5 hr 8 hr
9 80 -
2
The metzbolite distribution in plasma after oral dosing. T
as revealed by TLC analysis, is shown in the adjacent @€ 50
figure. A new inetabolite M4, not seen when the £
triazole moiety was labelled, was present. The £ 40
distribution after i.v. dosing was similar. Metabolism g
was more pronounced in o' at the two time points. c -0
S
o i
[+ 0 1
L R AN T Y
-b. * * \& 'b. * * \\
& & & =3
¥ \d
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DMR/025 Exploratory Study in Rats to Determine Metabolism to CO, of MPN Labeled
ZD1033 After a Single 1 mg/kg Oral Dose. Conducted by Zeneca. Urine, feces, and CO» were
collected at 0-24 hr and 24-48 hr from dosed rats -long with a final cage wash. Only the CO, collections
were anzlyzed for radioactivity. The 0-48 hr mean recovery of radioactivity in CO, was 4.7% and 0.9%
in os and s respectively.

species: Alpk:APESD rats (3/sex)

drug: ['*C-methvlp;opiononitrile]Arimidex lot# 2R1 (63.8 uCi/mg)
dosage: 1 mg/kg

age; weight:  noi stated

route: orally as a suspension in 0.5% HPMC/0.1% Tween 80

DMR/027 Exploratory Study to Determice Whether *CO, is Formed Following
Administration of a Single 1 mg/kg Oral Dose of ''CN Labeled ZD1033 to Rats. Conducted by
Zeneca. Urine, feces, CO; were collected at 0-24 hr and 24-38 hr from dosed rats along with a final cage
wash.

species: Alpk:APfSD rats (3/sex)

drug: [**C-cyano]Arimidex lot# 3R1

dosage: | mg/kg

age: weight:  not stated

route: oraily as a suspension in 0.5% HPMC/0.1% rween 80
The 0-48 hr cumulative percent recoveries were:

——CO. urine feces cage (ol

¢ 009 185 550 638 80.4

¢ 005 360 47.0 3.1 86.1

DMR/029 Pharmacokinetics of ZD1033 and Total Radioactivity Following Single Intravencus
or Oral Administration of {'*CN]-ZD1033 to Rats. In-life phase and radioactivity measurements

conducted by Arimidex measurements and pharmacokinetic calculations
conducted by Zeneca.

species: Wistar rats (3/sex/time point/group)

drug: (MC-cyano]Arimidex lot# 3R1 (221 uCi/mg)

dosage: I and 10 mg/kg oral and | mg/kg i.v.

age; weight:  not stated; 237-299 g for o and 220-250 g for ¢

route: orai gavage and i.v. via taii vein (vehicles not stated)

In whole blood and plasma. the terminal t., for total radioactivity was greater in ¢'s than ?s in all
groups, but this was reflected in only slightly greater AUCs for o's (due to the small contribution of the
terminal phase to the total AUC) (next page). At ] mg/kg, the oral AUC for total radioactivity was
virtdally identical to the i.v. AUC indicating near 100% bioavailability. The blood and plasma total
radioactivity Cp,,, and AUC for 10 mg/kg were higher than predicted from the | mg/kg dose indicating
saturable excretion.

The terminal t., for Arimidex was shorter in o's than ?sin the | mg/kg groups. and this was
reflected in 4-fold differences in AUCs and higher clearances. At | mg/kg, the oral AUC was virtually
identical to the 1.v. AUC indicating near 100% bioavailabiiity for Arimidex. As seen for blood and
plasma total radioactivity, Cp,,, and AUC for 10 mg/kg were higher than predicted from the | mg/kg
dose.
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Pharmacokinetic Data for Arimidex ia Rats

orai intravenous

| mg/kg 10 mg/xg I mg/kg
bleed "C |plasma "°C | Anmidex | bicod "*C |plasma "'C | Anmudex [ blood 'C [plasma *°C | Annudex

Crax (RE/MIY i
g
oeax (h1) o
?
AUCy_ (ugehr/ml)® | @
3 —
L (hr} g
g
C, (m/min/kg) o
$

* units for "*C Cp,,s and AUCs are actuaily pg-eq/g and pug-eqehr/g respectivel:

DMR/033 Pharmacokinetics of ZD 1033 and Total Radicactivity and Routes of Excretion
Study Following Single and Multiple Oral Dose of ['*CN]-ZD1633 to Rats. CorJucted by
Phartnacokinetic and excretion studies were conducted in separate groups of

rats.
species: Wistar rats (3/sex/time point/group)
drug: ("C-cvano]Arimidex lot# 3R1
dosage: | mg/kg/day x 1 or 10
age; weight:  not stated; 231-289 g for o and 216-244 g for @
route: orally as a suspension in 0.5% HPMC/0.1% Tween 80, 10 ml/kg

The total radioactivity AUC was 1.5-fold greater in o's than 25, but the Arimidex AUC was 3-
fold lower (see table, next page). The terminal t,.s for both total radioactivity and Arimidex were shorter
in os. Urinary and fecal recoveries are shown in the following figures (next page). Following both a
single dose and multiple doses, the excretion was predominantly urinary in the ¢ and fecal in the &. The
extent of excretion did not change with muitiple dosing. The data is consistent with more rapid
corversion of Arimidex in &'s than %5 to metabolites that are more slowly cleared than Arimidex;
predominant clearance of the metabolites through the bile would explain the higher fecal excretion in the
J's. Gender differences were thus noted in AUC, t.,, C,, and excretion.
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Pharmacokinetic Data for Arimidex in Rats after 10 Days of Dosing

-3 ¢

biood '*C {plasma "*C| Arimidex | blood *C |plasma '*C | Arimidex

ESS. max r“g’m”

Cys. mn (H2/mMD
7;ﬁ(h”
AUC,., (ugehr/ml)*®
typ (hr)

CU/F (mi/hr/kg)
biood/plasma AUC

* units for “C C,,,s and AUCs are actually pg-eq/z and ug-eqehr/g respectively
=24 hr except for Arimidex in os where t=12 hr (since Arimidex was not detectable after 12 hr)

Single Dose Multiple Doses

Tigurs 41 Nans Coselstive Urisnry wet focal Decovarion of Total Madioactivigy TIIWFS 31 Resn Cutelative Ucisary aad Pecal Jeeovecion of Total Nasisectiviey

4n & Parcomnage of Daps in Rale Mt (A} snd 1u Famie Rat (B) ad @ Percanings of Cumnlacive Desss 18 4le Rat (i) and ln Pemale
Felluving the Slagie Owee of {¢*ON[.LBI031 Ay (1) Pollowing ciw Suyliiple Dosew up |‘*CHiadBIO))
1Y A bin A
- "
] -
» o
 oat——
! - Iu-.' 3 nas B Ponns |
s
i : Buws | : luou
S | S——
x nom
» A
* o
od o0
1 1 H . [ ] [] 5 12 03 4 8 T YN N W
Time jasititon soy) Tama (uniioaiton doy)

» Do
edNunsnrassi

% Doee
- ‘
11111

il

I T TR T T ST TR LI B S VR )
Ting {sitmnn aov) 36

DMR/0)11 Exploratory Quantitative Tissue Distribution Following Single | mg/kg Oral
Administration of '*C ICI D1033 te Male and Female Rats. Conducted by Previously reviewed
by M.A. Goheer. but cnly a fraction of the data was captured. Rats were sacrificed at 0.25, 1, 6, and 24
hr after dosing and the radicactivity in the tissues determined. Samples of liver. fat, muscle, stomach
contents, and small intestine contents were analyzed by TLC for metabolite profile.
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species: Alpk:APfSD rats (1’timepoint/sex)

drug: ['*C-triazole]Arimidex lot# IR

dosage. 1 me/kg

age; weight:  not stated: 230-310 g for & and {80-190 g for ¢

route: orally as a suspension in 0.5% HPMC/0.1% Tween 80 and i.v. as an

ethar lic saline solution
Other than the Gl tract. concentrations of radioactivity in orally dosed o's were highest in liver followed
by the adrenal glands at 1 hr postdose (2.62 and 2.24 ug-eq/g respectively). In s, the highest
concentrations were in the mammary gland. adrenal glands. and liver (4.48. 3.02, and 2.25 pg-e/g
respectiveiv). The radioactivity in the liver accounted for 13% and 9% of the dose over the first | hr in
Js and @s respectively. The ratio of tissue/blocd radioactivity conc~ntrations for d's are shown in the
following figures for non-GI and Gl tract tissues (data for ¢ not plotted by Sponsor). Results were
similar after i.v. dosing except that: a) high concentrations were not found in the mammary gland of ¢s,
b) 5% more radioactivity was accounted for by the liver at | hr. and c) the kinetics of radioactivity in the
GI tract were, of course. different.
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Metabolite profiles showed the presence of 1.2,4-tnazole in hver and muscle at 6-24 hr (following table).
In addition. aralysis of small intestine contents after an i.v. dose indicated the presence of a glucuronide
of metabolite M1 which accounted for 30% and 70% of the radioactivity at 1 and 6 hr respectively.

Tissue Metabolite Profiles (Percent of tissue radioactivity) :I
i hr 24 hr (except muscle and 2 fat = 6 hr)
sex | Arimdex triazole Arimidex triazole Ml
Tiver Fi 9T - S7 A -
2 100 - 85 13 18
white fat d 100 - - - -
? - - 95 - 5
muscle d - - 28 54 17
? - - B8 11 -
stomach contents | ¢ .

The Distribution of Radioactivity in Male and Female Albino and Mate Hooded
Rats as Determined by Whole Body Autoradiography Following Oral Administration of {"*C]-ICI

KMR/005

D1033 at 1 mg/kg. Conducted by Rats were dosed with | mg/kg [*C)Arimidex; sacrificed at 1, 6,
24, and 96 hr; sectioned: and exposed to film.

species: Crl:(WI)BR albino rats ( 1/sex/time point)
L1S/Alpky, hooded < rats (1/time point. 24 and 96 hr only)
drug: [*C-triazole}Arimidex lot# IR (40.9 pCi/mg)
dosage: 1 mg/kg
age; weight:  8-11 weeks; 200-256 g
roite: orally as a suspension in 0.5% HPMC/0.1% Tween 80

One hr after dosing, high levels of radioactivity were detected in the stomach with lower levels in the Gl
tract as far as the cecum (indicating incomplete absorption). Radioactivity was present in the urine.
Radioactivity was detected in al! tissues as follows:
highest- preputial gland. adrenal, liver
greater than blood- kidney, pituitary gland, cardiac muscle. lung
similar to blood- spleen, skin, skelewal muscle. pancreas. bone marrow. salivary glands
lower than blood- testes, white fat
lowest- brain, spinal cord
Six hr after dosing, the distribution of radioactivity was similar to I hr with slightly higher levels.
Radioactivity was detected from the stomach to the rectum.
['wenty-four hr after dosing, radioactivity levels were lower than at 6 hr and were distributed as follows:
- highest- kidnev
similar to blood- stomach wall. liver. lung, adrenal glands
The urine was labelled and radioactivity was present throughout the GI tract.
Nipetv-six hr after dosing, radioactivity was detected in skin onlv.

DMR/023 Quantitative Tissue Distribution in Female Rats After Single Oral Admiaistration
of “C D1033 at 1 mg/kg. Conducted by Zeneca. Rats were dosed with | mg/kg ["C]Arimidex;
sacrificed at 1, 4, 12, 24, 72, and 168 hr: and their tissues dissected and analyvz.d for radioactivity.

species: Long Evans hooded @ rats. Alpk: APfSD albino rats (i albino &, 3 albino
2. and 3 pigmented 2 per time point)
drug: [*C-triazole]Arimidex lot# 1R1 (40.9 pCi/mg)
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Multipte oral dose

Steady state concentrations vere not attained after 5 doses. With multiple dosing, radioactivity
concentrations in o's increased the most tn the biood and testes which were 7.6 and 6.0 times greater than
after a singie dose. The increases in 9s were less dramatic. The highest concentrations were in the
preputial gland, liver, kidney, stomach. and adrenals. Disappearance after the last dose was slower than
after a single dose: after 7 days tissue concentrations were 6 times higher in o's than after a single dose.
Disappearance was more rapid in 9s.

*Dogs

DMD/012 Pharmacokinetics and Excretion of *C IC1

D1033 in Male Dogs After Singlz Oral or Intravenous “ 1 Fharmacokinetica sftsr Oral Dose
Administration of 0.02 mg/kg. Conducted by Zeneca
Pharmaceuticals. Previously reviewed by M.A. Goheer.
Animals were dosed with Arimidex labelled in the thazole ring.
Blood, feces, and urine were collected for 120 hr and analyzed
for radioactivity; native Arimidex in plasma was analyzed by
GC analysis. The '*C and Ar.nidex vs. time plots were
atypical with increasing values after the i.v. dose. Secondary
peaks and plateaus were observed by both routes (as showa for
the oral data to the right) and the reasons for this were unclear.
Arimidex was rapidly absorbed after oral dosing and the 3t — . .
bioavailability was >90%. Thet, was ~11 hr and the clearance s 4 s 2w m  ou
was low. Bioavailability calculations using AUC or C_,, gave T (e}

values >100%; urinary excretion values gave a bioavailability of 91%. Extensive metabolism was
evident. Comparison to data in DMD/007 with 0.1 and 1.0 mg/kg doses shows proporttonal
reiationships of AUC and C,,,, with dose except for the plasma Anmidex AUC which was ;2 of the
expected value from the | mg/kg dose. This suggests that metabolism/elimination may be saturated
above 0.02 mg/ke. [n addition. the t,.,, was earlier at the 0.02 mg/kg dose.

Arimidex Concantration (pg/mi)

- B & v
n

Artmidax

species: beagle ¢ dogs (3) used 6 mo previously in DMD/007 and crossed over
between routes after a 3 wk washout

drug: [*C-triazole]Arimidex lot# {R1 (40.9 uCi/mg)

dosage: 0.02 mg/kg

age; weight:  not stated; 12-13 kg

route: orally as a suspension in 0.5% HPMC/0.1% Tween 80 and i.v. as an

ethanolic saline solution

Pharmacokinetic Data for Arimidex in Dogs

- oral iniravenous

blood *C |plasma '*C}| Arimidex | biood '*C | plasma '*C | Arimidex

- —

Cmax (NE/MI)Y
Loeak (PF)
AUC;_ (pg<hr/ml}y*
t,p (hr)
C, (ml/hr/kg)

* units for '*C C,,,.s and AUCs are actually ng-eq/g and pg-eqehr/g respectively
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Urinary Excretion of Arimidex in Dogs

Oral Intravenous
T T T u

time (hr):

P T
urinary excretion {a)
bioavailability (%)

DMD/020 Pharmacokinetics and Excretion of '*C ICI D1033 in a Male Bile Duct Cannulated
Dog After Singie 1 mg/kg Administration of '*C Triazole or '*C Methyl-Propiononitrile Labeled
ICI D1033. Conduzted by Zeneca Pharmaceuticals. The common bile duct of a & dog was cannulated.
After 48 hr the dog was dosed orally. Blood. bile, feces, and urine were collected for 120 hr and
analyzed for radioactivity; native Arimidex in plasma was determined by GC analysis. 50-60% of both
labels appeared in the urine (following table). Approximately double the amount of the propyl label
appeared in the bile comipared to the triazole label. The AUC of the triazole label was double the propyl
label, whereas the converse was true for the C,, (next page). Since n=1, this could be due to simple
intra-animal variation. Secondary increases and plateaus were not seen in the blood or plasma, unlike
studies DMD/017 and DMD/007 in non-cannulated dogs. This implicates enterohepatic recirculation in
this phenomenon, although alimentary secretion cannot be ruled out. The percent cf plaxma '*C that was
Arimidex was 17% for the triazole label vs. 48% for the propyl| label suggesting that metaboiites without
the triazole ring are cleared more rapidly from the plasma (next page). Metabolite M2B, putatively a
glucuronide, accounted for 50% of the bile and 20% of the urine "*C.

species: beagle ¢ dog with cross-over after 2 wk washout

drug: ['*C-triazole]Arimidex lot# IR1 (43.9 uCi/mg) or
['*C-methylpropiononitrile]Arimidex lot# 2R} (63.8 pCi/mg)

dosage: i.0 mekg

age, weight:  not stated: 9.8-10 kg

route: orally as a suspension in 0.5% HPMC/0.1% Tween 80 and i.v. as a

ethanolic saline

Percent Recovery of Radioactivity after Oral Arimidex in Dogs

Bile Urine Feces

label: | triazole { propyl | triazole { propyl | triazole | propvl

2 yrine and feces values are for 0-24 hr
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Comparative Pharmacokinetic Data for Triazole and Propyl labels of Arimidex

blood C plasma '4C plasma Arimidex
triazole propvl triazole propyl triazole propvl
max u m
AUC,_ (pgshriml)?
theak (hr)
t,ps (hr)

Cy (ml/hrikg)

? units for °C C_,.s and AUCs are actually pg-eq/g and ug-eashr/g respectively

Biliary and Urinary Metabolite TLC Profile: Percent Matrix MC
Bile (0-12 hr) Urine (0-24) Urine (24-48)
triazole ! propvi triazole propyi triazole propyl
F= Arimidex o
M4
triazole
M2B (origin)

M1 )

2 T

M2A

DMD/007 Pharmacokinetics and Excretion of C-1C] D1033 in Male Dogs After Single 1
mg/kg Oral or Intravenous Doses. Conducted by Zeneca Phammaceuticals; previously reviewed by
M.A. Goheer and again here due 10 a clerical oversight. Animals were dosed with Arimidex labelled in
the triazole ring. Blood, feces, and urine were collected for 72 hr and analyzed for radioactivity: native
Arimidex in plasma was determined by GC analysis. The '*C and Arimidex vs. time plots were atvpical
with increasing values after the i.v. dose. Secondary peaks were observed by both routes and the reasons
tor this were unclear. Arimidex was rapidly absorbed after orai dosing (see tables, next page). The b,
was-greater after an oral dose. Bioavailability calculations using urtnary recovery data indicated a
bioavailability of close to 100%. Arimidex AUC was ~50% higher after an oral dose consistent with the
lower clearance. ~55% of the dose was recovered in the urine in all cases and the metabolite profile was
not route dependent.

species: beagle " dogs (1/group) crossed over between routes after a 4 wk
washout

drug: [MC-triazole]Arimidex fot# [R] (40.9 pCi/mg)

dcsage: 1.0 mg/kg oral, 1.0 mg/kg i.v.. and 0.1 mg/kg iv.

age. weight:  not stated: 10.2-12.0 kg

route: orally as a suspension in 0.5% HPMC/0.1% Tween 80 andiv.asa

ethanolic saline
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Pharmacokinetic Data for Arimidex in Dogs

| mg/ke orai { mg’kg intravenous 0.1 mg/kg intravenous

fl"I'lﬂ..\ fpg,mii _ -

blood '*C| plasma |Arimidex |blood *C| plasma |Arimidex |blood *C
I-lC e

tocax (h1)

AUC,_ (ugehr/ml)y®

ty, s (hr)

Cy (ml/hr/kg)

2 units for '*C C,,s and AUCs are acalily ug-eq/g and pg-eqehr/g respectively

Excretion Data for Arimidex in Dogs

matrix: urine feces total urine feces total urine feces tot

eXCTetion (¢ o)

bioavailability (%)

3 based on urinary recovery of 0.1, 1.0 mg/kg doses respectively

Plasma and Urine Metabolite TLC Profile: Percent Matrix

Radioactivity
Piasma (12 hr) Urine (0-24)
dose: | p.o. liv. 0.11v, ! po. liv.
rimidex T '
triazole
MZ2-origin

M1

DMD/017 Exploratory Absorptioa, Metabolism,
Elimination and Pharmacokinetics Following Single 1 mg/kg 2,
Oral er IV Administration of an Alternate Radiolabeled ‘
Formulation of '*C ICI D1033 to Male Dogs. Conducted by
7ezneca Pharmaceuticals. Animals were dosed with Arimidex
.abelled in the propyi groups. Blood. feces. and urine were
collected for 168 hr and analvzed for radioactivity: native
Arimidex in plasma was analyzed by GC analysis. Excretion in
the urine accounted for 55-65% of the dose regardless of route.
Fecal recovery was 32% for the oral and 20% for the i.v. route.
Total recovery was 90-91% in both cases. The Arimidex AUC
was 45% greater and the clearance was 30% lower by the oral 01 4, i _ ,
route. The "*C and Arimidex vs. time plots were atypical with o 4 & 12 1 0 2
secondary peaks observed after the i.v. dose (adjacent figure) Time (hr)

Oral vs. I.V. Arimidex Dose

O ~OaiEa

o oeoo
PP S

0.1

0.2

Arimidex Concentration {ng/mi)
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and the reasons for this were unclear. Arimidex was rapidly absorbed after oral dosing and urinary
recovery Jdata indicated a bioavailability of 85%. Arimidex acci-nnted for 82% and 65% of ihe plasma
HC AUC after oral and i.v. dosing respectivelv. The metabolite profiles in urine and plasma were
independent of route except for the distribution in M4 and M4A.

species: beagle o dogs (1/group)

drug: ['*C-methvipropiononitrile] Arimidex lot= 2R1 (63.8 uCi/mg)
dosage: 1.0 mg/kg

age; weight:  not stated: [10-1] kg

route: orally as a suspension in 0.5% HPMC/0.1% Tween 80 and i.v. as an

ethanolic saline soiution
Percent Recovery of Radioactivity: Oral vs. L.V.

Urine Feces
label: oral LY. oral Ly,
- U-23 hr L
24-48
4872
72-96
96-120
120-144
144-168
total

Pharmacokinetic Data for Arimidex in Dogs

oral intravenous

blood *C | plasma '*C | Artmidex | blood **C | plasma *C | Arimidex

Crex (LMD
toeax (hr) . .
AUC,_ (pgehr/ml)?
t,p (hr)

C. (ml/hr/kg)

2 units for *C C,,s and AUCs are actually ug-eq/g and pg-eq-hr/g respectively
Urinary and Plasma Metabolite TLC Profile: Percent Matrix *C
Urine (9-24 hr) Urine (24-48 hr) Plasma (24 hn)
oral Ly, oral Lv. oral V.
Anmidex =
M4
M4aA
MI
orgin
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DMD/030 A Pharmacokinetic and Mass Balance Study of ZD1033 and Total Radioactivity in
Dogs Following Single Oral and Intravenous 1 mg/kg Doses of ["*CN]-ZD1033. Conducted by
Zenec.. Pharmaceuticals. Animals were dosed with Arimidex labelled in the cvano groups. Blood. feces,
and urine were collected for 168 hr and analyzed for radioactivity. native Arimidex in plasma was
analvzed by GC analysis. Oral Arimidex was rapidly absorbed and based on AUC values. 80% of the
dose was absorbed (following tables). Urinary recovery data indicated 83% and 100% bioavailabilicy in
o's and 9s respectively. No pharmacokinetic differences were noted for parent drug that were gender
dependent except a slightly higher AUC in @s. The 95, however, appear to clear metabolites more
slowly than os. Excretion in the urine accounted for 30-70% of the dose regardless of route. Fecal
recovery was 20-30% of the dose. Total recovery was 89-99% in both cases.

species: beagle dogs (3/sex/group)
drug: [“*C-cyano]Arimidex lot# 3R} (221 uCi/mg)
dosage: 1.0 mg/kg
age; weight:  not stated; 11.5-13.3 kg for # and 10.8-13.6 kg for 2
route: orally as a suspension in U.5% HPMC/0.1% Tween 80 and i.v. as an
ethanolic saline solution
Pharmacokinetic Data for Arimidex in Dogs
oral intravenous
sex | blood '*C |plasma '*C| Arimidex | blood *C lplasma “C] Arimidex
Toax (BEMDT G -
@
"pﬂk (hl‘) d
?
AUC, .. d
9
tl/l'p (hr) d
g

*units for '*C C,,,.s and AUCs are actually pg-eq/g and pg-eqshr/g respectively

Percent Recovery of Radioactivity: Oral vs. L.V,
Oral LV.
labei: J F J ?
- urine
teces
cage wash
total
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DMD/024 Pharmacokine*ic Study Foilowing Single 1 mg/kg I.V. Administration of
['4C}-Triazole to Male and Female Dogs. Conducted by Zeneca. The pharmacokinetics of the major
metabolite 1.2.4-triazole was studied after i.v. administration.

species: beagle dog ( 1/sex)

drug; [3.5-3C]-1.2.4-triazole lot# CFQ6842
dosage: | mg/kg

age; weight:  not stated

route: 1.v. via cephalic vein

TLC analysis of urine and plasma indicated that triazole is not metabolized in the dog. This limited
study suggests that triazoie is ¢leared more rapidly in s, Clearance was 20-fold iower than the GFR.
Excretion was predominantly in the urine.

Pharmacokinetic Data for Triazole

d ?

Plasma Copp, (HB-€Q/2)
AUC,_ (pgehr/ml)?

tip (hr)

C, (miminkg)

13 day urine recoverv (%%)

13 day feces recovery (%)

cage wash recovery (%)
totai recovery(%)

3 all radioactivity was assumed to be triazole so the units are in pug and not ug-eq

DMD/015 Evaluation of Hepatic Cytochrome P450 Induction and D1033 Pharmacokinetic
Parameters in Female Dogs Administered Arimidex for 14 Days. Conducted by Zeneca. Groups of
? dogs were given Arimidex for 14 davs. Predose Arimidex concentrations (C,,,,) on each day and
complete plasma pharmacokinetics on davs 1, 7, and 14 were determined. On day 14, livers were
weighed and microsomes prepared so as to assess P450 conteat and activities.

Species: beagle 2 dogs (3/group)

drug: Arimidex lot# 92-3200, 92-5201. 92-3202 for 0.5, 5. and 40 mg sizes
dosage: 0.1, 3, and 8 mg/kg/day x 14

age;, weight:  not stated; 8-10 kg

route: oral tablets

As shown in the following table (next page), Arimidex did not induce increases in liver weight,
microsomal pro.ein content. cvtochrome P430 reductase activity, or ethoxyresorufin O-dealkylase
activity (marker tor 1 A subfamily). Dose-dependent increases were noted tor cvtochrome P450 content,
ethoxvcoumarin (O-deethylase acrivity (marker for 2B subfamily), pentoxy resorufin O-dealkylase
activity (marker for 2B subfamily), and envthromycin V- demethvlase (marker for 3JA subfamily).
Western tmmunoblots showed increases in P4350 2B11 and 3A proteins. but not in the P430 1A protein at
all dose levels. The C,, values showed only drug accumulauoi at the HD over the first 4 days and no
evidence of induction of metabolism. The C,,,, and AUC data were consistent with drug accumulation
over the first 7 days followed by induction of metabolism at : 3 mg/kg/day (next page). The
accumulation and induction was particularly dramatic at the § mg/kg/day dose. The t.,s estimated from
the dosing interval and the accumulation factor were 16, 30, and 74 hr for the 1, 3, and 8 mg/kg/day
groups respectively.
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day |

day 7 day 14
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Rathits

KMB/010 & KMB/011 The Disposition of ['*CN|-ZD1033 in the Female Rabbit. Conducted
by Zeneca Pharmaceuticals. Animals were dosed with Arimidex labetled in the cvano groups. Feces and
urine were collected for 120 hr and analy zed for radicactivity  In the first study. 52% of the administered
drug was excreted in the urine and feces within 24 hr. 65% in 48 hr, and 67% in 120 hr. The primary
route of excretion was the urine which accounted for half the administered drug. The variation was high
in the 3 animals with CVs of 30-40%. When repeated in KMB/011, 73% of the administered drug was
excreted in the urine and feces within 24 hr. 87% in 48 hr. and 93% in 120 hr. The urine again
accounted for half the administered drug. The variation between animais was much lower than the first

study. spectes: New Zealand White ¢ rabbits (3)
drug: ["C-cyano]Arimidex lot# 3R2 (37.9 uCi/mg)
dosage: 1.1 mg/kg
age. weight:  13-14 weeks; 2.1-2.5 kg
route: orally in water

Percent of '*C Dose Excreted - KMB/010

I - Al T T

time (hr):

™ unne

cage wash
feces

total

Percent of '*C Dose Excreted - KMB/011
T BE T —

time:

urine

cage wash
feces
total

»Miscellaneous

DMN/022 The Profiling and Identification of ['*C]-ZD1033 Metabolites in Urine. Bile, and
Plasma of Rat and Dog. Conducted by Zeneca Pharmaceuticals. Animais were dosed with Arimidex
labelled in the triazole ring or the cyano groups. Bile, plasma. and urine were pooled from numerous
other studies, Metabolites were profiied bv HPLC and identified by GC/MS and NMR. A metabolic
pathway is proposed in the diagram below (nex: page). Arnimidex is extensively metabolized with <15%
of the dose being excreted as Arimidex. All metabolites which accounted for >3% of the administered
dose have been identified and together account for » 70% of the total dose (1able, next page). Metabolism
of Arimidex is similar in rats and dogs. Greater than 50% of the dose is metabolized by V-dealkylation
resulting in loss of the triazcle ring and generating the BMPN-benzoic acid. Differences were noted
between J's and ¢s in the handling of the BMPN-benzoic acid. Hyvdroxylation and demethylation of the
methy! grcups are minor routes. Several of the metabolites are conjugated to glucuronic acid.
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Excretion of Arimidex Metabolites
(percent® of dose for urine and bile, percesr t of matrix for plasma)
rat aog
metabolite name plasma® |urine| bile | plasma® [urine | biie
Artrmidex -
M2 1, 2, 4-triazole
M3 unknown -
M4 methylhydroxy-glucuronidge
M5 BMPN benzoic acid glucuronide .
Mé desmethyl BMPN-glucuronic acid
M7 unknown
M8 unknown
19 methylhydroxy Arimidex
MIi0 "BMPN-benzoic acid
desmethyl Arimidex

* approximated from data for both cyano and triazole labels in both o's and ¢5; columns theretore do not

add to 100%

® plasma data is for s at 12 hr
o, 8

“plasma data is for s at 24 hr

Proposed Metabolic Pathway for Arimidex
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DMM/021 Protein Binding in Selected Species Using Equilibrium Dialysis. Conducted by
Zeneca. Binding was in.ariant across the concentration range of 0.02-100 pg/ml. The mean percent
binding was:

dog. 42%; rat, 42%.: mouse, 25%; rabbit, 22%. monkev. | 7% normal human, 33%: post menopausal
human, 39%; 4% human albumin, 23%: 0.08% a-1-acid glycoprotein, 8% (at 0.1 ug/ml Arimidex}. In
conclusion, protein binding was low to moderate and changes in disease states which affect albumin or
a-1-zcid glycoprotein should not alter the amount of free drug.

DMX/040 Inhibitory Effects of D1033 on Cytochirome P450 Activities In Vitro in Human
Hepatic Microsomes. Conducted by Zeneca. Prolongation of phenobarbital sleep time in rats and
aiteration of antipyrine pharmacokinetics in dogs suggested that Arimidex inhibited P450 activity. The
ability of Arimidex to inhibit specific P450 isozymes in human liver microsomes was thus studied and
the results are shown in the following table. Arimidex inhibited P450 1A2, 2C8/9. and 3A4 but it 2A6
or 2D6. Arimidex is 1300 times less potent than ketoconazole as an inhibitor of 3A4 in vitro.

Table 1 IC,, values for the inhibition of human cytochrome P430 activities

Human Specific
Cytochrome Tast Marker IC,, Ki
PL30 compound Substrate {uH) {um)
1A2 ZD1033 Phenacetin
2A6 ZD101] Coumarin
2C 201033 Tolbutamide
2D6 01033 Dextromethorphan
A ZD1033 Nifedipine
3a Ketoconazole "
A Cilmetidine "
Ja frythromycin "

* NI = not innibited at concentrations Less than 200 uM

DMI/009, DMR/010 Mixed Function Oxidase Evaluation Study in Rats After Oral
Administration. Conducted ny Previously reviewed bv M.A. Goheer, but very little of the {ata
was captured. Rats were dosed for 14 days with Arimidex or 3 days with phenobarbital and the livers
removed and assaved. In a seconc experiment, rats were dosed with 0 or 25 mg/kg/day oral Arimidex
and then 4 hr later with 1.p. pentobarbital to determine sleeping time.

species: Wistar rats (4/sex/group)
drug: Arimidex lot# ADMJ34005/90
dosage: 0.0.2, 1, 3, and 25 my/kg/day x 14
i age; weight:  not stated: 220-350 g for o and 190-250 g for ¢
route: oral Arimidex and 1.p. phenobarbital

Arimidex caused a dose-dependent ! in liver weights, microsomal protein (&'s only). cvtochrome P450
activity, and cytochrome P450 reductase activity (tables. next page). Specific increases were induced in
PROD (2B isozyme) and ECOD (2B isozyme) activities. S:atistically significance occurred at 5 mg/kg
and 25 mg/kg/day. The pattern of induction was similar to that produced by phenobarbital. Arimidex
increased sleep time by ~140% in both o and ¢ rats. Animidex is thus an inducer and inhibitor of P450
enzymes.
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Assays of Hepatic Status and Function in Rats

Z Rats Arimidex PB

1

80

(=]
rJ
wn
[ =)
wn

me/ke: 0

liver/body wetght

microsomal protein (ing/ml)
cvtochrome P450 (nmol/mg protein)
ethoxyresorufin-O-deethyiase (pmol/mg protein/min}

pentoxyresorufin-O-depentylase (pmolimg
ethoxycoumarin-(O-dethylase (nmol/mg protein/min)
NADPH cytochrome ¢ reductase (nmol/mg

?Rats
liver/body weight
microsomal protein (mg/ml)
cvtochrome P450 (nmol/mg protein)
ethoxyresorufin-O-deethylase (pmol/mg proteirvmin)
pentoxyresorufin-O-depentylase (pmol/mg

I ethoxycoumarin-O-dethylase (nmol/mg protein/min)

l MADPH cvtochrome c reductase {nmol/mg '

DMD/014 A Study of Pharmacokinetics, IFO Activity and Antipyrine Kinetics in the Dog
After an 8 mg/kg Dose for 14 Days. In-life phase conducted by

Arimidex and enzvme assavs conducied by Zeneca, antipyrine measurements
conducted by Pharmaco Analytical Laboratories (Richmond. VA). Groups of & dogs were given
placebo, Arimidex. or phenobarbitai for 14 days.

species: beagle = dogs (3/group)

drug: Arimidex o 91-3004 and phencbarbital

dosage: 0 and 8 mg/kg/day Arimidex x 14, and 20 mg/kg/day phenobarbital x 14
age; weight: B mo: 8-10 kg

route: oral tablets

Observations
antipyvrine pharmacokinetics  davs-7. [, and [4
Arimidex pharmacokinetics days 1 and 14
- liver microsome prep dav 15

From day I to 14, Arimidex C_,, ! from 15.6t0 32.5 ug/ml and AUC t from 127 to 287 pgshrrml. C
! up to day 4 at which steady state appeared to have been reached This pharmacokinetic data did not
suggest induction of metabolism. Antipyrine t., was significantly 1 in Arimiaex treated dogs after 1 and
14 days of dosing. Antipyrine AUC was ! 50% between days | and 14 antipvrine clearance was + 30%
between days | and 1. This data suggests that Arimidex inhtbits antipyrine metabclism. The effect of
phenobarbita! on antipyrine pharmacokinetics was minimal at day | and was not calculated on day 14
due to too few data points, but the day 14 Cp,, was « 70%. Mixed function oxidase evaluation
ifollowing table) clearly shows induction (predominantly P430 2B).
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Assays of Hepatic Status and Function in Dogs

placebo Arir .. X phenobarbital
microsomal protein (mg/ml)
cytochrome P430 (nmol/img proteit)

ethoxyresorufin-O-deethylase (pmol/mg protew/min)

pentoxyresoruﬁn-()—depentyiase {pmol/mg

ethoxycoumarin-O-dethylase (nmol/mg protein/min)
NADPH cytochrome ¢ reductase (nmol/mg

SUMMARY OF PHARMACOKINETICS (does not include summary of toxicokinetics reviewed in
Toxicology section; those results wiil be integrated under the Overall Summary)

Rats

Summary of Rat Oral Arimidex Pharmacokinetic Parameters after a 1 mg/kg Dose?

study: | DMR:003 | DMR/004 DMR/O13 | DMR/0IS | DMR019 | DMR/029 | DMR/033*
label:{ triazole | triazole | triazole | propyl propyl | cyano | cyano
m(pgml) = |
v ¥
AUC (pgehr/ml) ¢
g
t,, (hr) d
2
urinary excretion (%) 3
B 2
biliary excretion (%) d
2
fecal excretion (%) " T
¥
% triazole in plasma (12 g
g
%%, triazole in urine 24ho | &
¥
bicavailability (%) < T
? T T— i
C,/F (ml/hr/kg) d
?

2 C paxe AUC, 1, and €, are for Arimidex. all other pharmacokinetic values are for total radioactivity
b pharmacokinetic values after 10 days of dosing, © bile duct cannulated
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Aritnidex was rapidly absorbed from 1he GI tract of rats and the bioavailability was close to 100%. It
was rapidly distributed to all tissues with the highest concentrations occurring in preputial gland, adrenal
zlands, mammary glands (1/4 studies), liver, and Gl tract. After 10 doses. high concentrations were aiso
seen in the kidney. Marked gender differenc zs were apparent in the pharmacokinetic handling of
Arimidex and its metabolites. The Arimidex C,,, was higher in 9s and the AUC was 3-4 fold greater
with an associated 3-4 fold lower clearance. This appeared to be due at least in part to more rapid
metabolism of Arimidex in o's (less Arimidex in plasma, more trizzole in plasma and urine, higher
recovery as CO.). Theresultantn  “clites, however, may be more slowly cleared in s (higher totai
radinactivity AUC). Thet,, for Arir, was 3-fold greater in #s. Secondary peaks and plateaus
occurred in the plasma concentrations o. Arimidex and totai radioactivity. When the triazole ring was
labelled, 50-70% of the dose was excreted in the urine and 25-40% in the feces in both sexes. The
majority of the fecal excretion appeared to result from biliary excretion of metabolites. When the propy!
or cyvano groups were labelled, however, only 10-20% of the radioactivity was recovered in the urine of
o's with roughly double the amount being excreted in the urine of 2s. The fecal excretion was 40-65%
wheu the propyl or cyano groups were labelled. This gender difference was consistent with the greater
excretion of the radiolabel as CO- and in the feces in d's in these studies. The metabolism of Arimidex
was extensive with <10% being excreted as Arimidex and a number of metabolites appearing. The
disposition of Arimidex was very similar after oral or 1.v. dosing.

Dogs

As for rats, Arimidex was rapidly and efficiently absorbed from the GI tract of dogs (summary
table next page}. Secondary peaks and plat<aus were also seen in the plasma concentrations of total
radioactivity and Arimidex. These wer< abolished after cannulation of the bile duct providing strong
evidence that they result from enterohepatic circulation. Approximately 50% of the administered dose
appeared in the urine and 13-30% in the feces. Metabolism was extensive with <40% of the radicactivity
in bile or urine appearing as unchanged Arimidex. but appeared to e less rapid than in rats. Marked
gender differences were not apparent in dogs but only one study included ¢s. However, when ti.e major
metaoolite, 1.2.4-triazole, was administered directly. it appeared to be clcared more rapidly in &'s.
Induction of metabolism was noted at 23 mg/kg/day after 7 days.

Rabbits
The excretion in rabbits was similar 1o rats and dogs with 50-70% of the dose appearing in the
urine.

Miscellaneous

Chronic dosing with Arimidex induced P430 metabolism and specifically 2B and 3A activity and
protein levels in dog livers at 23 mg/kg/day x 14. Arimidex also decreased artipyrine clearance,
consistent with an inhibitor of antipyvrine metabolism. Arimidex inhibited P450 1A2. 2C8/9, and 3A4
metabolism in human liver microsomes. In rats. Anmidex dose-dependently increased liver weights,
microsomal proteins, P450 activily, cytochrome ¢ P450 reductase activiry. P450 2B acuvity, and P450
3A activity at 25 /dav x 14, Anmidex (25 mg/kg/day x [4) also prolonged phenobarbitai-induced sleep
time. Arimidex is also an inhibitor of P450 metabolism as evidenced by changes in antipvrine
pharmacokinetics and by specific assayvs with liver microsomes. Only moderate binding of Arimidex
occurs to plasma proteins. All metaboiites which account for >5% of the administered dose have been
identified in rats and dogs: a metabolic scheme has been proposed.
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Summary of Dog Oral Arimidex Pharmacokinetic Parameters after a 1 mg/kg
Dose*
study: | DMD012* DMD/020 DMD/007 | DMD/017 | DMD/A030
label:| triazole | triazole | propyl | triazole i vopyl | cvano
Coe (homl . ] © —
e
AUC (pgehr/ml) g
g
t,, (hr) d ) . . | |
? N ’ '
urinary excretion (%) d
2
biliary excretion (%) d
2
fecal excretion (%) d
¢
5 triazole in plasma (12 d
g
% triazole in urine (24t [ o -
T
biocavailability (%) <
=
C/F (mlUhr/kg) d
9 |

! Coaxe AUC, 1, and C; are for Arimidex: al} other pharmacokinetic values are for (otal radioactivity
®0.02 mg/kg Arimidex
¢ bile duct cannulated

IIL. Toxicology

A. Single Dose Toxicity

The following 4 studies were conducted by

They were previously accurately reviewed by M.A. Goheer.
TL.M/691 Acute Toxicity (Limit) Study in Mice: Gral Administration. A single oral dose of 750
mg/m? (250 mg/kg) Arimidex was administered and it was minimally toxic 1o the mice.

iccording to UK and OECD GLP.

TLR/1944 Acute Toxicity (Limit) Studv in Rats: Oral Administration. An cral dose of 600
mg/m? (100 mg/kg) Arimidex was minimally toxic to rats. A dose of 1500 mg/m? (250 mg/kg) killed
6/10 rats within 24 hr and caused severe signs of locai irmitation to the stomach.

TLM/692 Acute Toxicity (Limit) Study in Mice: Intraperitoneal. Administration. A single
i.p. dose of 150 mg/m* (50 mg/kg) Arimidex was administered and it was minimally toxic to the mice.
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TLR/1945 Acute Toxicity (Limit) Study in Rats: Intraperitoneal Administration. An ip. dose
of 300 mg/m* (50 mg/kg) Arimidex was minimally toxic to rats. but 1500 mg/m? was immediately lethal.

RB. Multiple Dose Toxicity

TPR/1992 6-Mcnth Oral Toxicity Study in Rats. Conducted by sccording to
UK. OECD. and US GLP. Numerical data were analyzed for significance using the Jonckheere-Terpstra
non-parametric trend test.

species: Alpk:APSD ra.s (20/sex/group)
drug: Arimidex lot# 44065/91]
dosage: 0, 1, 5, and 50 mg/kg/day for 182 days
age; weight: 45 days, 169-243 g for o and 131-186 g for ¢
route: oral gavage at 5 ml/kg in 0.5% methocel, 0.1% polysorbate 80
recovery: twenty control and HD animals (10/sex) for 53 days
Observations
Clinical signs twice daily for gross findings and weekly physical exams
Body weights daily until dosing, weekly until wk 13, then monthly
Food consumption daily until dosing, weekly until wk 13, then monthly
Ophthaimoscopy pre-study. week 14 and 26 for control and HD only
Vaginal smears weeks 4, 5. 13, 14, 25, 26 and weeks 30-34 for HD recovery group
Hematology weeks 13,25, 33
Clinical chemistry weeks 13.235,33
Urinalysis weeks 12,24, 32
Gross pathology at sacrifice (organs p. 23)
Histopathology at sacrifice {organs p. 23)
Toxicokinetics pre-dose. 2, 4, 8. 16, and 24 hr after first and final doses
pre-dose and 2 hr post-dose during week 5 and 13
a Clinical signs: deaths- 1 control & (wk 20), 1 LD o {wk 25), ] HD & (wk 3) but none atributed
to Arimidex. Excessive salivation 20-30 min following dosing in HD amimais.
b. Body weights: As shown in the following figures (next page), MD and HD Arimidex decreased

o mean body weight by 6 and 10% respectively at 25 wk. The decrease was
significant at 217 wi for the MD group and »7 wk for the HD group. After 8
weeks of recovery. the body weights of the HD o animals were similar to
controls. In contrast. Arimidex increased body weight in all ¢ groups. Mean ¢
body weight was 15. 22, ard 21% higher than controls in the LD, MD, and HD
groups respectively at 25 wk. The increase was significant after 2 wk in the LD
animals and after | wk in the MD and HD animals. After 8 weeks of recovery.
the bodv weights of the HD 2 animals decreased slightly but were still 12%
higher than the control animals.
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450 Males 450 Females

Mean Body Weight (g}
r
3

Mean Body Weight (g}

[+] 4 8 12 16 20 24 28 a2
Study Week

. . 30 - Females
c. Food consumption: For & animals, the

only significant difference with controls was
a 3% t at wk 2 in the HD group. For &
animals, Arimidex increased food
consumption in the HD group ~10% from
wk 1-17 as shown in the adjacent figure.
For the MD group. significant increases
were noted at wks 1. 2,3,9, 10, and I 1.

The LD group had a significant increases
only during wk 11.

Mean Food Consumption (g/animz'day)

10 v 2 e S B T ML S
9 4 8 12 16 20 24 28 2
Study Week
d. Ophthaimology: no treatment related changes
e. Vaginal smears: 0/10 Animals cycled in HD group during weeks 4, 13, and 25 compared

to 28/10 animals cvcling in all other groups. LD and MD cycle lengths
were prolonged 0.5 day cocmpared to controls. After 4 wk recovery 9/10
HD animals were cvcling normally.
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f. Hematology:  Small changes in red cell indices were seen in HD o rats likelv due to aromatase
inhibition in the bone marrow. A 20-50% 1 in WBC, a 35-70% ! in lvmphocytes, and a
20-30% ! in platelets were seen in both HD groups. This 1s likelv due 10 a fall in
estrogen as a result of aromatase inhibition; ¢.g. increases in lvmphocytes occur in
ovariectomized rats. tLymphocytes were also found in the MD and LD ¢ groups. All

the changes appeared reversible except for the 1Hg and i platelets.

Perceunt Change in Hematology Parameters (>3% only)

? Not shown are 32 and 38% increases in [ymphocytes in LD 2 at wks 13 and 25 respectively.

g Clinical chemistry: Numerous small changes were found particularly in the HD groups
(table, next page). Most changes were only found at one time point and most showed
evidence of reversal during the 8 wk recovery period. Opposite effects were noted on
cholesterol, FH. and FSH levels in o and ¢. Sporadic changes in ¢ :loride, phosphate
and calcium levels were also seen and are not listed. The noted effects can be attributed
to metabolic changes resuiting from aromatase inhibition and P-450 induction. The

o g
25 £l
33 17
MCV 25 154 16.3
MCH 2 17 18
WBC 13 117 129
25 153 142
Platelets 13 123 130
25 127 123
35 122
Lvmphocvtes® | 13 136 160
25 169 170

toxicologica: significance of all these changes is probably minor.
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h. Urinaiysis: no treatment reiated changes
i Gross pathology:
enjarged livers:
snlarged ovaries:
animals had enlargement
distended uter: (indication of estrous):

Percent Change in Blood Parameters (>10% only)

31D & had :8% at wk 13: LD 2 137% at whk 25

51D ¢ had +17% at wk 13 and LD ¢ had 136% at week 25
LD % had '136% at week 25
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The following macroscopic findings were noted at necropsy-
39/40 HD anumals; returned to normal during recovery

MD HD
Week & I § d ?

o Tucose 75 K BES 19
Total proten 13 " 11 115
Albrglob 13 18 112

23 120
K~ 25 115 114 115
AP? 13 i8 125

23 119 128 135

33 117
ALT 25 141
AST 13 W22

23 3
Cholesterol 13 118 143 154

25 150

33 112
Triglycerides 13 i34 143

25 13
LHP 13 127 14 133

23 142 149
FSH* 23 152 126 151

Page 42

18-19/20 animals in all 3 treated groups; after recovery only 3/10 HD

HI;, no difference after recovery
Differences were found 1n most organ weights as shown in the following table (next page). The
changes in the heart. lungs. thyvmus, spleen, and kidneys did not show a clear dose dependence,
were not correlated with histologic changes. and could in some cases be anributed to body
weight changes. All of tie other changes resolved during recovery except in ovary, prostate,
kidney. and thymus.

$/20 1n controls decreased dose-dependently to 0/20 in
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J- Histopathology:

ovaries:

vagina:

Percent Organ Weight Changes
Males Females
LD MD HD
Tiver Abs ]
Rel 15 162
ovary Abs 191 1100 187
Rel 161 167 155
uterus Abs 22
Rel 135 129 | 135 )
adrenal Abs i 116 121
Re! 19 127 130 137
kidney Abs 116
Rel
prostate Abs 117
Rel
pituitary Abs 125 17 119 125
Rel 137 138 140
heart Abs 19 16 114
Rel 114 114 18
spleen Abs 17 11} 111
Rel 117 12 12 18
thymus Abs -
Rel
lungs

16-20/20 with 1# of corpora lutea compared to 0/20 in controls. 12-19/20 with
t# of follicular cysts compared to 6/20 in controls: after recovery the only
finding was 2/10 with 1#corpora lutea

7/20 HD with 1endometrial fibrosis that disappeared after recovery

comified epithelium | from 7/20 in controls to 1/20 in HD returning to 3/10 in
each recovery group

! zona fasciculata vacuolation and 1 cortical vacuolization for HD ¢ only that
was similar to control males. after recovery 1 cortical vacuolation was still noted
in3/10HD ¢

slightly hypertrophic thyvroid follicuiar epithelium in 6/20 LD. 6/20 MD, and
15/20 HD ¢ which diminished in recovery; 1basophilic colloid was noted in
12/20 HD < and 4/20 HD 2 which decreased to 4/10 and 0/10 respectively after
recovery

filename N\n2N53112054 1 _pt. 06U



NDA# 20-541

liver. incidence of lesions was as follows: none of these lesio

Page 44

ns were found after recovery

Males Females .
Dose: 0 LD MD _HD ¢ LD MD Hp
hepatocyre hypertrophy 0 17 19 19 ] 7 20 19
i1glycogen vacuolation ¢ 14 19 19 0 9 19 19
hepatocvie fat vacuolation 4 Q - é g 2 3 14
kidney: chronic glomerulonephropathy 1 from 6/29 10 17/20 in HD < and from 1/20 to

12/20 in HD 9; these differences persisted after recovery

k. Toxicokinetics: Arimidex eXposure was . Caw versus Dossge .-

higher in 2 than o based on both C, | . = 3 T AL venm onage

(40%) and AUC (36-180%) comparisons § $ "'3(”//—"’*

(next table). This was most obvious in the J g - ]

LD groups where the L, was Jonger in the 3; 3 . %
©om T

%s. The t, was shorter and the AUCs 4 # L S

markediy lower at week 26 in both HD § = TR

groups, perhaps due to induction of e

metabolism. induction of metabolism R

was apparent at weeks 5 and 13 as welj,

where the pre-dose nadir of Arimidex was
and HD groups respectively (non-dose-ad;
26 in the LD groups suggests minor drug
The Cpp and AUC, _ did not increase lin
adjacent figures where the data was po
Arimidex was thus non-linear, gender-

usted). The increase in the Cn

early inthe 1-50 m
rmalized to dose. Th
dependent, and altere.

e pharmacoki
d with proion

~50 ng/ml, ~20 ng/mi, and <L3

Q for the LD, MD,

S and AUCs at week
accumulation during the achievement of steady state.
g/kg dose range as shown in the

netic behavior of
ged desing.

Dose-normalized Pharmacokinetic Data for Arimidex*

Male

Female

Week | Parameter LD MD LD

MD

max (Ng/MI}
AUC,_ (ngshr/ml)
b, (hr)
T;,ncng/ml,)
Com (Dm0

max (DM
Con (ng/ml)
AUC,_ (ngehrim])
L, (hr}

*adjusted to a | mg/kg dose
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TAR/1946 One-Month Oral Toxicity Study in Rats. The LD and MD were the same as the 6 mo
study. but the HD was 25 not 30 mg/kg/day as for the 6 o study. The findings as previously reviewed
by M.A. Goheer were consistent with the 6 mo study with the following exceptions (new findings in the
6 mo study are not listed):

- ALT was 173% for | mo and :41% for 6 mo studies in HD g,

- Urinalysis showed 1Na” and creatinine in ’s and 1Na"in ¢ during | mo but no changes during 6

mo study,

- 1Adrenal sizes in & in 1 mo but not 6 mo study,

- \Corpora lutea in 1 mo but 1 in 6 mo study

TPD/.52 6-Month Oral Toxicity Study in Dogs. Conducted by according
to UK, OECD, and US GLP. Numerical data was analyzed for significance using the Jenckheere-
Terpstra non-parametric trend test. i

species: Beagle dogs (4/szx/group)
drug: Arimidex lot# 44065/91
dosage: 0.1, 3, and 8 mg/kg/day for 26 wk (182 days)
age; weight:  46-51 weeks; 12.4-19.3 kg for o and 10.3-17.2 kg for &
route: oral gelatin capsules containing tablets
recovery: six control and HD anirnals (3/5ex) for 8 wks
Observations
Clinical signs twice daily for gross findings and weekly physical exams
Body weights weekly
Food consumption daily
Ophthalmoscopy pre-study, week 5, 13, and 26
EKG pre-study, weeks 4, 13/14, and 25 at 3 hr after dosing
Vaginal smears weeks 4, 5. 13, 14, 25, 26 and weeks 30-34 for HD recovery group
Hematology poa-study, weeks 13, 25, 30, and 34
Coagulation pre-study. weeks 13 and 25
Blood chemistry pre-study. weeks 13, 23, 30, and 34

Hormonal chemistry  %: pre-studv, weeks 1,3,5,7.9, 11, 13,15.17, 19, 21, 23, 25, 27, and
then weekly during recovery
o: pre-study, weeks 13,25, 30, and 34

Urinalysis pre-study, weeks 13 and 23
Gross pathology at sacrifice {organs p. 25)
Histopathology at sacrifice (organs p. 26)
Toxicokinetics pre-dose. 1, 2,4, 6, 8. 12, 16. and 24 hr after doses on days 1, 14, 28, and
182; 48, 72, 96, 120, and 144 hr after final dose in HD recovery groups
a. Clinical signs: inhibition of estrous cycling in MD and HD ¢
b. Be v weights: Mean body weight was 110-15%% in HD o starting at wk 2. Body weight

returned to control values within 1 wk of cessation of dosing. The HD £ mean
body weight was decreased 7% wk 3 only.

c. Food consumption: tin 1/7 control 2 and 1/4 MD 2, 1 in 1/7 control ¢ and 2/7 HD &,
‘ consumption not affected during recovery
d. Ophthalmoscopy: no treatment related changes
e. Cardiology:  Nochanges in QT imerval, SBP, DBP, MBP, or temperature; however, changes

in R-wave amplitude were detected (the following values differ from those in
Table 6, p. 58 because they are mean = SD and not median values). In the
absence of changes in hear histopathology or other cardiac parameters, the
Sponsor did not consider the R-wave changes toxicologically important.
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-wav d = =4
week  control LD MD HD
2 3.16 = 0.45 3.38 £ 0.83 2.600.52 2.83+£0.80
4 3582054 3352071 2.78 4 0.66 2.33 % 0.69°
13 3.09+043 3.05 % 0.65 2.35::0.66 2.23+0.83°
25 3.07 £0.45 305x0.72 2332021 207073

34 310026 - i 290036
2 n=3. ® statistical.y significant

f. Hematology: Changes were only seen in HD dogs as shown in the following table. All of the
listed changes recovered after Arimidex withdrawal.

Percent Change in Median Hematology Parameters for HD .
Groups
Week 13 Week 25
c 2 d ¢
<HD =T : 03 T3
IRBC 22 10 13 16
1Het 24 - 13 16
1 Platelets 75 37 77 33
{WBC 22
I Neutrophils 25
tLymphocvtes 20
g Coagulation:  no treatment re.ated changes
h. Blood chemistry: Changes were onlv seen in nD dogs as shown in the following table.

All of the fisted changes recovered after Arimidex withdrawal. Note
that the ALT values varied over a large range in the individual HD
animals.

Percent Change in Median Blood Chemistry Parameters for

HD Groups

Week 13 Week 25

o ? d
TAP A T60 A
1Cholesterol 21
i Creatinine 21 135 7
1Ale:glob 25 12 20 13
1ALT 183 220 255 65
T TS T T T
51-386 62-219 81-522
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i Hormonal chemistry:
In o's, testosterone levels * during the treatment period. but were only 20-30% of controls during
the recovery period:

Fold Diff o T . Level
week LD MD HD
13 81 11.5 6.4
23 8.6 10.7 9.2
30 - - 0.20
34 - - 031

In ¢ dogs the following effects on r ‘productive function were found.

1) Estreus cyeling of estradic, and progesterone
Control animals exhibited a normal =strous cycle (elevated plasma estradiol followed by
clinical signs of estrous followed by a 6-12 week rise in plasma progesterone). InLD
animals, a progesterone rise occurred in all 4 dogs, but was associated with signs of
estrous in only 2/4 dogs. In MD dogs, a progesterone rise was seen in all dogs, but no
signs of estrous occurred. All HD dogs showed multiple progesterone cvcles wiin
persistence of progesterone levels above 5 nM for periods of 16-34 weeks. Leng
intervening anestrous periods were not seen between cycles. After drug withdrawal, the
progestercae levels rapidly fell and did not rise again.

i Peak plasma progesterone levels
As shown in the next table, progesterone levels in LD dogs were double the control
values and in the HD dogs were 6-fold greater than controls. The MD animals had levels
that were not statistically significantly different from controls.

__Ms:dlan_Cmu
Control LD MD HD

Cpee (AM) 119 238 36 678
AUC (nmolewk/l) 560 1360 290 3070

1) [eraporal relatic:
Unlike control and LD dogs, the MD and HD animals had no clear relationship between
estradiol and progesterone levels.

v) Plasma estradiol levels
All the obtained estradiol concentrations were grouped into 3 categories { <9 pM, 9-<25
pM. and >23 pM). All dose groups had similar (45-60%) numbers of samples with
undetectable estradiol (<9 pM). .. swise, there was no statistically significant
difference benween dose groups in the number of samples with estradiol between 9 and
25 pM. The percentages of samples with estradiol values >25 pM were 14.4 % in
controls. 25.0% in LD, 3.6% in MD. and 16.3% in HD.

Urinaivsis: no treatinent related changes

Gross pathology:

enlarged liver 2HD #and 2HD ¢

enlarged cysiic/nodular ovaries all Arimidex treated ¢ and in 2 HD ¢ afier the withdrawal
period

Fcalratd
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The organ weight changes are listed in the following table. Not all inclvded numbers were
indicated to be significant, but were captured to show a trend. Many entries were rniot tested for
significance by the Sponsor due to "low numbers of animals” (although all groups had 3-4
animals. apparentiy more are needed for the trend analysis). The most important findings were
increases in liver weights in M) and HD o and HD ¢: increases in testes and prostate weights;
very large increases in ovarian weights: increases in kidney weights in o's: and decreases in
pituitary weights in #s. Most of these changes resolved or significantly recovered after
withdrawal of Arimidex except for the pituitary weights which not oniy resoilved but then
increased 50%. Arimidex had opposite effects on spleen weights in & and ¢ dogs during
treatment, but after Arimidex withdrawal both sexes had larger spleens.

* not tested for statistically significant due to "low numbers of anima!ls (3)"

L. Histopathology:

Percent Changes in Median Organ Weights -
Week 27 Week 35
d ? HD?
LD MD HD LD JL MD HD ¢ Q

Tiver =T ADS T 136 TIT 16. 113 ———

Rel 134 1107 165 113 116
ovary Abs 1122 1278 1700

Rel 1157 1343 1728 189
testes Abs* 156 144 140

Rel 138 138 162
kidney Abs 1) 118 138

Rel 124 130 149
pituitary Abs il3 20 134 154

Rel 126 119 137 144
spleen* Abs 188 191 144 113 117 128 156 1138

Rel 186 181 16 113 133 150 1 1132
prostate* | Abs 188 rid3 (43 121

liver:  dose-related diffuse hepatocyie enlargement in MD and HD groups: minimal to mild
hepatocyte degenerationvnecrosis in HD dogs with balloning, clear cell change, and
neutrophil infiltration: all recovered after Arimidex withdrawali

pvany: tcystic follicles and tstroma in all Arimidex treated animals; ' corpora lutea in 3/4 HD>

afier withdrawal 2/3 still had 1corpora lutea and istroma

persisted after drug withdrawal

multifocal hyperplasia in 2/4 LD and 3/4 HD ¢ which persisted in 1/3

HD afier drug withdrawal

yterus: endometrial hyvperplasia {1/4 LD, 1/4 HD}, cystic endometrial hyperplasia (1/4
LD, 2/4 HD), luminal dilatation (1/4 HD), mucus cysts (1/4 HD): the hyperplasia

pituitary gland: gonadotroph hyperplasia in 5/8 LD, 8/8 MD, and 7/8 HD compared 1o 2/8 in
controls; mild hvperplasia still present in 1/3 ¢ and 3/3 ¢ afier drug withdrawal
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1estes;

withdrawai

all which resolved after drug withdrawal

m. Toxicokinetics:

The pre-dose plasma concentrations of

Arimidex normalized to dose are

plotted in the adjacent figures. In LD

males, the pre-dose plasma
concentrations steadily accuinulated

throughout the 6 mo exposure penod.

In MD and HD males, Arimidex
accumuiated 2-fold over the first 8
days and then the levels dropped
probably due to induction of
metabolism. In females the C
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mild Leydig cell hyperplasia in all treated animals which resolved after drug

thymic involution in all Arimidex treated & and 1/4 LD, 3/4 MD and 2/4 HD ¢;

C e vorsus Study Day: Famales

Day

values were markedly lower than males. At 78 days, the C,, ratios of &:2 were 3.8, 3.2, and 2.7
inthe LD MD, and HD groups respectively. In the females, the induction of metabolism
appeared to occur more rapidly (the MD levels dropped without accumulating) and at a lower

dose than in the males.

The AUC data normalized to dose is
plotted in the adjacent figures. The
AUCs increased non-finearly with
dose. At the end of the treatment
period the LD:MD:HD AUC ratios
were 1:4.3:11.5 for #sand 1:4.5:12.2
for ¢ instead of the 1:3:8 dose ratio.

The o:¢% AUC ratios were 2.0, 1.8, and

1.8 for the LD. MD. and HD groups
respeciively.

The C,,,. data rormalized to dose is

NERRREE

g, hy

{ =1

]y I
* * /_—— -t gt
§oem” ==

¢ B o M 0 WS M e
Sty Ouy

C pue vereus Timse: Males

shown in the adjacent figures. As with = !

the AUC, the C,,,, increasecd non-
linearly with dose and there was
evidence of drug accurnulation in all
groups foilowed by induction of
metabolism at the MD and HD. The
C,.. Occurred between ~4-10 hr with
no clear pattern between dose groups
or with study day.
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No 1., data was provided by the Spo~-or, but was calculated by the reviewer using t,, = 0.693/a,.
The t.,s at day | and 14 could not be calculated hecause the levels did not decline significantly
over 24 hr. The t':s in o's and ¥s were 26.5 and 14.4 hr respectively on day 2¥, and 22.3 and
13.7 hr respectively on dav 182. Taken together the toxicokinetic data shows that the exposures

filename N 203541120541 _p1.000



® MDA 20841 30F S



NDA# 20-541 _ Page 50

to Arimidex in the MD and HD groups were 50% greater than was expected from the LD
exposure. In addition the AUC exposure for females was 40-50% lower than for males given the
same dosages.

TKD/631 Pilot Toxicity Study in Dogs. Conducted by according to GLP
excépt that the study was unaudited and only a summary is submitted. The doses were significantly
higher than those used in the | mo and 6 mo studies. The findings, hc vever, were consistent with the 6
mo study.

species: Beagie dogs (l/sex/group)
drug: Arimidex
dosage: Part A- 1 g and | ® dog were treated daily with doses increasing

from 15 to 30 mg/kg for 8 days
Part B- 2 fresh dogs were dosed with either 15 or 20 mg/kg/day for 21
days, and the 2 dogs from Part A were dosed with 20 mg/kg/dey for ...
davs
route: oral gelatin capsules containing powdered tformuiation

TAD/636 One-Month Oral Toxicity Study in Dogs. The LD and MD were the same but the HD
was 12 not 8 mg/kg/day as in the 6 mo study. The findings as previously reviewed by M.A. Goheer were
consistent with the 6 mo study with the following exceptions (new findings in the 6 mo study are rot
listed):

- Triglycerides and cholesterol were | in HD groups during | rho but not 6 mo study

- 1Creatinine in 1 mo but not 6 mo study

- 1Heart weight in 1 mo but not 6 mo study

- Lenticular degeneration in eves of | HD 2 in | mo study not seen in 6 mo study

- The non-linearitv of the pharmacokinetics was not as obvious in the | mo study (assessed only

at day 28)

TKD/634 Investigatory Study in Dogs: Oral Administration for Six Months. An 8 mg/kz/day
regimen of Arimidex tablets was given to dogs (2/sex) for 6 mo. The findings as previously reviewed by
M.A. Goheer were consistent with the full-blown 6 mo study with the following exceptions (new
findings in the full-blown stdyv are not listed):

- 1Glucose in pilot study, tut not in full-blown

- 1Cholesterol in pilot study, but ' in full-blown

- Testes weight tonly 4% in pilot study. but 50% in full-blown

- 1Heart weight in pilot study. but no change in full-blown

C. Special toxicity

TKY/143 Topical Tolerance Assessmeni: Phvsiochemical Characterization. Conducted by

according to UK and OECD GLP. The maximum solubility of Arimidex in water was
1.8 mg/ml. Arimidex dissoived in 0.9% saline changed the pH from 6.46 to 6.82. The osmolality of
Arimidex 1n 0.9% saline was 286 mosmol/kg.
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TVN/140 Topical Tolerance Assessment: In Vitro Assessment of Cytoioxicity and Jrritant
Potential. Conducted by according to UK and OECD GLP. Previously reviewed
by M.A. Goheer, additional details are added here. Cultures of 3T3 Swiss inouse fibroblast and XB-2
mouse teratomal keratinocytes were exposed te: 0.1, 10, 100, 25C, 500, and 1000 pg/ml Arimidex.
Control cultures contained DMSO.
» The highest concentration at which no effect on growth could be observed was 100 pg/m} in
both cell lines. The IC,, for 2-day growth inhibition. however, was 744 and 286 ug/m! in 3T3
and XB-2 cells respectively. Arimidex was thus scored positive for specific toxicity to XB-2
keratinocytes.
» As for growth inhibition, the highest concentration at which no effect on keratin production in
XB-2 cells could be observed was 100 ug/ml. The ICs; for inhibition for keratin production was
165 ug/ml and this was deemed not significantly different from the 286 pg/m! for growth _
inhibition. Arimidex thus scored negative for inhibiting keratinization at non-cvtolethal
concentrations.
» Stratification of XB-2 cells was determined by comparing colony area to cell number. The
ICsps for colony area and cell number were 155 and 185 ug/ml respectively. Arnimidex thus
scored negative for the ability to affect stratification at non-cytolethal concentrations.
» Arnirridex scored negative for the ability to stimulate enzyme release (LLDH and
hexosaminidase} 2 hr after exposure to nen-cyvtoiethal concentrations.
Based on these evaluations. Arimidex was classified as having low topical irritan: potential.

TDM/8C1 Passive Cutaneous Anaphylaxis Study in the Mouse/Rat. Conducted by Zeneca
Pharmaceuticais according to UK and OECD GLP.
species: Alpk:AP,CD-] 2 mice (5/group)
Alpk:APSD & rats (3 rats/mouse semm)
drug: Arnimidex lot#54953/93
dosage: 1.25 mg on davs ! and 15

age: weight:  mice- 33 days: 22.0-25.1 g
rats- 56 days. 258-297 g
route: 0.25 ml x two sites s.c.

Arimidex was mixed with PEG 400:water 2:3 to give 2 5 mg/m! solution that was then mixed 1:1 with
aluminum hydroxide gel. An 0.5 ml aliquot was injected s.c. 2x into mice at 2 week intervals. Sera was
ccllected 10 davs after the last injection and frozen at -20°C until used for the passive cutaneous
anaphvlaxis (PCA) assay. Bovire gamma globulin mixed with aluminum hydroxide (final [BGG] =0.2
mg/ml) was used as a positive control and PEG 400:water mixed with aluminum hydroxide was used as a
negative control. For the PCA assay. serum was diluted 5x and injected (50 ul) intradermaliy into a
single site of the dorsal skin of each of 3 shaved rat backs Each rat bore 5 sites from different mouse
sera and 1 saline control site. After 24 hr, an i.v. dose of 2.5 mg Arimidex or 3 mg BGG each mixed
with 5 mg Evans blue was administered. After 30 min. the animals were examined for dve leakage at the
injection site. A positive reaction was scored when the diameter was 25 mm. All BGQG sites gave
positive reactions (3-15 mm). The data indicate that Arimidex did not stimulate [gE antibodies in the
mouse.

filename N \n2033 120541 _pr 000




NDA# 20-541 _  Page52

TDG/141 Contact Sensitization Study io the Guinea Pig. Conducted by

according to UK and QECD GLP. This study was previously reviewed by M.A. Goheer. Since the
treatment procedure was more complicated than depicted in his review, that data and the conclusions are
captured here.

Treatment Procedure for Assessment of Contact Sensitization

Induction Phase Challenge Phase: Day 22-23 Topical’

Group Day 1- Day 7- Day 8-10 Test Fiank Control Flank
Intradermal® Topical Topical®
I 5% MTG® 10% SDS¢ | 20% MTG || 10% MTG water
II 2.5% Arimidex® | 10% SDS 25% 25% diluent*
Arimidex® Arimidex©

II diluent® 10% SDS diluent® 25% 10% MTG

Arimidex®

3 duplicate sites on each animal were injected with 0.1 ml Freund's adjuvant alone, 0.1 ml of the indicated
test article alone, and 0.1 mi of the indicated test article in (indicated diluent):(Freund' adgjuvant), i:1

® monothioglvcerol in water

¢ in 0.5% hydroxypropylmethyicellulose. 0.1% Tween 80

¢ 10% sodium dodecylsulfate in soft paraffin, massaged into skin

¢a2 x4 cm Whatman #3MM filter paper saturated with the indicated solution was attached with
adhesive tape on day 8 and removed on day 10

fa 1 x 2 cm Whatman #3MM filter paper stitched to impermeable rubber sheeting containing the
indicated solation was attached to a 5 x 5 ¢cm shaved area with adhesive tape on day 22 and removed on
day 23

The chalienge sites were graded 24 and 48 hr after removing the challenge bandage and compared to the
Magnusson and Klingman Allergenicity rating scale. The known sensitizer MTG caused a positive
response in 50% of the animals induced and challenged with MTG (Group 1). Arimidex caused no
positive responses in any animals that had been induced and challenged with the drug : Croup 11} and it
was thus not considered to be a contact sensitizer. Positive reactions were noted, howzver, in 2/10
anmimals challenged with Arimidex in the irritancy controls (Group lli. no induction) versus 0/10 positive
reactions in animals chalienged with MTG on the control flank. Artmidex may thus have irritant
potential.

TDG/181 Passive Cutaneous Anaphylaxis Study in the Guinea Pig. Conducted by Zeneca
Pharmac=uticals acc crding to UK and OECD GLP.

species: albino HSD/POC Dunkin Hartey & Guinea pig (5/group)

drug: Anmidex lot#34053/93

dosage: 0.625. 1.23. and 2.5 mg/kg on davs | and 8

age: weight:  induction- 29-36 days; 307-401 g

challenge- 46 days; 341-494 ¢
route: 1.0 mlkg s.c. with s0.25 ml site

Arimidex was mixed with PEG 3400:water 2:3 to give 1.25. 2.5, and 5 mg/ml solutions that were then
mixed 1:1 with Freund's adjuvant. An 1 mi/kg aliquot was injected s.c. into the scapular region. One
week later the animals were injected again with 1 ml/kg of 0.625,. 1.25, and 2.5 mg/ml Arimidex only.
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Sera was collected 14 dayvs after the second injecticn and frozen at -20°C until used for the passive
cutaneous anaphvlaxis (PCA) assay. Bovine serum albumin mixed with Freund's adjuvant (final [BSA]
= 1.0 mg/m}) was used as a positive control and PEG 400:water mixed with Freund's adjuvant was used
as a negative control. For the PCA assayv, serum was diluted to give 5 titers (t:1, 1:3. 1:7, 1:15, and 1:3!
for control and Arimidex treated animals: 1:3, |17, 1:15, 1:31, and 1:63 for BSA t-eated animals).
Aliquots to be used for the 1gG assays were incubated at 56°C to inactivate IgE. Aliquots were injected
(50 ul) intradermally into a single site of the dorsal skin of each of 3 shaved Guinea pig backs. Each
animal bore dilutions from two different sera and 2 saline controf sites. After 4 hr for [gG assessment
and 24 hr for 1gE assessment. an i.v. dose of 2.3 mg/kg Arimidex or 10 mg/kg BSA each mixed with 10
mg/ml (10 mg/kg) Evans blue was administered. After 30 min. the animals were examined for dye
leakage at the injection site. A positive reaction was scored when the extravasated dve diameter wasz5
mm. All BSA dilutions (but not all sites) gave positive reactions (5-15 mm) in both the igG and IgE
assays. All sites with sera from Ari~idex challenged animalis were negative. The data irdicate that
Arimidex did not stimuiate anaph* uctic (IgE or IgG) antibodies in the Guinea pig.

TDG/182 Active Systemic Anaphylaxis Study in the Guinea Pig. Conducted by Zeneca
Pharmaceuticals according to UK and OLCD GLP.

specles: albino Dunkin Hartey ¢ Guinea pig (5/group)

drug: Arimidex lot#54053/93

dosage: 0.625,1.25, and 2.5 mg/kg on days 1 and 15

age: weight: 37 davs; 312-429 ¢

route: 1.0 ml/’kg s.c. with s0.25 m] site

Anmidex was mixed with PEG 400:water 2:3 to give 0, 1.25, 2.5, and 5 mg/mli solutions that were then
mixed 1:1 with Freund's adjuvant. An . ml/kg aliquot was injected s.c. into the scapular region. Two
weeks later the animals were injected again with | mbkg of 0, 0.625, 1.25, and 2.5 mg/ml Arimidex only.
Bovine serum albumin mixed with Freund's adjuvant (final [BSA] = .0 mg/ml) was used as a positive
control. After another 2 weeks, an t.v. dose of PEG 400:water {2:3), 2.5 mg/kg Arimidex, or 10 mg/kg
BSA was administered. The animals were examined for 3 hr for signs of anaphylaxis (labored
respiration. licking/rubbing nose. retching. convulsions). Two of the first two BSA treated animais
showed signs of marked anaphviaxis within 3 min and the remaining 3 animals were not injected. No
reaction to challen~e with Arimidex or the controls were observed. The data indicate that Arimidex did
not stimulate an active anaphylactic response in the Guinea pig.

TIB/S512 Topical Tolerance Assessment: Dermal Tolerance Study in Rabbits. Conducted by

according to UK and OECD GLP. This study was previously reviewed by M.A.
Goheer. The mean irritation score was 0.02 (out of a maximum of 8.0) and Arimidex was not considered
1o be an imritant to rabbit skin.

TIB/513 Topical Tolerance Assessment: Ocular Tolerance Study in Rabbits. Conducted by

according to UK and OECD GLP. This studv was previously reviewed by M A,
oneer. L ne mean uritation scores were 0.33 and 0.0 (out of a maximum of 110) at 1-2 hr and 24 hr
after dosing respectively. Arnimidex was thus considered 1o be non-irritating to rabbit eves.

Summary of toxicology

Single dose- Mice readily tolerated single doses of Arimidex given at 750 mg/m- orally or 150
mg/m- 1.p. Single oral doses of 300 mg'm* Annudex and 1.p. doses of 300 mg/m* were minimally toxic
to rats. Doses of 1500 mgsm® were lethai by both oral and t.p. routes in rats.

Multiple dose- Toxicokinetic analyvsis indicated that systemic exposure to Arimidex after
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repetitive dailv dosing in rats and dogs was not a simple linear function of dose as a result of dose-
dependent drug accumulation and. at the higher doses. most likelv induction of Arimidex metabohsm.
There were major toxicokinetic dificrences between rats and dogs. In rats, the exposure to ¥s was
~double the exposure to d's at 6 and 30 mg/m*/day; but at 300 mg/m*/day the exposure was only ~20%
greater in ?s than o's. In dogs. however. the opposite was true. The AUC exposure tor @ dogs was
double the exposure for 5w 20, 60. and 160 mg/m*/day. Since toxicity in rats occurred predominantly
in the HD groups, there was thus no major gender differences in the severity of most of the toxicologic
parameters for rats. In contrast, the higher Arimidex exposure of ¢ dogs was seen as more severe
hematologic changes, R-wave amplitude changes. kidney weight increases, and spleen weights increases
compared to the 2s. Most of the tuxicities observed could be attributed to disturbances in steroid
hormone biochemistry from aromatase inhibition and 1o the induction of detoxification enzymes.
Arimidex decreased body weight in o rats and dogs. but increased body weight in ¢ rats only. This was
consistent with the increased food consumption that was only seen in 2 rats. Due to the expected effect
on estrogen synthesis, estrous was biocked in rats at 300 mg/m*/day and in dogs at 60 mg/m*/day.
Arimidex caused hematologic disturbances most likely due to the significant presence of aromatase in
bone marrow ceils and a role for local estrogen in normal hematopoiesis. These disturbances were 10-
20% decreases in RBC. Ht. and Hb: and increases in platelets in both species. Lvmphocvtes and WB(s
increased in rats, but decreased in ¢ dogs. The end-organ toxicities were directed mainly to the liver and
reproductive organs and were reversible when Arimidex was witndrawn. Liver mass increased. In dogs.
this was associated with hepatocyte degeneration/necrosis. neutrophil infiltraticn, and increases in serum
ALT. AP. and cholesterol. In rats. the enlarged livers were associated with hepatocyte hypertrophy and
vacuolation, increased cholesterol. but decreased serum AP, ALT. and AST. It is reasonable to attribute
the liver changes to induction of metabolic enzvmes. Ovaries were enlarged and had increased ¢.xpora
lutea, cysts. and stroma. Rats had endometrial fibrosis and less cornified vaginal epithelium: dogs had
uter) with hyperplasia and mucus cvsts. Dogs also had reversible mammary gland hyperplasia. These
uterine and mammary gland effects can be anributed 10 the chronic high progesterone levels induced by
Arimidex. The dogs had increased testes weights. reversible Levdig cell hyperplasia. and testosterone
levels which were elevated 10-fold at 220 mg'm*/dav. !t can be speculated that this was due to a lack of
estradiol svnthesis due 10 aromatase inhibition. an expected unabated secretion of luteinizing hormone
due 1o loss of feedback inhibition from estradiol. stimulation of Levdig cell testosterone production by
LH and a concomitant hvperplasia. Further studies would be needed to confirm this propesed cascade.
A non-reversible finding was adrenal cortical vacuelation in 300 mg/m?/dayv 2 rats that was similar to
control o's: this can thus be considered a result of masculimization. Other microscopic findings were
reversible hvpertrophic thvroid epithelium in # rats (masculinization}, persistent chronic progressive
glomerulonephropathy 1n rat: (a common disease in rats exacerbated by high protein in the diet).
persistent pituitary gonadotroph hyperplasia in dogs. and reversible thvmic involution in dogs. Thers
were thus no serious irreversible toxicittes associated with long-term daily Arimidex administration.

Special toxicin- In virro studies with keratinocyvies, contact sensitization studies in Guinea pigs.
and dermal and ocular tolerance studies n rabbits indicated that Arimidex would have low irritancy
potential in humans. Likewise, passive cutaneous anaphylaxis studies in mouse/rat and Guinea
r12/Guinez pig svstems. and active svstemic anaphyiaxis stedies in Guinea pigs indicated that Arimidex
has a very low potential tor inducing anaphy lactic responses.
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Histopathology Inventory for ND #20-541
Studv TLM/69] ; TLR/1944 | TLM/692 | TPR/1992 | TAR/1946 | TRD/63L | TAD/636 | TRD/634 | TPD652
. mouse rat mous¢ ral tat dog dog dog dag
Species } i
e
Adrenals X X X X X
Aona X X X X X
Bone Marrow smear X X X X X
Bone X X X X N\
Brain . X X X X X
Bronchus X X X X X
Cecum X X X
Cervix X X X X X
Colon X X X X .X
. Duodenum X X X X X
Epididymis X X X X X
Esophagus X X X X X
Eve X X X X X
Failopian tube
Gali bladder X X X
Gross lesions L L L X X X X kY
B Harderian gland X X
Heart X X X X X
Hyphophysis
lieum X X x X N
Imection site
jejunum X X X X X
Kidneys X X X X X
Lachrymai gland
Larvnx
Liver X X X X X
Lungs X X X X AN
Lympn nodes. bronchial X X hY
Lymph nodes. cervical X X X X
Lvmph nodes mandibular X X
Lymph nodes. mesentenic X X X X X
Mamman, Giland X X X X X
Nasal cavity
Oplic nerves
Ovaries N X X X X
Pancreas hY hN X X X
Parathyvroid hY X X X X
Penpheral nenve
Phannx
Pituitan X hY X X N
Prostate hY AN x X kY
Rectum
Sativary gland AN A X X kY
Sclate nerve hY X X X X
Serminal veésicies hN X
Skeieral muscle N A X A AN
Skin AN AN A
Spinal cord AN N X hY hY
Spieen hY Ky hY X kY
Stemum AN X
Stomach N AN X hY N
Testes AN AN X X N
Thymus \ A X N A
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Thvioid X X X X N,
Tongue X X X X X
Trachea X X X X X
Unnarv bladder X X X A X
Literus X X X X X
Vagina X X X X X
Zyvmbal gland
Not stated

L- limued 10 thoracic and abdominal cavities

I Preclinical Arimidex Formulations
TPR/I992  ITAR/I946 |TPDI6S2 |TAD63#  |TADI6Ie
rat rat dog dog dog
NDA 6 mo 1 mo 6 mo 1 mo I mo
Animidex 1.0 T.0 T.0 T0 ]
iactose 93.0 68.0 68.0 68.0
povidone 20 2.0 2.0 2.0
sodium starch glveolate 3.0 3.0
Explotab 30 3.0
magnesium stearate 1.0 1.0 1.0 1.0
hvdroxvmethviceilulose 1.5
230 230 25.0
03
titaniumn dioxide 0.4
X
x

* adjusted 1o 1.0 mg Arimidex from nearest size

IV, Reproductive Toxicity

TRR/2234 Sighting Teratology Study irn Rats: Orai Administration. Conducted by Zeneca
Pharmaceuticals, Cheshire. England in 1994, Not conducted according to GLP: complete study report

not provided.

Methods
species: Alpk:APSD rats (mated %)
drug: Arimidex (lot® not provided
dosage: 0.0.002.90.02,0.1. 0.5, and 1.0 mg’kg’day from day 7 to 16 of gestation
(103 group; 6 additional ¥ allocated to control. 0.1, and 0.5 mg'kg groups in
order to study matemnal exposure «nd placental transfer assessment)
route: aral gavage (specifics not provided)
Results

Radiolabelled Arimuidex administered to 0.1 and 0.5 me'kg ¢ was found to cross the placenta;
fetal concentrations of Arimidex in plasma (25 and 136 ng-equiv:g. respectively} were 40% of
corresponding maternal plasma concentrations (65 and 343 ng-equiv/g. respectively). Plasma
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progesterone concentrations were increased by 15 and 19%, respectively, in 0.1 and 0.5 mg/kg-dosed ¢
as compared to concurrent controls; high dose progesterore concentrations were not reported. Maternal
body weights were depressed 10, 7. 11, and 21%, respectively, in 0.02. 0.1, 0.5, and 1 mg/kg ¢ as
compared to control weights during the study duration: weights of empty uteri were depressed 6 and 26%
in ¢ administered 0.5 and ! mg/keg.

The number of live fewuses and total number of implants were decreased in a dose-related
manner in  administered 0.1 mg/kg and above; post-implantation loss and number of resorptions were
also inzreased in these animals. Pre-implantation loss was increased at 0.5 mg/kg and above. Placental
weights were significantly increased (43-65%) in 2 administered 0.1 mg/kg and above: placentas of ¢
administered 0.5 mg/kg and abave were discoloied in appearance. There were no fetal abnormalities
reported.

TTR/2235 Teratology Study in Rats: Oral Administration. Conducted by Zeneca
Pharmaceuticals, Cheshire, England in 1994 according to UK, OECD, and US GLP.
Methods

species: Alpk:APfSD rats (22¢/group - 4 additional 2/control, 0.1 mg/kg groups
designated for determination of placental transfer)

drug: Arimidex, lot # 44065/91

dosage: 0.0.02, 0.1, 1.0 mg/kg/day (based on results of study described above)

route: oral gavage at dose volume of 0.5 ml/100g BW in distilled water

duration: gestaticn day 7 to 16

Results

Radiolabelled Arimidex admimistered to 0.1 mg/kg ¢ was found to cross the placenta: within 2
hours of dosing, fetal concentrations of Arimidex in plasma (29 ng-equiv/g) were 45% of corresponding
maternal plasma concentrations (64 ng-equiv/g). All Arimidex-dosed ¢ exhibited pregnancy with the
exception of one LD (no sign of implantation) and one HD (late resorptions only) animal. Body weights
(13%.) and food consumption (6%1) of HD ¢ were reduced during the dosing period. but recovered
within the following & days.

Macroscopically. a dose-related increased incidence of blood in the uterus and hemorrhagic
placentas was observed in Arimidex-treated animals: however, there was no microscopic evidence of
these observations. These changes may have been a result of increased blood flow to these organs.

Numbers of live fetuses, total implants. and implantation loss were similar in control and
Arimidex-treated ¢. However, placental weights were increased 38 and 50%, respectively. in MD and
HD ¢ as compared to concurrent controls: fetal bodyweights were depressed 3 and 6%. respectivety, in
these dose groups. Evidence of delaved fetal development (incomplete ossification) was observed at the
HD. A slight increase in the incidence of umbilical artery vananon (from right side to left side of
bladder) in fetuses from Arimidex-dosed animals was indicated to be a spontaneous strain-related
variation .

TRB/609 Sighting Teratolegy Study in Rabbits: Oral Administration. Conducied by Zeneca
Pharmaceuticals, Cheshire. England in 1994, Not conducted according to GLP; complete study report not
provided.
Methods

species: NZW/DB Hybrid rabbus (7 mated ?/group: 8 additional 2 designated to 0.1 and

0.5 mg/kg groups o provide samples for study of maternal exposure and
placental transfer)

drug: Arimidex
dosage: 0,0.002.0.02.0.1. 0.5, 1 0 mg/kg/day from gestation days 7to 19
route: oral (not specified}

fiiename N 'n20341:205841_p1 000
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Results: Radiolabelled Arimidex was found to cross the placenta; fetal plasma concentrations (18
and 89 ng-equiv/g, respectively) were 40% of maternal plasma concentrations (50 and 227 ng-equiv/g,
respectively} in @ administered 0.1 and 0.5 mg/kg. Arimidex-treated animals exhibited depressed
pregnancy rates (6/7,6/7, 5/7, 3/7, and 47 pregnant 2 with live fetuses, respectively, at 0.002. 0.02, 0.1,
0.5, and | mg/kg). Estradicl levels in Arimidex-treated ¢ were depressed in a dose-related manner:
progesterone levels were depressed at doses >0.02 mg/kg . Hemorrhagic follicular cysts were observed
microscopicaily in Arimidex-treated animals: this finding was most prevalent at 0.5 and | mg/kg (3/6
and 3/7 dams, respzctivety).

Feiai bodyweights were depressed 13% at the HD when compared to concurrent controls. There
were no fetal abnormalities.

TTB/610 Teratology Study in Rabbits: Oral Administration. Conducied by Zeneca -
Pharmaceuticals, Cheshire, England in 1994 according to UK, OECD. and US GLP.
Methods

species: NZW/DB Hybrid rabbits (20 pregnant /group + additional 3 control and
5 MD? allocated for assessment of placental transfer)

drug: Arimidex lot¥ 44063/91

dosage: 0.0.02, 0.2, 1.0, 5.0 mg/kg/day

age; weight:  age not reported (sexually mature); 2.38-3.61 kg on gestation day 1

route: gastric intubation {control and HD ?) and drench m~thod (LD, MDI1, MD2) in
distiiled water

Results: Radiolabetled Armidex was found to cross the placenta: fetal piasma concentrations (36

ng-equiv/g) were 38% of corresponding maternal plasma concentrations (7 ng-equiv/g) in
administered 0.2 mg/kg. Arimidex caused pregnancy failure in rabbits administered | and 5 mg/kg;
approximately 33% of these animals exhibited signs of imgplantation. Body weights, food consumption,
and effects on pregnancy parameters were not measured in HD#. Estradiol and progesterone
concentrations were depressed in Arimidex-treated 2 in a dose related manner,

Pre-implantation loss was increased in € administered 0.02 and 0.2 mg/kg; this was associated
with decreased numbers of implantations and live fetuses at 0.2 mg/kg. Body weights (depreszed 14, 27,
and 36%. respectively) and food consumption were depressed in 2 administered 0.02, 0.2, and 1 mg/kg
Arnimidex. There was an absence of corpora lutea. and an increased incidence of mild. moderate. or
severelv hemorrhagic graafian foliicles in @ administered | and 3 mg/kg. The rabbit is reported to be
highly dependent on estrogen for the maintenance and function of the corpora lutea in pregnancy.

There were no Arimidex-reia“sd fetal developmental changes.

Summary of Reproductive Toxicity Studies

Approximately 40% of radiolabelled Arimidex and/or metabolites were found to cross the
placenta and was observed in fetal rats and rabbits when dams were administered from 0.1 to 0.5 mg/kg.
Rats administered 0.1 mg/kg and above were not consistent in observed response. Females of the
preliminary rat teratoiogy study exhibited increased numbers of resorptions and post-implantation loss
with a dose-related decrease in the number of implantations and live fetuses. There were no fetal
abnormalities. Fetuses of the primary rat teratology studv exhibited delayved fetal development. Dams of
both studies exhibited increased placental weights.

F, ¢ rabbits were more sensitive 1o the effects of Arimidex when compared to rats. At less than
or simiar doses of 0.1 to 0.5 mg/kg. mated 2 consistenily exhibited depressed pregnancy rates,
depressed numbers of implantations and live fetuses, and increased pre-implantation loss. Hemorrhagic
follicular cvsts were observed in ¢ admimstered 0.5 mg/kg. There were no fetal abnormalities in rabbits.
Reproductve effects observed with Arimidex treatient are consistent with the pharmacological
mechar.ism of action.
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V. Genetic Toxicity

TMV/444 Ames Test: Bacterial Mutagenicity Studv Using Selected Strains of Salmnnpella
Typhimurium: Standard Method. Conducted by
according 10 UK, and OECD GLP.

Arimidex «id not exhibit mutagenic activity in the five tester strains (TA 1535, TA 1337, TA
1338, TA 98. and TA 100) with or without metabolic activation.

TMV/542 Bacterial Mutagenicity Study Using Selected Strains of Escherichia Coli: Standard
Method. Conducted by according tc UK and OECD
GLP. .

Escherichia coli strains WP, pKM 101 and WP, uvrA pKM10] with/without metabolic
activation were assayed up to 5000 ug Arimidex (batch # 44065/91)/piate dissolved in DMSO. Positive
controls included N Methyl-N'-nitro-N-nitrosoguanidine and Mitomycin C.

Arimidex did not exhibit mutagenic activity; the mean revertant colony counts on plates treated
with Arimidex were similar to the negative and vehicle control either in the presence or absence of the
S-9 mixture.

TMV/ 455 In Vitro Mammalian Cell Gene Mutation Assay in Chinese Hamster Ovary Cells.
Conducted by wccording to UK and OECD GLP.

CHO-K 1 cells were exposed to Arim:dex (batch No. 44065/91) at concentrations of 93.8 to 3000
pg/mi with and without metabolic activation (preliminary study) and 187.5 to 3000 pug/ml with and
without metabolic activation (main study). Ethyl methane sulphonate and 20-methylcholanthrene were
used as positive controls.

Minimal cyvtotoxicirv was observed at doses up to 1500 pg/ml with or without metabolic
activation. Arimidex was 58-94% cytotoxic at 2000 pg/ml and 100% cytotoxic at 3000 ug/ml without
metabolic activation: the 300 ng/ml concentration was also 93-95% cytotoxic in one of two assays with
metabolic activation. In.oluble concentrations were nct assaved; 3000 pg/ml was indicated to be the
limit of solubiliry. Arir-idex did not induce mutations in Chinese hamster ovary cells at doses up to the
cytoloxic limit of 187.5 1o 3030 pg/ml with or without metabolic activation and 125 to 2000 pg/ml
without metabolic activatiol

TYX/43 In Vitro Cvtogcnetic Study Using Cultured Human Lymphocytes. Conducted by
according to UK and OECD GLP

Cuituras of human lvmphocvies were exposed to 15, 75, 150. 500, 750, or '53) pg/ml Arimidex
with metabolic activation and 10, 25, 250. 300, 750, or 1000 pg/ml Arimidex without metabolic
activation and sampled at 72 and 92 hours following study initiation. Cyclophosphamide and mitomycin
C were included as positive controls.

Reductions in mitotic index were observed at 1500 pg/ml with metabolic activation (4%
reduction at 72 hrs; no reduction at 92 hrs) and 500 pg/ml at 72 hrs and 250 pg/ml at 92 hrs without
metabolic activation (41 and | 3% reducnion. respectivelv). In the absence of metabolic activation,
excessive cviotoxicity was observed at 750 and 1000 pg/ml. In a repeat study. at a dose of 500 pg/ml.
reductions in mitotic index were observed at 31 and 71« for the 72 and 92 hr sampling times,
respectively.

There were no biologically significant increases in the ircidence of chromosomatly abnormal
cells; Arimidex 1s noi clastogenic. In one cuiture of the repeat study, an increase in the incidence of
endoreduplicated cells was observed at a dose of 1500 pg/m! without metabolic acuvation; this was
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considered by the study autitor o be a cytotoxic effect of Arimidex.
The threshold of cyvtoioxicity using cultured human iymphocyvtes in these studies is 250 pg/ml.

TQR/1993 Mlcronucleus Test in the Rat: Oral Administration. Conducted by
according to UK and OECD GLP.

Alderlev Park Wlstar-aerwed (Alpk:APSD) rats (10 Jrats/group) were administer<d 20, 100, or
200 mg/kg Arimidex by gavage 1x: additional groups were administered vehicle control (hvdroxypropyl
methyicellulose in 0.1% polysorbate 80) and positive control (cyclophosphamide).

There was no biclogically significant increase in the incidence of micronucleated poiychromatic
ervthrocytes in Arimidex-treated animals when compared to vehicle controis. The mean number of
micronucleated polychromatic erythrocvtes in Arimidex-treated rats was 2.3, 2.0, and 2.0 a* 20, 100, and
200 mg/kg. respectively, at 24 hrs post dosing, compared with 2.6 in concurrent controls. At 48 hrs post
dosing, the mean number of micronucleated polvchromatic erythrocytes was 2.6, 3.2, anc 2.2 at the same
doses. respectively, compared to 1.2 in concurrent controls. Arimidex is not clastogenic. There was no
information provided r=garding the basis of dose selection.

Summary of Geaetic Toxicity

Arimidex was not found to be mutageric in bacterial strains or CHO-K1 cells with or without
metabolic activation. Arimidex vsas not clastogenic in human lymphocytes with or without metabolic
activation or in the rat micronucleus test ‘the threshold of cviotoxicity was 250 ug/m! in human
lvmphocytes and 2000 pg/ml in Chinese hamster cvary cells.

Histors
8/23/95 1st draft
9/6/95 2nd draft
10/13/95 ird draft
10/26/95 final draft

cc:
IND ORIG. and Div. File
HFD-150
/11DeGeorge
/JBeitz
/LVaccan
/PAAndrews
MEBrower
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Division of Oncelogy and Pulmonary Drug Products

REVIEW AND EVALUATION OF PHARMACOLOGY AND TOXICOLOGY DATA
45 Day Filcability Review

NDA: 20-541

Date of Submission:  NDA Dated:; 3/28/95
Received by CDER: 3/29/95

Information to be conveyed to the sponsor:  Yes( ) No( X))
Reviewers: Paul A. Andrews. Ph.D. and Margaret Brower, Ph.D. -
Date 45 day Review Completed: 5/ 35

Sponsor: Zeneca Pharmaceuticals
Wilmington, DE 19897

Drug Name: Pnmany: Anmidex
Secondary" anastrozoie, ZD1033
Chemical Name: 2,2'-[5-(1H-1.2 4-tnazol-l-vimethyl)-1,3-phenylenc}bis(2-methylpropiononsirile)
/=N
Structure: N‘N';l
Moleculur weight and formula: 293 4,C,,HgN,

Related INDs, NDAs: INC
Pharmacologic Class: Aromatase mhibtor

Indi:aticn: advanced breast cancer in post-menopausal women who have progressed following
tamoxifen therapy

Clinical Formulation: Format_Ingredieat Amouni
tablet Anmdex 1.0mg
135 s o - — ? o a——
povidone
sodsum starch glveolate

magricsium stearate
hvdroxypropyimethyicellulose
polvethylene glveol 300
titanium dioxide

Route of administration and dosage form: oial 1ablet

Proposed Dosage: onc | mg tablet dails
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RECOMMENDATIONS This NDA submission is fileable with respect to Pre-climical
Pharmacology and Toxicologv issucs. No significant deficiencies are noted at this time.

[ ", |
-.M/l i U’ fé_l_z“ b A&?ﬁaﬁm 740
Paul A. Andrews, Ph.D. ate Margaret Brower, Ph.D. Date

Pharmacologist/Toxicologist Pharmacologist/Toxicologist
cc: -
IND ORIG. and Div. File
HFD-150
{11DeGeorge
/)Beitz
/L.Vaccan
/PAAndrews
/MBrower

evreenec=Review Notes----eava.
Frevious Review(s), Date(s), and Reviewer(s): IND  7/8/92 Goheer
Studies Submitted with this NDA oo

NONCLINICAL PHARMACOLOGY AND TOXICOLOGY

60 reports
A Summary of Nonclinical Pharmacology and Toxicology (2/1E/US/1013206). Vol
111, p. 1-99
B. Animal Pharmacology Studies Report (2/1E/1012991). Vo! 1.11, p. 99-209

I} Pharmacology relevant (o the use of [C1 DIG33 in bregst cancer:

Aromatase inhibition mn vitro p 119-122

Aromatase inhibition in rats
Ieba o of ov iznen b ¥23-125. 00 e e e O
Attznuation of the uterotrophic action of androstenedione p. 125-126

Arcmaiase inhabition 1n monkeys p 127-130

Selectivity wath respect to other cytochrome P-450 enzymes
Cholesterol side-chain cleavage p 131-135
11{-Hydroxylase p 135-145
18-Hydroxylation p 145-147
Concurrent inhibition of 11- and 18-hydroxylation: effects on sodium and
potassium excretion in rats p. 147-150
17-Hydroxylase/17.20-Desmolase p 151-155
Cholestero! Biosynthesis p. 155-160

2) General Pharmacology

Autonomic pharmacology p 161-168

Neuromuscular function p. 168-170
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Central nervous system pharmacology  p. 170-173
Cardiovascular function p 174-183
Haemostasis p. 184-1185
Gastro-intestinal. function p. 185-188
Renal function p. 189-190
Immune function p. 19!-192
Inflammation p. 193-194
Respiratory function p- 194-197
Oestrogenic/antioestrogenic activity p. 197-198
Androgenic/antiandrogenic activity p. 199-200
Progestational activity p. 200-201
Local anaesthesia p. 201-202 -
Antmociceptive activity p. 202-203
3) Pharmacology of metabolites

Major metabolite - 1,2 4-tnazole p. 204-205
M:nor metabolites p. 206

C. Acute Torxicity Study Reports
Review (AG = A Goheer IND review, number = page # of IND review where review can be found)

AG23 1. Acute Toxacity (Limit) Study tn Mice: Oral Administration (TLM/691) (1/1A/015562).
Vol .11, p. 215

AG23 2 Acute Toxicity (Limit) Study in Mice: Intrapentoneal Admunistration
{TLM/692)(11/1J/015363) 1.11 251

AG24 3 Acute Toxicity (Limit) Study in Rats: Oral Admunistration (TLLR/1944) (4/1A/015855).

Vol 1.11,p. 284
AG24 4 Acute Toxicity {Limut) Study in Rats: Intrapentoneal Admumstration (TLR/1945)
(1/1A/015560)Vol 1 11, p 343
D. Multiple Dose Toxicity Study Reports
AG206 1 One-Month Oral Toxicity Study in Rats (TAR/1946) (7/1A/016230) Vol 1.12
2 6-Month Oral Toxicity Study 1n Rats (TPR/1992) (3/1C/1001010). Vol 1.13-Vol 1.14
3 Pilot Toxicity Studv in Dogs (TKD/631) (3/1C/JP/1000890). Vol 1.14, p. 349
AG27 4 One-Month Oral Toxicity Study 1in Dogs (TAD/636) (7/1A/016231) 1.15
5 au Liwvestigatory Study i Dogs Ora! Adnwrugtrationfir S Motz RIS 8 s s, e
(1/AB/017529) Vol 1.16
6 ICI D1033° Six-Month Oral Toxacity Study in Dogs (TPD/652) (4/1C/1001172). Vol
1.17-1.18

a =

E. Special Tozicity Study Reports
AG32 1 Topical Tolerance Assessment Physiochemical Charactenzation (TKY/143)
(10/1J/015100) Vol 1.19
AG32 2 Topical Tolerance Assessment In Viro Assessment of Cytotoxicity and [rritant Potential
(TVN/140) (6/1A/016174) Vol 1.19,p 10
3 Passive Cutancous Anaphvlaxis Stucly in the Mouse/Rat (TDM/80173 (10/1ID/1010922).
Vol 119, p 52
AG33 4 Contact Sensit.zation Study in the Guinea Pig (TDG/141) (/1A/015561). Vol 1.19, p. 88
S Passive Cutancous Anaphviaxis Study in the Guinea Pig (TDG/181) (9/iD/1010652).
Vol 119,p 127
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6. Active Systemic Anaphylaxas Study in the Guinea Pig (TDG/182) (9/1D/1010654). Vol
1.19,p. 167
AG32 7 Topical Tolerance Assessment Dermal Tolerance Study 1 Rabouts (T lB/Sl2)
(11/1J/015367). Vol 1.19, p. 202
AG132 8 Topical Tolerance Assesstient Ocular Tolerance Study in Rabbits (TIB/513)
(11/1J/015364). Vol 1.19,p. 239

F. Reproduction Study Reports

Teratology' Study in Rats: Oral Adminsstration (TTR/2235) (8/ID/1010021). Vol 1.20, p.
1-

la. Sighting Teratology Study in Rats - Oral Admmstration (TRR/2234) (9/11/1010824).

[—

Vol 1.20,p. 77 -
2. Teratology Studv in Rabbits: O’ Admunistration (TTB/610) (7/1D/ 1009414). Vol 1.20,
p. 91
2a. Sighting Teratolozy Study in Rabbits - Oral Adnunistration (TRB/609) (9/1D/1010825).
Vol 1 20,p. 18}
G. Mutagenicity Study Keports
AGI18 1. Ames Test: Bacterial Mutagenicity Study Using Selected Strains of Satmonelia
Typhimurium: Standard Method (TMY /444) (4/1A/015846). Vol 1.20, p. 200
2. Bactenial Mutagenicity Study Using Selected Strains of Eschenchia Coli: Standard
Method (TMV/542) (3/1C/1000793) Vol 1.20, p. 241
3 ICI D1033: in Vitro Mammalhan Celi Gene Mutation Assay in Chunese Hamster Ovary
Cells {TMV/455) (4/1C/1001074). Vol 1.20,p. 276
AG32 4 In Vitro Cvtogenetic Study Using Cultured Human Lymphocyies (TYX/43)
(6/1A/016184). Vol 1.20,p. 327
5 D1033 - Micronucleus Test in the Rat - Oral Admiastration (TQR/1993)
(3/1C/1000779). Voi 1.20,p. 366
H. Absorption, Distribution, Metabolism and Excretien Study Reports
AGI8 1 Excretion Study of 1*C-ICI D1033 After a Single Oral or Intravenous Dose to Rats
(DMRO03/01) (3/IB/017759). Vol 1.21,p 1-33
£AG16 2 Pharmacokinetics of '*C-1CI D1033 1n Male and Female Rats After Single I mg/kg Oral
or Intravenous Doses (DMR004/01) (3/IB/017748). Vol 1.21,p. 34-82
3 Biliary Excretion Study in Mzle and Female Rats After Single Oral or Intravenous

Administration of '*C D103, at | mg/kg (DMRO13/01) (5/1B/013162). Vol 1.21,p. 83
e s e w4 .-~ Exploratory Abswpuon, Metso e mbBlseradiwalisdicaangpaliagie g s Gaak 06— - ctme e e

IV Admunistration of an Alternate Radiolabeled Formulation of 1*C ICI D1033 to Male
and Femalc Rats (DMRO18/01) (10/IB/018989) Yol 1.21,p. 110 )

5 Exploratory Pharmacokinet ¢ Study in Rats Following Single 1 mg/kg Oral or IV
Admimstration of an Alernate Radiolabeled Formulation of '4C 1CI D1033 to Male and
Female Rats (DMR019/01) (4/1C/1001541) Vol 1.21,p 137

6 Explcratory Study in Rats to Determine Metabolism to CO, of MPN Labeled ZD1033
Aftx 2 Lingle | mg/kg Oral Dose (DMR025) (9/1D/1010791). Yt 121, p. 166

7. Exploratory Study to Determine Whether '*CO, 1s Formed Follovang Administration of a
Single 1 mg/kg Oral Dose of *CN Labeled ZD1033 to Rats (DMR027) (12/1D/1012292).
Vol 1.21,p 179

8. The Disposition of **CN-ZD1033 in the Femate Rabbit (KMB/010) (7/1D/1009412). Vol
121,p. 196

9. The Disposition of ['*CN]ZD1033 in the Female Rat (KMB/011) (8/1D/1010141). Vol
121, p. 208
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Pharmacokinctics and Excretion of '*C ICI D1033 in Male Dogs After Single Oral or
Intravenous Adminsstration of 0 02 mg/kg (DMDO012/01) (12/1A/1013381) Vol 1.21. 21
Pharmacokanetics and Excretion of '*C ICI D1033 1n a Male Bile Duct Cannulated Dog
After Single 1 mg/kg Adminustration of **C Tnazele or "*C Methyl-Propior.onitrile
Labeled iCI D1033 (DMDO020/01) (10/1C/1005825} Vol 1.21,p. 260

Pharmacokinetics and Excretion of *C-1C1 D1033 in Male Dogs After Single 1 mg/kg
Oral or Intravenous Doses (DMD007/01) (3/IB/017747) Vol 1.21, p. 300

Exploratory Absorption, Metabolism, Elimunation and Pharmacokinetics Following
Single 1 mg/kg Oral or IV Admunistration ot an Alternate Radiolabeled Formulation of
14C IC1 D1033 w0 Male Dogs (DMD017) (10/1C/1004648). Vol 1.22, p. 1-

A Pbarmacokinetic and Mass Balance Study of ZD1033 and Total Radivactivity in Dogs
Following Single Oral and Intravenous | mg/kg Doses of *CN-ZD10633 (DMDO030) -
(5/1D/1008539). Vol 1.22p. 35-

Pharmacokinetics of ZD1033 and Total Radioaciivity Following Single Intravenous or
Oral Admimstration of ['*CN]-ZD1033 to Rats (DMR/029) (7/1D/1009439). Vol 1.22.p.
87

Pharmacokinetics of ZD 1073 and Total Radioactivity ana Xoutes of Excretion Study
Following Stngle aud Muluiple Oral Dosc of ['*CN}-ZD1033 to Rats (DMR033)
(8/1D/1010045). Vol 1.23,p 1-

Exploratory Quantitative Tissue Distnbution Following Single - 1 mg/kg Oral
Adminmstration of 1*C ICI D1033 to Male and Female Rats (DMRO] 1/01) (3/1B/017749).
Vol 1.23, p. 232

The Distnbution of Radioactivity in Male and Female Albino and Maie Hooded Rats as
Determuned by Whole Body Autoradiography Foliowing Cral Admunistration of

[1*CJ-IC1 D1033 at | mg/kg (KMROO0S) (10/1B/019044). Vol 1.23, p. 279

Quantitative Tissue Distnbution 1n Female Rats After Single Oral Admirustration of '*C
DI1033 at | mg/kg (DMR023) (5/1C/1001825) Vol 1.23,p 310

Quantitative Tissue Distribution in Male and Female Rats After Single and Muluple Oral
Administrations of ['*CN]-ZDI033 at | mg/kg (DMRO31) (10/ID/1010936}. Vol 1.24,p
i-

Protein Binding in Selected Species Using Equiiibnium Dhalysis (DMMO021)
(21C/1000685) Vol 1.24, p 130-

Inhiitory Effects of D1033 on Cvtochrome P450 Activities In Vitro in Human Hepatic
Microsomes (DM X040) (5/1D/1008343) Vol 1.24, p. 147-

ICI D1033: Mixed Function Oxidase Evaluation Study in Rats After Oral Admimnstration
(DMR009/01, DMR010/01) (3/I1B/017750) Vol 1.24,p. 194-

ICTD1033- A Study of Ph: macoki=stics, MFO Activity and Antipyrine Kanetics in the
Dog Afier an 8 mg/kg Dosc for 14 Davs (DMDO14/01) (12/112/1013141). Vol 1.25,p
213-

Evaluation of Hepatic Cviochrome P450 Induction and D1033 Pharmacokinetic
Parameters in Female Dogs Admunisiered ARIMIDEX for 14 Davs (DMD015)
(HID/1006506). Vol 125, p 126

|'*C]-Triazole: Pharmacokineuc Studv Following Single 1 mg/kg I V. Administration of
[**C]-Tnazole to Male and Female Dops (DMD024) (9/1D/1010359) Vol 1.26,p 47-
The Profiling and Identfication of ['*C}-ZD1033 Metabolite Isolation and Identification
n Unine, Bile, and Plasma of Rat and Dog (DMN022) (12/iD/1012285) Vol 1.26,p 79-
Analysis and Stability of 1C1 D1033 in Liguid Dosing Media (TKY/142) (4/1A/015857)
Vol 1.26,p 171

Determimation in Dog and Rat Plasma by Capillary Gas Chromatography with Electron
Capture Detection Vahdation of Mcthod 329-01 {DBQOO0L/01) (3/1B/017744) Vol 1.26,
p 171
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30 Determunation in Dog and Rat Plasma by Capillary Gas Chromatography with Electron
Capture Detection Validation of Method 3201RI (DBQ0001/02) (2/1C/1013083). Vol
1.26,p. 215-

il The Synthesis of 2.2'-[5-(1H-[3,5-1*C2]-1,2 A-triazol-l-ylmethyl)-1,3-phenylene]bis(2-
methylpropionomtriie) (KML004/G1) (1/1A/015559). Vol 1.26,p. 371-

32 The Synthesis of 2,2 '-[5-(1H-1,2 4-triazol- 1 -ylmethyl)- 1,3-phenylenejbis(2-[*C]-methyl
[3-1*C} Propiononitrile) (KMLO06/01) (41C/1001442) Vol 1.26, p. 390-

33 The Synthesis of 2,2-[5-(1H-1,2 4-tnazol-1-ylmethy!)-1,3-phenylene]-bis(2-methyl
[1-1%C] propiononitrile) (KML 007/01) /5/1C/10G8141). Vol 1.26, p. 410-

Note that portions of this review were excerpted directiy from the sponsor’s submussion.

45 DAY SUMMARY AND EVALUATION
As mventoned above, the following pivotal studies with Anmidex given by the orai route are included in
this NDA submission

GLP Compliance

UK _ QECD FDA Formulatign

acute toxicity 1n mice and rats X X suspension®
1 month toxicity in rats and dogs X X X suspension, tablets
6 month toxicity in rats and dogs X X X suspension, tablets
Stage C reproductive toxicity in rats (Segment {l) X X X solution®
Stage ( reproductive toxicity in rabbits (Scgment II) X X X solution
bactenal mutagenic ity test (Ames' test) X X -
mammalian mutagenicity test (CHO cells) X X -
in vitro clastogenmicity test (human lvmphocytes) X X -
11 VIvo clastogcmglg' test (micronicleus test in rats) X X SUSPETISION
*in 0.5% (w/vol) hydroxymethyicellutose, 0.1% aqueous polvsorbate 80

b n water

All these studies include signed GLP statements complving with the indicated regulations. [n addition, 33
ADME studies, 116 pages of pharmacology studies, and 8 studies on topical tolerance, passive cutaneous
araphylaxis, and acute systemic anaphylaxis were submutted that were not all necessarily GLP comphiant.
Note that a ] year toxicity study 1n a non-rodent species was not submutted, but this 1s not necessanly
required for an antineoplastic. The oral formulation vaned n the pre-clinical studies, and the tablets in
the dog stud:es were of a shightly different composition than the marksted drug product. This NDA thus
has the aporopnate studies required for fileabihity.

TIMELINE

5/12/95 Fiish muluple dose oxicity review

6/2/95 Fimish acute dose toxicity review

6/9/95 { inish special toxscity review

6/16/95 Fimish animal pharmacology review

7/14/95 Firish ADME review

7/19/95 Finish reproductive toxicaty and genenic toxicity review
7/21/95 Finish review and editing of labeling

7/28/95 Submit draft final review

Questions for Medical Qfficer:  none
Ouestions for Chemist:  Are the formulation changes from the prechinical stage of sigaificant concern”

Draft Leiter, Requests for Sponsor none

filename N \n2054112054] pt 43¢
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STATZSTICAL REVIEW AND EVALUATION

NDA# : 20-541
Applicant: Zeneca
Name of Drug: Arimidex (Anastrozole)

Indication: Treatment of advanced breast cancer in post
menopausal women who have progressed following_
tamoxifen therapy

Documents Reviewed: Vols. 1.1, 1.2, 1.74-1.78, 1.90-1.652
S5AS DataBase

Medical Officer:Julie Beitz, M.D.

REVIEW SUMMARY

Zeneca Inc. has submitted results from two phase 111,
controlled clinical trials in support of an applicatg for use
cf Arimidex for treatment of advanced breast n¥ost
menopausal women who have progressed foll Qﬁg ifen therapy.

1. Primary efficacy endpoints, viz., objective tumor response
(OTR} and the time to disease progression (TTP), were confirmed
by the FDA MO. There was no statistical evidence of longer TTP or
higher OTR rate using either the sponsor's original data or the
FDA MO's assessment (for confidence intervals, see TTP and OTR
Tables in p.%-10).

2. The study was criginally planned to show 3.% months longer TTP
in either 1lmg or 10mo Arimidex. The studies (IL1033/0004 and
IL1032/0005) failed to show superior efficacy. This reviewer
calculated that either study would have had about 22%-24% power
to detect 3-week therapeutic equivalence, based on a combination
of current trial experience and protocol defined parameters

(i.e., assuming median TTP of 4.5 months of Megestrol Acetatle,
accrual period of 15 months. follow-up period of one half vear,
2-sided 5% type 1 error rate).




REVIEW INDEX

1. Description of Studies
Pivotal Trials
Trial 1033IL/0004
Trial 10331L/0005

2. Overview of study results

Primary efficacy endpoints - TTP, OTR

Secondary Efficacy Endpeints - DR, SURV, TTF, a.d
QOL

Safety Summary

3. Reviewer's evaluation, assessments of primary ef! icacy
endpoints based on the FDA MO's assessment, and comments

3.1 Primary efficacy endpoints
3.2 Secondary efficacy endpoints
3.3 Lesign Consideration

3.3.1 Superiority
3.3.2 Therapeutic Equivalence

4. Overall summary and conclusions



1. DESCRIPTION OF STUDIES
PIVOTAL TRIALS
TRIAL 1033IL/0004

The 1C033IL/0004 Trial was a randomized multicenter
phase II1l study to evaluate Arimidex {lmg and 10 mg) compared
with megestrol acetate (MEGACE™ of Bristol-Myers, active
control). A total cf 386 postmenopausal women with advanced
breast cancer from 49 centers in were recruited. Of
those, 258 were randomized (double-blind} to receive Arimidex [1
mg (n=128) and 10 mg {(n=130)] and 128 were randomized {(open-
label) to receive megestrol acetate. Arimidex was administered
crally once cdeily. MEGACE (4C mg) was administered orally four
times daily. During treatment, patients were seen at 4-week
intervals for the first 24 weeks and at 1l2-week intervals
thereafter, until disease progression was detected or death
o¢ :urred without evidence of progression. The study recruitment
began on March 3, 1993 and completed on June 24, 1994 (15.5
months). Recruitment was not uniform in the early part of the
trial. The sponsor decided that "centers would be added and the
number of patients would be increased to 360" and stated that
"the treatments were balanced in blocks of three within each
center"”. The study cutoff was Sept. 15, 1994.

Prior to randomizatlion, each patient's breast cancer history
was recorded and disease state evaluated. This evaluation
includes the identification and measurement of lesions to be
monitered during treatment and the assessment of nonmeasurable
disease. In addition, "a physical examination was given,
hematologic and clinical chemistry laboratory tests were
performed, and guality of life assessments (Rotterdam Symptom
Checklist, analgesic use, bone pain, and performance scores) were
made”. Sponsocor's Table 1 of Vol. 1.74 summarized the schedule of
assessments at each visit. Estrogen and drug levels were measudred
in the Arimidex arms only, at baseline and at regular intervals
during the trial. The data monitoring committee {(DMC), consisting
of two clinicians (one from the USA and one from Europe) and one
statistician, met on May 3, 1994 tc review an interim analysis of
efficacy and safety for both trials (1033IL/0004 and
1033IL/0005). The DMC recommended that "a second interim analysis
cf the trial be performed. After reviewing the
second interim analysis, the DMC recommended that both trials
continue unchanged”. These interim analyses were planned in the
protocol.



STUDY OBJECTIVES

The primary objectives were tc compare each dose of Arimidex
with MEGACE on (1) time to disease progression |TTP), (2)
objective tumor response (OTR), and (3) safety and tolerability.
The secondary objectives were to compare the two dosages of
Arimidex on time to treatment failure (TTF), duretion cf response
(DR), gquality of life (QOL) in the first year of ftreatment, and
survival (SUPV). For each end point, two treatment comparisons
were made, 1.e., 1 mg of Arimidex against MEGACE, and 10 mg of
Arimidex against MEGACE. The spcnsor performed two interim
analyses on TTP and OTR using an O'Brian and Fleming adjustmeht,
i.e., using 0.005 ievel of significance at tne first interim
analysis, 0.006 at the second interim analysis, and 0.046 at the
final analysis. With two pri.mary endpoints, the sponsor used a
Bonferroni adiustment in repcrting the results, i.e., the TTP and
OTR were each analyzed a: the 0.023 level cf significance.

STATISTICAL CONSIDERATIONS

The protocol was originally designed as follows. The sample
size for the study was estimated based on TTP and OTR. It was
assumed that if the median TTF of MEGACE was 26 weeks (6.5
months), and patients were recrulted at a uniform rate over 12
months, with a minimum fcllow-up period of 6 months, then a total
of 30C patients {100 per arm! would be sufficient to detect a
treatment difference of approximately 14 weeks (2.5 months) in
median TTP, with B0% power and a two-sided significance level of
£.05, It was assumed that if the OTR of MEGACE was 25%, then a
treatment difference in OTR cf approximately 20% would ve
statistically detectable with 90% power and a two-sided
significance level of 0.05.

The sponsor stated that the OTR was "to be analyzed using
logistic regression, with factors fitted for treatment estrogen
receptor status (ER, positive, negative oOr unknown), projesterone
receptor status (PR, positive, negartive or unknown}, and previous
hormonal treatment history (HX, adjuvent or advanced!". A Chi-
sguare test was planned as & secondary analysis. In addition, for
each treatment comparison, the sponscr stated that "the results
of the time to event analyses were to be expressed as hazard
ratios, calculated using Cox's proportional hazards model, with
corresponding confidence 1intervals {97.7% for TTP, 87.5% for TTF
and SURV)" and the log-rank test was a planned secondary
analysis. The prespecified factors of the Cocx's model for the
analysis cf OTR were the same as those for the logistic model.



Foer the TTP, TTF or SURV, patients who had not reached
progression or treatment failure or death, at the time of data
cutoff were right-censored in the analysis at th=2 time of their
most recent visit. The TTP was aisc assessed for patients who
withdrew before progression. The TTF was set to zero if a patient
did not receive randomized treatment.

For QOL, the physical, psychological, and functional
activity dimensions were analyzed using Rotterdam Symptom
Checklist scores. The methods used for "unavailable repeated
measurements” were last observation carry forward (LOCF),
observed average (OA), missing excliuded (ME}, and nonparametric
analyses, e.g., Wilcoxon Rank-Sum Test (WRST). The LOCF was used
for patients whe didn't return their guestionnaires either at
Week 12 or Week 24 and data recoraed at progression was used for
patients who progressed in the 12 Weeks before these visits. For
OA, the average of the available scores for a given dimension was
used for the missing response to any guestion. For ME, patients
with missing observation were excluded from the analyses. ‘

The sponsor stated that "Assumptions of normality were not
met for the analysis of covariance of the change in physical,
psycholegical, and functional dimensions at Week 12, and fcor the
functicnal dimension at Week 24. The nonparamet~ic results were
presented." The sponsor presented the WRST for the physical and
psychological dimensions at Weeks 12 and 24, with the estimated
c.fference between two treatments greoups defined as the
difference in the median change for the groups with 97.5%
confidence intervals. The change in functional scores was
reparameterized for a loglistic regressicn model as the binary
outcome of an i1ncrease or nc change 1n score versus a decrease in
scere from entry, with an indicator term for an entry score of 24
versus <24.

TRIAL 1033IL/0005

The 1033IL/0005 trial was a randomized, multicenter, phase
ITI study to evaluate Arimidex (lmg and 10 mg) compared with
megestrol acetate (MEGACE™ of Bristol-Myers, active contro’). A
total of 378 postmenopausal women with advanced breast cancer
from 73 centers in Europe, Australia and Scuth Africa were
recruited. Of those, 353 were randomized {dcocuble-blind) to
receive Arimiaex [l mg (n=135) and 10 mg (n=118) once daily]! and
125 were randomized {open-label) to receive megestrol acetate (40
mg four times daily). During treatment, patients were seern every
4 week for the first 24 weeks and then at lZ2-week interval until
disease progression was detected or death occurred without



evidence of progression. The study recruitment began on April 22,
1993 and completed on June 24, 19%4, about 14 months. Treatment
was assigned by the sponsor according to computer-generated
randomization schemes prodiced for each center. The sponsor
stated that "the treatments were aliocated in balanced blocks of
six". The study cutoff was Sent. 15, 1994,

Prior to randomization, each patient's breast cancer history
was recorded and the diseas . state evaluated, including
icdentification and measurement of lesions to be monitored during
treatment and assessment nonmeasurable disease. In addition,
physical examination, hematologic and clinical chemistry '
laboratory tests were performed, quality of life assessments
(Rotterdam Symptom Checklist, analgesic use, bone pain, and
performance scores) were made. The sponsor Table 1, WVol. 1.90
summarized the schedule of assessments at each visit.

STUDY OBJECTIVES

The primary obiectives were to compare the effect of two
aoses of Arimidex with MEGACE on {1) time to disease prcgression
(TTP), (2) objective tumor resp2ase (OTR}), and (3) safety and
tolerability. The secondary objectives were to compare the two
dosages of Arimidex on tims= to treatment tailure (TTF), duration
of response (DR), guality of iife (QOL) in the first year of
treatment, and survival (SURV). For each end point, two treatment
comparisons were made, i.e., 1 mg of Arimidex against MEGACE, aad
10 mg of Arimidex against MEGACE. The sponscr performed one
interim analyses on TTP and OTR using O'Briar and Fleming
adjustment, i.e., using 0.00% level of significance at the first
interim analysis, and 0.048 at the final analysis. A Bonferroni
adjustment was performed. Thus, the TTP and OTR were each
analyzed at the 0.024 level of signiticance.

STATISTICAL CONSIDERATIONS

The sample size planning and method of analyses on OTR and
time to events were the same as Trial 1033IL/0004.

For the QQCL, Rotterdam Symptom Checklist scores were
analyzed separately for the physical, psycholcaical and
functional activity dimensions. The changes in dimension score
from entry to Week 12 and from entry to Week 24 were aznalvzed
using analysis of covariance, with entry score as a covariate,
The methods used to impute the unavailable repeated measurement
were the same as for Trial 1033IL/0004.



?  Overview of study results

In Trial 1033IL/0004, 386 patients who have prograssed
.owing tamoxifen therapy were randomized to receivs treatment

.midex 1lmg (n=128), 10mg (n=130) and MFGACE (n=128). One
~atient, patient 0015/0015, was randomized but not treated. This
patient was included in the intent-to-treat (ITT) efficacy hut
not the ITT safetv analyses. Three treatment groups had similar
baseline demograpiiic characteristics. Overall, the mean age was
66 yrs (sSD, 11 yrs), the meanr height was lél cm (8D, 7.2 cm), and
the mean weight was 69 kg (50, 1% kg). The majority of the
patients (87%) were Caucasian.

The propcrtions of patients who received tamoxifen as either
first hormonal treatment fcor early diseaszs {~43%) or treatment
for advanced disease (~57%) were similar in the three arms (see
sponsor's table 4 of Vel. 1.74). The baseline disease
characteristics, including breast cancer history, site and extent
of disease were summarized in the sponscr Tables 5 - B of Vol.
1.74, Patients withdrew from the study due to disease progression
(47%), death (1.3%), adverse event or concurrent illness (2.9%),
fairlure to return for follow-up or refusal to continue (1.8%).
One and a half percent of the patients were withdrawn for
protocel noncompliance or other reasons. Approximately 46% of the
patients continued the treatment at the cutoff date. There were
9.3% protoccl viclations, all were included in the ITT analyses.

In Trial 1033IL/0005, 378 patients who have progressed
following tamcxifen therapy were randomized to receive treatment
Arimidex Ilmg (n=135), 10mg (n=118) and MEGACE (n=125). Three
patients were randomized but not treated. These patients were
included in the intent-to-treat (ITT} analyses. At study entry.
the demographic characteristics of the three treatment groups
were very sim.lar, with the mean age of 65 yrs (8D, 9.8 yrs), the
mean heignt of 160 cm (SD, 6.9 cm), and the mean weight of 67 kg
{SD, 13.1 kg). The wvast majority of the patier.s (98%) were
Caucasian,

There was no major imbalance 1n prev:ous tamoxifen treatment
status (see sponsor's table 4 of vol. 1.90). The baseline disease
characteristics, 1including breast cancer history, site and extent
of disease were summarized in the sponsor Tables 5 - 8 of vol.
1.30. In general, patients withdrew from the trial due tc disease
progression (43.4%), death (4%), adverse event o©or concurrent
illness (3.7%}, failure to return for follow-up or refusal to
continue {0.5%), 3.7% of the patients wiltndrawn due to protocol
noncompliance, 1informed consen'! withdrawl, or other reasons,
44.7% of the patients continued the treatment after the cutoff

-



date,

the ITT analyses.

PRIMARY EFFICACY ENDPOINTS -

There were 3.4% protoccol violations - all were included in

The median duration of follow-up for all randomized patients

was 180 days for Trial 0004 and 192 days for Trial 0005.
noted that the numerical

difference in the madian

It is
TTP were one

month in MEGACE arm an<d 1.3 month in 1lmg Arimidex arm between thre

two trials. Aithough the protocol plan were very similar,

trial should be evaluated individually.

The results of the analyses indicated that theres were no

differences in TTP between =ither arm of Arimidex versus MEGACE

each

(p=.481 and .969 of Trial 0004; p=.770 and .302 of Trial 0005}.

The Kaplan-Meler probability plot of TTP was presented (see the
sponsor’'s Figure 4 of Vol. 1.74 and Figure 4 of Vol. 1.90). The
HR of Arimidex 1lmg against MLGACE was .8% (95%CI .61-1.3) of
Trial 0004 anc 1.04 (95%CI .74-1.46) of Trial 0005. The HR of
Arimidex 10mg against MEGACE was 1.0 (953%C1 .69-1.45) of Trial
0004 and .84 (95%CI .56-1.22Z;, of Traial 0005.
¢ Time tc Disease Progression
TTP 1033IL/0004 1033IL/0005
Arimidex Arimide | MEGACE Arimidey Arimidex MECGACE
1 mg % 40 mg 1 mg 10 mg 40 mg
10 mg '
Median 170 142 151 122 156 120
(days)
range 14-512+ 4-533 23-490G+ | 24~-458+ 1C-484 20-458+
censor 46.1% 42.3% 39.1% 3:4.3% 39.8% 32%
n 128 130 128 135 118 125
HR (A: M) .82 1.0 1.04 .84
CI .61-1.3* .69~ L74-1.46#4 .58-1.224
1.45*
p-value .481 .992 .816 . 298
Primary@
p-value L4811 .90¢ L7706 .302
log-rank
*97.7%CI, #97.6%CI. The critical p-value for stat. sig. is .(023.

@ Primary analysis 1s Cox's proportional

hacards mode’! adjusted




tor estrogen receptor status, progesterone receptor status, and
hormonal treatment history.

When the TTP was compared between subgroups, i.e., by
adjuvant or advanced hcrmonal treatment history; by pnsitive,
negative, or unknown estrogen receptor status; and by positive,
negative, ©r unknowr progesterone receptor status, the propcrtion
of patients having disease progression tended to be lower in the
subgroup of advanced prior hormonal therapy (41%:54%:59% ci
Arimidex 1lmg:10mg:MEGACE, see the sponsor Table T.4.2.3), or ER
positive (49%:61%:56% of Arimidex 1mg:10mg:MEGACE, see the
sponsor Table T.4.2.4), or PR positive (46%:66%:59% of Arimidex
1mg:10mg:MEGACE, see the sponsor Table T.4.2.5) of the Arimidex 1
mg arm of Trial 0004. However, these lower rate were not seen in
Trial 0005, i.e., the progression rates were very similar across
the three arms with respect to advanced prior hormenal therapy,
ER pcsitive, or PR positive status.

¢ Objective Tumor Kesponse
1033IL/0004 J033IL/0005
Arxmidex Arimidex | MEGACE Arimidex |Arimidex [ MEGACE
1 g 10 ma 40 mg 1 mg 10 mg 40 mg
# CR+PR 13 7 7 14 15 13
% of OTR [10.2 5.4 5.5 10.4 12.7 10.4
95%C1 4.5-15.5% 1.5-6.3 1.5-9.5 5.2-15.6 [ 6.6-18.8 | 5,0-15.8
OR{A:M) 1.95 .98 .98 1.28
Cl of OR | .65-5.91* | .28- L4-2.54 LE1-3.2%
3,43~
p-value .169 .97¢ . 989 . 542
Primary@
p-value .162 .97¢ L9864 .573
chi-sa. |

s

Duration of response in patients with CR or PR

*97.7%CI, #97.6%CI. The critical p-value for stat. sig. is .023.
@ Primary analysis is logist:iC .eqresion where treatment is the
only explanatory variable.



It is noted that the numerical estimate of OTR rate for
MEGACE was approximately twice higher in Trial 0005 (10.4%) than
in Trial 0004 (5.5%). The results of the OTR analyses showed that
there was no difference between either arm of Arimidex as
compared to MEGACE arm (p=.162 and .976 in Trial 0004; p=.994 and
.573 in Trial 0005). The estimated OTR rate and a 95% CI were
summerized: ({a) for the Arimidex 1lmg arm, they were 10.2%.(95%CI
4.8%-15.5%; in Trial 0004 and 10.4% (95%CI 5.2%-15.6%) in Trial
0005; (b) for the Arimidex 10mg arm, they were 5.4% (95%CI 1.5%-
9.3%) in Trial 0J04 and 12.7% (95%CI 6.6%-18.8%) in Trial 0005;
{c) for the MEGACE arm, they were 5.5% (95%CT 1.5%-9.5%) in Trial
0004 and 10.4% (95%CI 5.0%-15.8%) in Trial 0005, -

SECONDARY EFFICACY ENDPOINTS - DR, SURV, TTF, and QOL

¢ Duration of Response

Curation of response was showr in the following Table. A
numper of the estimated median DRs cannot be calculated as a

majority cf the responder patients were still responding at the
study cutoff,

1033IL/N004 1033IL/0005
Arimidex Arimidex | MEGACE Arimidex |Arimidex | MEGACE
1l mg 10 mg 40 mg 1 mg 10 mg 40 mg
Median 357 533 NC 201 NC 257
Dk :
(days?
Range of \ X
DR
{days) "
p-value .880 . 581 . 745 .249
chi-sqg.

NC: Median DR not computable

The TTF ard 3URV were summarized in the following Table.
From the cbserved data, there was ro evidence suggesting a
difference in TTF between either dose of Arimidex and MEGACE
(p=.913 and .08C 1i: Trial 0004; p=.252 and .567 in Trial 0005).
For the TTF, the estimated HR of Arimidex 1lmg against MEGACE was
.96 (97 . 5%CI .45-2.08) 1in Trial 0004 aind .72 (97.5%CI .38-1.37)

10



in Trial 0005. The estimated HR of Arimidex 10mg against MEGACE

was ,50
1.62)

{97.5%C1
in Trial 0005.

.21-1.21)

in Trial 0004 and .85

(97.5%CI

.44~

¢ Time to Treatment Failure
j 1033IL/00C4 1033IL/0005
Arimidex | Arimidex MEGACE Arimidex Arimidex MEGACE
1 mg 10 mg 40 mg 1 mg 10 my 40 mg
fFTF
Medina 168 133 129 121 128 1115
{days)
.Censor 42.2% 36.9% 33.6% 29.6% 33.9% 28.8%
HR(A:M) | .85 .99 1.01 .87
97.5%Cr | .59-1.23 §.7-1.41 T2-1.40 .61-1.23
 p-value | .326 . 968 935 . 357
iSURV
% dead 13.3 7.7 14.3 15.6 16.6 22.4
HR(A:M) | .96 .50 .72 .85
97.5%CI | .45-2.0% |.21-1.21 .38-1.37 .44--1,62
p-value | . 913 . 080 .252 .5?1

The critical p-value for statisvical sign:ificance is .{25.

For survival,
indicated that there was nc evidence suggesting a difference in

in Trial 0004;
ol Arimidex 1lmg
Trial 0004 and

the results of anclysis from the observed data

survival of either dose of Arimidex and MEGACE (p=.806 and .110
p=.242 and .593 in Trial! 0005). The estimated HR
against MEGACE was .92 (87.5%CI .43-1.95) in
.54 (97.5%CI .22-1.2%) in Tr.al 0005. The

estimated HR of Arimiaex 10mg cyainst MECACE was .71 (97.5%C1I

.37-1.36)

in Trial 0004 and

{97.5%CI

11

.45-1.63)

in Trial 0005.




] Survival

1033IL/0004 10331L/0005
Arimidex |Arimidex MEGACE Arimidex Arimidex MEGACE
1 mg 1C mg 40 mg 1 mg 10 mg 40 mg
SURV
Range
(days)
Censor |86.7% 92.3% 85.2% 84.4% 81.4% 77.6%
HR(A:M) | .92 .54 .71 .86
97.5%CI | .43-1.95 |.22-1.2% .37-1.3¢ .45-1.63
p-value | .806 . 110 . 242 .593

¢ Quality Of Life

Q0L results based on the Potterdam Symptom Checklist -

including physical, psycheclogical, and functionail dimensions were
presented; in Table 24, Vol. 1.74 and Table T5.1.7, Vol. 1.74 for
Trial €004; and Table 23, Vol. 1.%0 for Trial 0005. In Trial
0004, the sponsor stated "At Week 24, there was statistical

evidence of better physical QOL for patients treated with
Arimidex 1 mg than for those treated with MEGACE. There was
statistical evidence of better psychological GOL for patients
treated with 1 mg of Arimidex at Week 12 and with both 1 and 10
mg of Arimidex at Week 24 than for those treated with MEGACE. At
Weeks 12 and 24, there was no statistical evidence of a
difference in functiornal QOL between either dose of Arimidex and
MEGACE". In Trial 0005, the sponscr stated "At Weeks 12 and 24,
there was no statistical evidence of a difference between either
dose of Arimidex and MEGACE in the physical or functional
dimensions of QOL. At Week 12 there was statistical evidence of
better psychclogical QOL or better functional QOL in patients in
the MEGACE group than in those in the Arimidex groups. However,
there was no evidence of a difference at Weebv 24",

12



For analgesic use {Table 25 of Vol. 1.74 and Table 24 of
Vol. 1.90), there was nc statistical evidence ¢f & difference
between either dose of Arimidex and MEGACE. For bone pain (Table
26 of Vel. 1.74 and Table 25 of Vol. 1.90}, there was no
difference shown in Trial C004, however, the data was suggestive
of less bone pain in patients in the 1 mg Arimidex group compared
wWwith those in the MEGACE group at both Week 12 and 24 (p=.0&0 and
.067). For WHC performance status (Table 27 of Vol. 1.74 and
Tabkle 26 of Vol. 1.90), there was nc difference shown in Trial
0004, however, the data was suggestive of better performance

status in patients in the 1 mg Arimidex group compared with those
in the MEGACE group at both Week 12 and 24 {(p=.007 and .046).

Safety Summary

Events occurring to at least 5% of patients in any group
were summarized in Tables 2¢ (Trial 0004) and 23 (Trial 0003) of
Vel., 1.2. In Trial 0$004, +<the most irequently reported adverse’
events were asthenia, nausea, headache, pailn, and dyspnea.
Dyspnea and asthenia were frequently reported in the MEGACE arm,
and asthenia, nausesa, headache, and pain wer=z frequently reported
in the Arimidex groups. In Trial €005, the most frequently
reported adverse events were dyspnea, peripheral edema, nausea,
and headache.

3. Reviewer's evaluation, assessments of primary efficacy
endpoints based on the FDA MO's assessment, and comments

Based on the REVIEWER analysls, patients allocation within
centers {49 centers 0f the US trial and 73 centers of the
European trial} did not appear to be nnbalanced in either trial.
The balance of patient allccation still holds within "large
centers"” (defined by the FDA MO as those centers having patient
size 5 or more).

3.1 Primary efficacy endpoints - TTF and OTR

The FDA MO confirmed the TTP for all randomized patients. In
Tria)l 0004, dates of first observed progression were available
for the 211 patients with disease progression either during
treatment or afrer treatment withdrawal. There were 11 addit:onal
ratients who died before diseas? progression was documented.
Inclusion of 3 patvients in 11 additional patients, patients

questioned by the FDA
MO. The REVIWER TTP analyses showed that the results based on
log~-rank comparison excluding either the 11 patients {p=.455 and
p=.968 for lmg:M and 10mg:M, respectively}, or the 3 patients
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{(p=.466 and p=.968 for Img:M and 10mg:M, respectively) showed
that there was nco statistical evidence of a TTPF difference
between either dose of Arimidex and MEGACE. In Trial 9005, dates
of first observed progressior were available for the 226 patients
with disease progrescsion either during treatment or after
treatment withdrawal. There were 20 additicnal patients who died
before disease progression was documented. Inclusion of 8 -
patients in 20 additional patients, patients

were questioned by the FDA MO. This reviewer's log-
rank analysis results of the TTP ccmparison excluding either the
20 patients (p=.874 and p=.290 for 1lmg:M and 10mg:¥, '
respectively), or the 8 patients (p=.728 and p=.4C4 for 1lmg:M aad
10mg:M, respectively! showed that there was no statistical
evidence cof a TTP difierence hetween either dose of Arimidex and
MEGACE.

The FDA MO confirmed the 7 CRs and 20 PRs in Trial 0004 and
in Trial 0005, 8 CRs and 234 PRs. It was noted by the FDA MC that
responses of 2 patients in Trial 0004
and of 2 patients in Trial 0005 were
based on non-measurable lesions. According to the protocol, PRs
could not be assigned to these patients, only disease
stabilization. In additicn, there was on= patient in
Trial 0004 and two patients in Trial
0005 whose responses observed were ncot confirmed 4 weeks later.
This reviewer's analysis cf the OTR comparison exclueding three
patients in Trial 0004 and four patients in Trial 0005 showed
that there was no statistica. evidence of an OTR difference
between either dose of Arimidex (10.2% of lmg and 3.9% of 10mg in
Trial 0004; 9.0% of img and 12.7% of 10mg in Trial 0005) and
MEGACE (4.7% in Trial 0004 and 8.9%% in Trial 0005).

3.2 Secondary efficacy endpoints

For TTF, the FDAR 10 confirmed the data for ail rardomized
patients. It was noted by the FDA MC that treatment was continued
for several of the patients fcllowing documentation of treatment
failure.

The QOL results reported by the sponsor (see Table 24, Vol.
1.74 and Table 23, Vol. 1.90) did not show consistent pattern
between thie two studies. Using compariscn between 1 mg Arimidex
arm and MEGACE, for example, there was no statistical evidence
that the physical QOL was better at Week 12 but there was
statistical evidence at Week 24 (p=.02) in Trial 0004. This
physical Q0L was no difference at either Week 12 or Week 24 in
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Trial 0005. Those statistical significant findings at Week 12 or
Week 24 cannot be concluded due to heavy multiple testings
without p-value adjustment and inconsistent patterns rdemonstrated
in the unadjusted p-values between the two studies (those
unadjusted p-value may give spurious significance).

A concern about death rate and progression rate differences
between large centers (accruing >»= 5 patients each) and small
centers (accruing < 5 patients each! was raised by The FDA MO.
The data on demographic characteristics and baseline hormonal
therapy, ER positive, and PR positive status were examined by
this reviewer. The results of the analyses showed that except’ for
the distribution of ER positive {10.2%, 1.0%, and 7.2% for
MEGACE, 1lmg, 10mg of Arimidex} in the "large center" group of
Trial 0004 these disease chiracteristics and the patient
allocation appeared to be well balanced within centers or between
centers,

3.3 Design Considerations

Based on the sponsor's results, the median TTP for MEGACE is
5 menths (range 3.2 - 6.8 months) in Trial 0004 and 4 months in
Trial 0005. The integrated efficacy summary shows that the
overall median TTP for MEGACE was 139 days, approximately 4.5
months. This estimate is used below to illustrate the sample size
regquirements for showing the superority and the therapeutic
equivalence of either dose of Arimidex compared to MEGACE.

Assuming the median time to disease progression of MEGACE is
4.5 months and the accrual time 1s 15 months, the following
REVIEWER analysis tables describe the scenarios considered.

3.3.1 Superiority

Reviewer Table 1. Two Superiority Designs

Original Protocol
rlanning

TTP for Megace:
TTP improvement:

26 weeks{6.5mons)
14 weeks {3.5mcns)

(100 patients per Accrual Period: 1.25 year

arm) Minimum Follow-up. 0.5 year

Trial Estimates & TTP for Megace: 4.5 mons

Design TTP improvement: 1 to 2 mons

Censiderations Accrual Period: 1.25 vyear
Minumum Follow-up: 0.5 to 1.0 year

15




Reviewer Table 1 summarizes two superiority designs, the original
protocol plan and a reascnable TTP improvement plan tased on the
current trial estimates. Sample size estimation using the trial
estimates and desi¢n consideration is shown in Reviewer Table 2.
Based on the current trial sample sizes, i.e., approximately 130
per arm in each study, the study has an 80% power to show a two-
month improvement in TTP.

Reviewer Table 2. Sample Size Estimation* Based on Trial
Estimates & Design Considerations

Improvement Follow-up Sample size per arm
(in months) {in months)

1 6; 12 480G; 425

2 6; 12 150; 135

3 6; 12 g0; 70

*Assuming a Z-sided 5% type I error rate, sample sizes were
calculated based on achixving an 80% power.

3.3.2 Therapeutic Equivalence

The therapeutic equivalence range based on TTP (the primary
endpeint) is shown in Reviewer Table 3. For example, to show a
20% therapeutic equivalence ‘i.e., the median TTP for Arimidex
could be lower than 4.95 months but not lower than 3.6 months),
the upper boundary of the 95% CI for hazard ratio cf either dose
of Arimidex against Megace needs to be at most 1.25. On the other
hand, since this is a hormonal agent, the objective tumor
response rate is also an important 1ssue. Reviewer Table 4 shows
the lower boundary of the 95% CI for hazard ratic of either dose
of Arimidex against Megace based on objective tumor response rate
therapeutic equivalence. For example, to show a 20% therapeutic
equivalence on the objective tumor response rate {(i.e., the
respcnser rate for Arimiex could be lower than 5% but not lower
than 4%), the lower boundary of the 95% CI for hazard ratio of
either dose of Arimidex against Megace needs to be at least 0.79.
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Reviewer Table 3. Therapeutic Equivalence Range Based on Time to
Disease Progression

Equivalence Upper Bound of Lower Bound of 95%CI
(% of 4.5 Months) 98%CI for HER(A:M) for Arimidex Median
TTP
5% 1.058 4.275 months
10% 1.11 4.05 months
15% 1.18 3.825 months
20% 1.25 3.6 months

Reviewer Table 4. THERAPEUTIC EQUIVALENCE RANGE FOR OBJECTIVE
TUMOR REFPONSE

Equivalence Lower Bound cof Lower Bound of 95%CI
(% of D%) 95%CI for OR{A:M)~* for Arimidex OTR
5% .95 4.75 %
10% .80 4.50 %
15% .84 4.25 %
20% .79 4,00 %
4. Overall Summary and Conclusions

The studies (IL1033/0004 and IL1033/0005) were designed to
show superiority (3.5 months longer TTP or equivalent toc a 20%
higher objective response rate) of at least one of the Arimidex
arms compared to the MEGACE (assumed median TTP of 6.5 months or
OTR of 25%) arm.

As demonstrated by the sponsor's efficacy results, the
studies failed to provide statistical evidence for a claim of
superiority of either dose of Arimidex to MEGACE with respect to
the study endpoints, including both primary endpoints (OTR and
TTP), and secondary endpoints {DR, TTF, and SURV).

As described in section 3.3, the studies do not have
sufficicent sample size to demonstrate the therapeutic
equivalence of either Arimidex dose with MEGACE. With the
protocol-specified sample sizes, the studies had about 22%-24%
power of declaring a 3-week (approximately within 16.7%
equivalence of 4.5 months median TTP) therapeutic eguivalence.
From the Reviewer TTP Table, the observed CIs for the hazard
ratio of Arimidex 1lmg against MEGACE were .61 to 1.3 in Trial
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0004 (97.5% CI) and .69 to 1.45 in Trial 0005 (97.6% CI). The
observed Cls for the hazard ratio of Arimidex 10mg against MEGACE
were .74 to 1.46 in Trial 0004 (97.5%) and .58 to 1.22 in Trial
000S (97.5%). These studies were not powered to be equivalence
studies.

Sue-Jane Wang, Ph.D.
Mathematical Statistician

Concur: Pr. Gneccoc
Dr. Chi

cC:

NDA 20-509

HFD-1580

HFD-150/ Dr. Justice
Dr. Beitz

Ms. Vaccari

HFD-344/ Dr. Lisook

HFD-713/ Dr. Dubey [File: DRU 1.3.2. NDA]
Dr. Chi

HFD-713/ Dr. Wang

SWANG/9-5-95/WP60-ARIMIDEX . NDA

This review consists of 18 pages of text, including 5 REVIEWER
summary Tables and 4 REVIEWER analysis Table, and 35 pages of
attachments, including 30 tables and 2 figures from the sponsor.
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JABLE 1 Schedule of assessments

"—'—.—_t - .
Assessment Week O 4 B 12 16 20 24 36 48 Withdrawal
cnm——

pemographic, history, ECG X

o disease

fﬁg:fhér regional disease X X X x X x X X x; X
gone scan X X x X
gkeletal radiography .
(ot positive sites

on bone scan) X x o 0 X X X X
chest radiography X o* ot o* x x
CT scan of liver 0 0 o o o o
¢T scan of head 0 0 o o o0 ©
Quality-of-lite

Rotterdam Symptom .
Checklist X X X x X X X X X X
Analgesic, bone-pain, and _
performance scaore F S S S T S ¢ X X X
Endocrine

Estradiol and estrone

gulfate concentrations X X X x X x X X X X
Pharmacokinatic
Drug corcentrations

{for patients who

received ZD1033) b O X X X X X X X X
Safety
Adverse events x b X X X X X X X
Clinical laboratory X X X x X X X X X X
Physical examination, weight,

blood pressure, pulse X %X X X % X X x X X

"Assessments continued every 3 months 1% progression was not documented during
zhe first 48 weeks of the trial.
*“eDeated every 6 months until disease progression.
71t positive before treatment, otherwise every i2 months.
It patient received less than 12 months of trial treatment.
0 Only if clinically indicated
CT Computed tomogrophy

Screening assessments (Week 0) took place within 4 weeks before randomization. The
disease assessments used to determine response were, ideally, performed within 2 weeks

fore randomization. However, Assessments that could not be repeated at short intervals,
(9‘.‘.0" as bope scans or chest radiography, were acceptable if performed up to 12 weeks before
M@ndomization. Medical history, demography, height, and ECG results (repeated, it necessary)
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YABLE 4 Previous tamoxifen treatment

;:;vious treatment Number of patients (%)

' ZD1043 201933 Megestrol  aj] patients

1 mg 10 mg acetate .
o (n = 128) (n = 130) (n = 128) (n = 386)
-— —

Adjuvant tamoxifen 60 (46.9) 54 {41.5) " 50 (39.1) 164 (42.5)

Tamoxifen for

advanced disease 68 (53.1) 7g {58.5) 78 (60.9) 22» {57.5)

The proportions of patients who received tamoxiten as either first hormonai treatment for éariy
disease or treatment for advanced disease were similar across treatment groups..

TABLE 5 Breast cancer history for att randomized patients

Medical Ristory 201033 201033 Megestro]l Al
1 mg 10 mg acetate patients
(n = 128 {n = 130) (n = 128) (n = 385)

______-u-____ﬁ__ﬁ______.________ﬁ.__k_____ —
Previous freatment (n;%)

Surgery 124 (96.9) 12¢ (96.9) 122 (95.3) 372 {96.4)
Cytotoxic Chemotherapy 5B {45.3) S8 (45.4) 57 (44.5) 174 (45.1)
Hadiother‘apy 72 {56.3) 74 (56.9) 76 (569.4) 2922 (67.8)

Recepior status (n; %)
*, PR +

¢ 80 (62.5) o 75 (58.5) &/ 70 (54.7) 226 (58.5)
ER « PR . By ies (19.5)5 %0 (15.4) % | 17 (13.3) 62 (16.1)
ER +, pp unknown 4 (2. 1) 6 (4.6) 14 (10.9) 24 (6.2)
Er . + 2 (1.8) 0 (0) 3 (2.3) 5 {1.3)
ER -, pp 1 (0.8) 8 (6.2) 8 (6.3) 17 (4.4)
Unknown 16 (12.5) 20 (15,4 16 (12.5) 52 (13.5)
. .. Ouratign of tamoxifen
tun:rnent for advanced
Iseasew
- - fumpen o patients# 60 €9 76 205

-3¢ Medjan duration of

- dhow - e QMO 4 {weeks) 100 105 B6 100
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rABLE 5 Breast cancer history tor all randomized patients (continued)

t,mstory ZD1033 701033 Megestrol All
g 1 mg 10 mg acetate patients
(n = 128) (n = 180) (n = 128) {n = 386)
nelapsed during adigvant
o mnoxltantreatmml -
e mper of patients® 57 47 50 154
Median disease-free
.. 4interval (weeks] 136 ” 168 189 158
previous best response to ’ %
1amoxiten treatmant (n;%)
Number of patients 68 (100) 76 (100) 78 (100) 222 (100}
Complete 3 {4.4) 5 (6.8) 7 (8.0) 15 (6.8)
partial & (8.8) g8 {10.5}) 12 {15.4) 26 {11.7)
gtable disease 31 (45.8) 34 (44.7) 27 {34.6) g2 (41.4)
Progression 3 {4.4) 5 {6.6) 5 {6.4) 13 {5.9)
Unknown 25 {36.8) 24 (31.6) 27 (34.6) 76 ’(34.2)
WHO performance status
score® (n;%)
0 69 (53.9) 59 (45.4) 60 (46.9) 188 {48.7)
1 41 [32.0) 55 (42.3) 51 (35.8) 147 (38.1)
2 18 (14.1) 13 (10.0) 15 (1i.7) 46 (11.9)
3 0 (D) 3 {2.3) 1 (0.8) 4 11.0)
4 0 (O oM 1 (0.8) 1 {(0.3)

not be calculated for

“Tamoxifen was not taken or duration on tamoxifen could
11 patients treated with 1 mg of ZD1033, 14 patients treated with
10 mg of 2D1033, and 2 patie.ats treated with megestrol aceiate.
#For 11 patients treated with 1 mg of ZD1033, 15 patients treated with
10 mg of 201033, and 2 patients treated with megestrol acetate, either
tamoxifen was nct taken, or duration on tamoxifen could not be calculated.
+For treatment of primary disease (atter mastectomy or lumpectomy) and
?gtastatic lesions.

Defined in Section 2.6.5(d).
ER Estrogen receptor; PR pProgesterone receptor

Overall, previous breast cancer treatment and WHO pertormance status scores were simiiar
among treatment groups. The majority {96.4%) of patients enrolled in this trial had surgical
resection of the primary breast tumor and either relapsed while receiving adjuvant tamoxifen
treatment for early disease or had disease progression while receiving tamoxifen as hormanal
treatment for advanced disease. Approximately 45% of patients had cytotoxic treatment and
approximately 58% of patients had radiotherapy for treatrment of primary disease or metastatic
lesions before they entered the trial. The majarity (58.5%) of patients had estrogen
receptor-positive (ER-positive), progesterone-posilive {PR-positive) breast cancer at similar

<. proportions among treatment groups. Approximately 14% of patients had unknown
estrogen-receptor status.
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{3 Sie and extent of disease at entry
L/

W& mary tables: Patients with measurable and no measurable disease; T1.9
"2 Site of disease at entry; 71.10.1
N Extent of disease at entry; 71.10.2

{ iver metastases at entry, T1.10.3

diidual patient data: Site and extent of disease at entry; G1.7
Teaghle 6 summarizes the number of patients with measurable and no measurable disease.

.y
.come TABLE 6 Number ot patients with measurable disease .

ATy —

. Extent of disease Number of patients (%)

s ZD1033 ZD1033 Megestrol All
e 1 mg 10 mg acetate patients
o~ et (n = 128) (n = 130) (n = 128) (n = 386)
™ Measuraple disease a2 (64.1) 79 (60.8) 81 (63.3) 242 (62.7)
No measurable disease 46 (35.9) 61 (39.2) 47 (36.7) 144 (37.3)

The proportions of patients who had measurable and nonmeasurable disease were similar
across treatment groups. Approximately 83% of all patients had measurable disease and
approximately 37% had nonmeasurable disease.

Table 7 summarizes the sites of metastatic disease for all patients at entry, by
v treatment. Patients with multiple disease sites are included in more than one category.

b

TABLE 7 Sites of metastatic disease at entry

Number of patients (%)

Disease sites

Megestrol

ZD1033 ZD1033 All

1 mg 10 my acetate patients

(n = 128)  (n = 130) (n = 128) (n = 386)

Soft tissue 42 (32.8) 45 {34.6) 3g (30.5) 126 (32.6)
Bone 87 (68.0) g3 (63.8! 79 (61.7) 249 (64.58)
Visceral 51 (39.8) 51 (39.2}% 60 (46.9) 162 (42.0)
© Liver 18 (14.1) 17 (13.1} 1B (14.1) 53 (13.7)

ulix MO evidence of liver
involvement 110 (85.9) 113 (86.9) 110 (B5.9) 333 (86.3»
»:No evaluable metastatic
Oisease 5 (3.9) 12 (9.2) 3 (2.3) 20 (5.2)

T~
K

entry

*
Includes patients with excised or irradiated local or distant disease at
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o siies of metastatic disease at entry were similar across treatmant groups. For all patients,
2. 6% had soft tissue, 64.5% had bone. and 42.0% had visceral sites of disease. The maijority
oy (86.3%) of patients had no documented evidence of liver metastases.

—

pisease sites Number of patients (%)

i 5
IR

Z01033 201033 Megestrol All
i mg 10 mg acetate patients
(n = 128) (n = 130} (n = 128) (n = 386)
. goft tissue only 17 (1.3} 14 (10.8) 16 (12.5) 47 (12.2)
Bone only 45 (35.2) 37 (28.5) 41 (32.0) 123 (31.9)
visceral only 14 (10.9) 15 (11.5) 22 (17.2) 51 (13.2)
yixed 47 (36.7) 52 {40.0) 46 (35.9) 145 (37.6)

No evaluable

metastatic disease’ 5 (3.9) 12 (9.2) 3 (2.3) 20 (5.2)

‘Includes patients with excised or irradiated local or distant disease at
entry.

The proportions of patients with either singte or mixed sites of metastatic disease, at entry, were
similar among treatment groups. For all patients, 12.2 % had soft tissue disease only,

31.8% had bone disease only, 13.2% had visceral disease only, and 37.6% had mixed sites of
disease.

3.1.4

Summary table:
individual patient data:

Concurrent abnormalities at entry

Concurrent abnormalities at entry; T1.11

Past medical history; G1.8
Concurrent abnormalities at entry; G1.9

Each treatment group included a similar proportion of patients with concurrent abnormalities at
entry,

Qverall, relatively low proportions (0.5% through 8.6%) of patients had abnormalities that were
Identified on examination o the head, eye, ear, nose, throat, heart, neck, genitourinary tract,
and neurologic system. Reiatively higher proportions (10.4% through 37.3%) of patients had
abnormalities that were identified on examination of the abdomen, extremities, lymph nodes,
lungs and thorax, skin, and musculoskeletal system. The highest proportion of patients had
abnormalities that were identified in the breast (71.2%).

A§ expeciled in a middie-age to eiderly population, patients in each treatrment group had
diverse medical histories at entry. Abnormalit:es present at entry did not result in the exclusion
of any patient from the trial.
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04 summarizes the comparative statistical analysis of results of the Rotterdam Symptcm
Bhacklist SCOFES.

, 2/ Statistical analysis of quality of life (Rotterdam Symptom

Checklist)
R onsion and 201033 1 mg vs ZD1033 10 mg vs
BB 1ze point megestrol acetate megestrol acetz2te
sl Estimated §7.5% p-valug*t Estimated 97.5% p-value™
X difference* CI difference*  Cl
e or odds ratio® or odds ratio”
‘ Physical’
. Week 12 -1,00 -2.00 0 1.00 0.5064 0.00 -1.60 to .00 0.B690
; . Week 24 1,00 -4.00 to -1.00 0.0163 -1.60 -3.00 to 0.00 0O.1624
iﬁﬁs%leychological' )
e week 12 -1.00 -2.00 to -1.00 0.0206 -1.00 -1.00 to 0.C0 D.0729
“f-~f"“Week 24 -2,00 -3.00 to -1.00 0.0018 -2.00 -3.00 to -1.00 0.0038
: ‘;iéthnctional*
¥ ‘Week 12 1.05 0.51 to 2.16 0.8B34 1.01 0.49 to 2.06 0.9797
L:’ Week 24 2.70 0.74 to 9.88 0.0869 0.89 0.30 to 2.62 0.8087

» *The estimated differences between treatment groups of greater than zero
R;o. indicate that the first treatment is associated with worse physical or
e, ). pPsychological quality of life.
&gtg@;"Odds ratios greater than 1.00 indicate that the first treatment has a
> -7 higher probability of a stable or ‘ncreased fuactional dimension relative
- to the second treatment.
p#iZR% *The critical p-value for statistical significance is 0.025.
N CI Confidence interval

» The Wilcoxon Rank-Sum Test resulis are presenticd in Table 24 for the physical and
psychological dimensicns a* Wesks 12 and 24. Analyses of covariance results for physical and
psychological dimensions are found in Table T5.1.7. The results for functional diriension are
expressed in Table 24 as odds ratios with 97.5% confidence intervals.

b - AI_ Week 24, there was statistical evidence of Detter physical quality of life for patients treated
Bhass  ith 1 mg of ZD1033 than for those treated with megestrc! acetate. There was statistical
Buanae. Vidence of better psychological quality of lite for patients treated with 1 mg of ZD1033 at
-“"-'-"»'\-" L. Week 12 and with both 1 and 10 mg of ZD1033 at Week 24 than tor those treated with
e Megestrol acetate. At Weeks 12 and 24, there was no statistica! evidance uf a difference in
e junctnonai quality of life between either dose of ZD1033 and megestro! acetate.

" 422 Analgesic use

L ;ible 25 summarizes the statistical analysis of anaigesic use between visits at Weeks 12 and
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ZD1033 1 mp vs ZD1033 10 mg vs
megestrol acetate megestrol acetate

-

Odds ratio* 97.5%  p-value® 0dds ratio* 97.5%  p-value®

c1 cl
‘ 0.76 0.35 to 1.60 0.3895  0.73 0.34 to 1.57 0.3588
ek 24 1.35 0.45 to 4.08 0.5382  0.68 0.23 to 2.02 0.4287-

vooqds ratios greater than 1.00 indicate that the first treatment is

ommmggsociated with less aggressive analgesic use than is the second treatment.
wafThe critical p-value for statistical significance is 0.025.

el Confidence interval

5 weets 12 and 24, there was no statistical evidence of 5 difference in analgesic use between
wofther doz  2f ZD 1033 and megestrol acetate. »

-

4 423  Bone pain

Table 26 summarizes the statistical analysis of bone pain score between visits at Weeis 12 and
e 24,

. TABLE 26 Statistical analysis of bone pain score

" Time point 201033 4 mg Vs 701033 10 mg vs
’ megestrol acetate megestrol acetate

Odds ratio* ©7.5% p-value® Odds ratio* 97.5% p-value®

111 1
Week 12 1.13 0.62 to 2.07 0.6478 0.99 0.5¢ co 1.8° 0.9741
Week 24 1.06 0.4% to 2.5 0.8793 0.84 0.36 to 1.95 0.6383

*The odds ratios greater than 1.00 indicate that the first treatment is
2ssociated with less bone pain than is the second treatment.

The critical p-value for statistical significance is 0.025.

€l Confidence interval

- AtWeeks 12 and 24, there was no statistical evidence of a difference in bone pain be'v.een
v either dose of ZD1033 and megestrol acetate.

S 424  WHO performance status

"5 :fable 27 summarizes the statistica! analysis of WHO performance status between visits at
k. ‘Yeeks 12 and 24.

a1




55

Statistical analysis of WHO pertormance status

it ZD1033 1 mg vs ZD1033 10 mg vs
megestrol acetate megestrol acetate
0dds ratio* ©7.5% p-value® 0dds ratio* 97.5% p-value#
CI CI
0.89 0.42 to i.86 0.7188 1.00 0.47 to 2.10 0.9888
1.23 0.47 to 3.25 0.6258 1.18 0.45 to 3.11 0.7070 -

-ijgs greater than 1.00 indicate tiat the first treatment is

d with a better performance status than is the second treatment.
-ical p-value for statistical significance is 0.025.

dence interval

12 and 24, there was no statistical evidence ot a difference in performance status
ther dose of ZD1033 and megestrol acetate.

-

ndocrine assessments

ables: Estrone suifate; 76.2.1
Estrone sulfate suppression; 76.2.2

Jatient data: Endocrinology normal renges glossary; G6.1
Endocrinology; G6.2 Estradiol suppression; G6.3

trial, biood samples were collected from patients to determine serum estradiof and
Ifate concentrations. Trie determinations were performed to detect any differences in
uppression betwsen the - and 10-mg doses of ZD1033.

radiol concentrations cculd not be statisticaly analyzed. The nature of the analytical
id several confounding factors such as insufficient sample volume, variable column
sorrections or blank samples, and variability in limits of quantitation {[LOQ] varied at
“told for estradiol and ranged from pmol/l) resulted in a

Jeneous data set, which could no! be utilized {or statistical analysis.

I, a sighificant number of patients in each of the three treatrment groups had estradiol
lions at entry that were at or below. the limit of assay sensitivity. It was difficutt to
1dditional estradiol suppression ir these patients.

110 mg of 2D1033 cansistently s Jppressad serum estrone sulfate concentrations by
% of concentrations at entry com,yared with 26% to 66% for megestroi acetate.

f the difficulties encountered durir j sample analyses, the estradiol suppression

be guantitated. However, for patier.ts treated with either 1 or 10 mg of ZD1033,

ilfate suppression was greater than that observed in the patients treated with
acetate. There was no apparent difference in estrone sultate supnrassion between
10-mg doses of ZD1033.
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TABLE 1 Schedule of asse.sments

Assessment e 0 4 B 12 16 20 24 36 48 Withdrawal
of study
treatment

—_,.'-'—'—-7 . "

Demography, history, ECG X

Objective dissase ‘

Local/regional disease « x x x x x x x X x

Bone sCAN X X « .

Skeletal x-1ay {of sites

positive oN bone scan) X y O ©o X% % X X
Chest x-ray X o* of o x X
CT scan of liver/nead 0 o* o0 of o* .0
Quaity of lite

Rotterdam Symptom Checklist X % X x X x*

Analgesic use, bone pain and

performance status x x X ¥ X x X X

Endocrine X X X X X X X X

{oestradiol concentrations)

Safety
Adverse events x % x x X X % X X
Clinical laboratory x x X X X Xx X% X

Physical examination, weight,

pulse rate, blood pressure x x x x x ¥ X x X X

*repeated every 6 months until disease progression

" it positive before treatment, otherwise every 12 montns
if after less than 12 months of study treatment

o oniy if clinically indicated

Screcmng assessments (Week 0) took place within 4 weeks before randomisalion, and the
8ssessments of disease that would be used to determine response were ideally performed
\i'ﬂlmn 2 weeks betore randomisation. However, investigations that cannot be repeated at short
Mervals, such as a bane scan, were acceptable it performed up 10 12 weeks betare

53



31.2 Breast cancer history

symmary tables: Previous treatment for breast cancer, T1.4.11071.4.2
Most recent receptor status- T1.5
Disease-free interval, T1.6
Duration of tamoxifen treatment, T1.7
Previous tUmour responses; 71.8 )
individual patient data: Provious systemic treatment for breast cancer; G1.3
Previous surgery for breast cancer, G1.4
Previous radiotherapy for breast cancer, G1.5
Breast cancer history; G1.6

-

-

Al patients eligible to enter this study had previously relapsed while on adjuvant {amoxife
yeatment for early disease. and/or had disease progression during or atter receiving tamoxiten
as treatment tar advanced disease. Some patients recewved a course of tamoxiten as adjuvant
weatment and supsequently received turtner tamoxiten treatment for advancad disease. Table 4
summarises the number of patients in each of the apove categories by randomised study

yreatment.

TABLE 4 Previous tamoxifen treatment

-P_rgwous treatment Number of patients (%)

ZD1033 1 mg 20103310 mg Megestrol All patients

acetate
(n = 135) {n = 118 (n = 125} (n = 378

Adjuvant tamoxiten 66 {48.9) 46 (39.01 52 (41.6) 164 {43.4)
only
Tamoxifen tor 64 (47.4) 64 {53 2) 65 (2.0 193 (51. 1
advanced disease
anly
Tamoxifen as 5(37) B (6.8 B (6.4} 21 (5.6

agjuvant treatment
and tor advanced
gisease

There was no major imbalance N previods ramoxiten teatment status between the three
groups; however slightly more patients in the Z01 033 1 mg group had rerieived adjuvant
tamoxifen only (49%) compared with patienis in the 201033 10 mg group (39%) and the
megestrol acetate group (42%). The analyses ol objective etlicacy efid-points have been
adjusted tor this covariate, 30 this imbatance (s unlikely 10 cause any bias i the comparison of
lhe treaiments.

Tabie 5 summarises breas! cancer hislory and characteristics at entry by randomised treatment
and for all patients.

61




{ABLE 5 Breasl cancer history and characteristics

29

ct entry for all randomised

patients
—_ 501033 1 mg  ZD103310mg  Meyesict acetate All patients
fn = 135) {n=118) in = 125} n = 378)
~previous ueatment (0. %] B ) -
surgery 122 (90.4) 704 (88.77 115 {92.0) 341 (80.2)
Cytotoxic chemotherapy 40 (29.6) 33 (28.0) az (25.6) 105 (27.8)
Radiotherapy 81 (60.0) 72 (61.0) 80 (64.0) 233 {61.6}
heceptos status (n; %) ' \/t > L;’: . C;} L .
ER +, PR + W’ ."54 (40.0) 7, 39(33.1) v 49 (39.2) 142 (37.6)
ER +. PR - Nopp(148) 14019) 747 (1386) 51 (13.51
gR-, PR + 2(1.5) 4(3.4) 2 (1.8 82w
ER- PR - 3(2.2) 4{3.4) 3{24} 10(28)
Efi +, PR unknown 10 (7.4) 11{83) 6(4.8) 2771
ER unknown, PR UnkNoOWN 46 (34.1) 46 (35.0) 48 (38.4) 140 (370
Duration of tamoxiten treatment )
~umber of panents treated 132 114 124 370
with tamoxifen® .
Median time an tamoxifen 103 105 142 105
{weeks)
Relapse during adjuvant tamoxifen treaiment
Numoer of patients treated 71 53¢ 80 184
with edjuvant tamoxiten
Median disease-tree 270 28.0 320 290 A
iterval (months) Foha e (A5 (TR
Previous best response 10 1amoxiten for advanced disease (n; %) e
Mumber of patients treated 69 {(100.0) 72 (100.0) 73 (100.00 214 (100.0)
for agvanced disease
Complete response g(13.0) 12 (16 7) g (12.3) 3D (14.0)
Panial response 16 {23.2) 25 (34 7y 18 (24.7) §9 (27.6)
Siaple disease 33 {47.8) 25 (34 7) 33 (45.2) 81 (42.5)
Progressan 9 (13.0) 10 {13.9) 11 (15,1 a0 (14.0)
Unknown 21(29) 0 (0.0} 2(27 4(1.9)
Perlorenance status {n:%)
Y A9 (51.1) 50 {42 4) 56 (44.8) 175 (46.3)
1 5p {37.07 45 (380} 52 (41.6) 148 (39.2)
2 16 {11.9) 21 (17.8) 17 (13.6) 54 {14.3)
3 o (D) 1(0.8) 010 1(0.3)

were not avaliaole

diseas»-free interval.

ER = gesirogen receptor: PR = progesierone receply
exciudes & patients who had not received previous

aiotat o 54 patients received tamoxiten as adjuvant trea
disease-tree interval was not known. This patient was no

tment, however, for ong patient the
t inclucied in the calcutation ot median

ramoxiten ireatment and 3 tor whom dates of treatment



30

verall, previous hreast cancer treatrnent was similar tor patients randomised te ZD10335 1 mg,
201033 10 mg, or megestrol acelate. Approximatety 25% of patients had received cytotox.s
yreatmert and approximately 60% of patients had receied radiotherapy betore entry into the
study. ER-positive wreast cancer was tound in approxinately 58% of all patients and the

o-icn of ER-positive patients was similar in each ot the treatment groups. Thirly-seven
percem ¢f all patienis were of unknown oestrogen receptor status. - -
The median disease-free interval on acjuvant tamoxifen was similar for patients randomised 10
701033 1 mg, 2D1033 10 mg, or megestrol acetate. The median time on tamoxiten for
advanced disease was also similar tor patients in each of the treatment groups. -

The propomions of patients with each previous test lumour response to tamoxifen were similar
n the ZD1033 1 Mg qroup compared with the megestrol acetate group, these rosponses were
aesessed Dy the investigator and were not substaniated by objective criteria. However, in the
701033 10 mg graup there was a greater prapartion of natients with partial response and a
-maller proportion with stable disease than in the other groups.

>

513 Site and extent of disease at entry

-

Summary tables: Patients with meds rable and 1o measurable disease; T1.9
Site of disease ai entry; 71.10.1
Extent of disease at entry; T1. 10.2
Liver involvement a: entry; 71.10.3
’ Individual patient data: Site and extent of ticgase at eriry; G1.7

Table 6 summarises the number ot patients with measurable and no measurable disease.

TABLE 6 Number of randomised patients with measurab'e riisease

Number of f)élients %)

B

701032 1 mg  ZD1033 107 g Megestrol All patients
acelate
{n=135) (n=118} {(n=125) (n = 37B)
Measurable disease 109 (80.7) 89 {75.4) 99 (79.2) 297 (78.6)
No measurable disease 26 {19.3) 29 (24.6) 26 (20.B) 81 (21.4)

Tre proportions of patients with sueasurable or no measurable disease were balanced between
the three 1reatmen' groups, with more fhan 75% of patierts in each treatment group having
some form of measurable disease.

Table 7 summarises the sites of metastatic disease at entry by randomised treatment. Some

patients have multiple siles of disease and therefore the sum of the percentage tigures for each
treatment group witl be more than 100%.
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(ABLE 7 Sites ot metastatic disease at entry

foisease sites Number of patients {%)

701033 tmg  ZD1033 10 mg Megesirol All patients

acelate .
(n = 139) {n = 118) (n = 125) {n = 378}

#---_f_i
goft tissue 57 (42.2) 50 (42.4) 53 (42.4) 160 (42.3)
gone 79 {58.5) 66 (59.9) 77 (61.6) 222 (68.7)
visceral 73 (54.1) 51 (43.2) 53 (42.4) 177 (46.8)
Liver 28 [20.7) 21 (17.8; 23 (18.4) 72 (19.0)
No evidence of livet 107 (79.3) g7 (82.2) 102 (81.6} 306 (81.0)
mvolve.nent
No evaluable metastatic 2{1.5) 2{1.7) 0{0.0) 4 (1.1}
gisease” .

includes three patients with local or distant metastases that were excised of eradicated befote
enlry and ong patient in the 201033 10 mg group who was found o have no evaluable disease

Of all patients in the study, 42.3% had soft lissue disease, 58.7% had bone disease, and 46.8%
nad viscera: disease. The sites of metastatic disease at entry were similar in the three

yeatment groups, however, ihere was some small imbalance in the proportion of patients with
visceral disease: 54.1% of patients in the 701033 1 mg group had visceral disease compared
with only 43.2% n the ZD1 033 10 mg group and 42.4% in the megestrol acetate group.

Table & summarises {he extent of metastatic disease at entry by randomised tre.iment and for
all candomised patieris.

TABLE 8 Extent of metastauc disease at entry

Disease sites Number ot patients {%)
S0 1 mg  2D1033 10mg  Megestro! Aipatents
acetate

(n = 135; {n = 118) n =125 (n = 378)
Soft tissue only 15 (11.1) 22 (18.6) 25 (20.0} 62 (16.4)
Bone only 30 (22.2) 29 (24.6) 36 (28.8) g5 (25.1)
Visceral onty 28 (20.7) 19 {16.1) 16 {12.8) 83 {16.7)
Mixed £0 (44 .4) 46 {39.0) 48 (36.4) 154 {40.7)
No evaluable metastatic 2 (1.5} 2(1.7 0 (0.0) 4 (1.1}
disease™

————

* intludes three patients with tocal of distant m=tastases that were excised or eradicated betore
entry and one patient in the ZD1033 10 mQ group who was tound to have no evaluable disease
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TABLE 23 statistical analysis of quality of lite (Rotterdam Symptom Checklist)

“Dimension ZD1023 1 mg versus 701033 10 mg versus
megestrol acetate megestrol acetate
Estimated 97.5% pvalue #  Esimated ~ 97.5% . p-value ¥
ditterence*  Confidence ciference*  Confidence
interval intervai
.--'-'"_'-'_
Physical
week 12 1.71 -042to 3.84 0.0719 1.568 0.66103.76 0.1032
week 24 1.96 -0B2104.74 0.1116 0.22 -2.66t03.10 0.8624
Psychological
Week 12 1.52 0.25t0 2.80 0.0077 1.682 051103.13 0.0018
Week 24 052 -1.32t02.32 0.5235 0.83 -1.07t02.72 0.3254
functional .
week 12 0 1100 0.4037 0 Dto0 = 0.8979
q Week 24 e -1to0 0.4572 0 2100 0.5268

v estimated differerices between treatment groups of greater than zero indicase that the first
reatment is associated with worse physical or psychological quality ot lite or better functional
quality of lite than the second treatment.

¢ critical p-value for statistical significance = 0.025

At Weeks 12 and 24, there was no statistical evidence of a difference between either dose of
701033 and megestirol acetate in the physical or functiona! dimensions of quality of tife. At
Week 12 there was statistical evidence of better psychological quality of life or better functional
quality of life in patients in the megestrol acetate group than in those in the ZD1033

groups. However, there was no evidence of a difierence at week 24.

Results of the arjditional guestion which asked to what extent patients were bothered by weight
changes (scored from O = not 4t all to 3 = very much) were not analysed statistically. At

Week 12 the mean weight ci,ange score was 1 in all three treatment groups, at Week 24 the
mean score was 1 in the ZD1033 1 Mg and megestrol acetale groups and zero in the ZD1033
10 mg group. This indicates that at Week 24, patients in the ZD1033 10 mg group were
experiencing less severe problems associated with weight change than those in the other
groups.

422 Analgesic use

Tabie 24 summarises the statistical analysis of analgesic use tar the 24 hours betore
assessment at Week 12 and Week 24.
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TABLE 24 Statistical analysis of analgesic use
q - ZD1033 1 mQ versus 201033 10 mg versus
megestrol acetate megestrol acetate
Odds ratio* 97.5% p-value * Odds ratio* 97.5% . pvaluz®
Confidence Confidence
interval interval

week 12 1.0 0.4810 2.17 0.9657 1.04 0.48 10 2,30 0.9004
week 24 0.79 0.2510 2.46 0.6438 1.28 0.40to 4.17 0.6218.

" odds ratios greater than 1.00 indicate that the first treatment is associated with less aggressive
analgesic use than the second treatment.
¢ critical p-value for statistical significance = 0.025.

At Weeks 12 and 24, there was no statistical evidence of a difference in analgesic use between
either dose of ZD1033 and megestrol acetate.

42.3 Bone pain -

Table 25 summarises the statistical analysis of bone pain score for the 24 hours before
assessment at Week 12 and Week 24.

TABLE 25 Statistical analysis of bone pain score

ZD1033 1 mg versus ZD1033 .0 mq versus
megestrol acetate megestrol acetate
Odds ratio* 97.5% p-value * Odds ratio* §7.5% p-value ¥
Confidence Confidence
interval interval
Week 12 1.9 0.BBto4.14 0.0602 2.53 1.1210 5.68 0.0105
Week 24 2.60 0.81108.36 0.0666 1.32 0.45t0 5.92 0.5669

odds ratios greater than 1.00 indicate that the tirst treatment is associated with less bone pain
‘ than tne second treatment.
critical p-vatue for statistica! signihcance = 0.025

Al Week 12 there was statistical evidence of less bone pain in patients in the ZD1033 10 mg
group compared with those in the megestrol acetate group. At Week 24 there was no
statistical evidence of any diference in bone pain score between either dose of ZD1033 and
megestiol acetale. However, al both Week 12 and Week 24 the results favoured ZD1033.

424 WHO Performance status

Tavio 26 summarises the statistical analysis of WHO perlormance sta'ys for the 24 hours betore
susessment at Week 12 and Week 24.
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TABLE 26 Statistical analysis of WHO performance status

- ZD1033 1 mg versus ZD1033 10 mg versus
megestrol acetale megestrol acetale
Qdds ratio* 97.5% p-value * Odds ratio*  97.5% p-value #
Confidence Confidence
interval interval
Week 12 2.47 1.17105.24 0.0069 1.89 0.8610 4.18 0.0702
week 24 2.68 0.89t07.98 (0.0457 137 047t04.02 05113

« odds ratios greater than 1.00 indicate that the first treatment 1s associated with a better
performance status than the second treatment
¢ critical p-vatue for statistical significance = 0.025

Al Week 12 there was statistical evidence of better performance status in the ZD1033 1 mg
group than in the megestro! acetate group. However, by Week 24 there was no statistical -
evidence of any difference hetween either dose of ZD1033 and megestrol acetate for
performance status, although the resufts favoured ZD1033 10 mg at Week 12 and

7D1033 1 mg at Week 24.

4.3 Endocrine resulls

Summary tables: Oestradiol; 76.1.1, T6.1.3
Oestradiol suppression; 76.1.2
Individua! patient data: Oestradiol normal ranges glossary; G6.1

Qestradiol; G6.2
Qestradiol suppression; G6.3

The plot of mean oestradiol concentration against time 1s presented in Figure 8. When
oestradiol concentrations were below the limit of guantification of the assay, the limit of
quartification was used. The plot indicates that over time, mean serum oestradiol
concentrations were suppressed 10 below the concentrations al entry to a similar extent in both
the ZD1033 groups, whereas mean oestradiol concentrations were raised compared with
concentrations at entry in the megestrol acetate group. Measurement of oestradiol in this study
was performed using a commercially available assay and was used primarily as & compliance

"r indicator. The observed oestradiol suppression in bath 7D1033 treatment groups is indicative
of good compliance in these groups.

The effect of ZD1033 on sciuMm ocestradiol concentrations was further investigated for patients
with a pre-dose oesiradiol soncentration o less than 100 pmolfl, including only results tram
samples measured at the central laboratory. These results are presented in Table T6.1.3.
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TABLE 26 Adverse events occurring in more than 5% of patients in any treatment

group (Trial 0004)
pedy system COSTART- Number of patients {%)
preferred
term ; N
Anastrozole Anastrozole Megestrol
1 mg 10 mg acetate
{r = 128) (n = 128) {n = 128)
whole body Abdominal pain i2 16,4} 12 (9.3) 13 (10.2)°
Asthenia 35 {27.3) 27 (20.9) 41 (32.0}
Back pain 20 (15.6) i (16.3) 14 (10.9)
Chest pain B (6.3) 14 (10.9) B8 (6.3)
Headache 22 (17.2) 33 (25.6) 16 (12.5)
Pain 20 {15.6) 28 (21.7) 19 (14.8)
Pelvic pain 9 (7.0) 13 (10.1) 10 (7.8}
gardiovascular Hot flushes 28 (21.9) 20 (15.5) 15 (11.7)
Digestive Anorexia 13 (10.2) 15 (11.8) (5.5,
gonstipation 14 (10.9) 15 (11.6) 15 (11.7)
Diarrhea 16 (12.5) 13 {10.1) 5 (3.3)
Dry mouth 12 (9.4) 6 (4.7) g (7.0)
Nausea 25 {19.5) 32 (24.8) 21 {16.4)
Vomiting 18 (14.1) 17 {13.2) 9 (7.0)
Inureased 0 (0) 1 (0.8) 12 (9.4)
appetite
4etabolic and Peripheral edema 12 (9.4) 10 (7.8) 16 (12.5)
nutritional weight gain 1 (0.8) 6 (4.7) 20 (15.6)
Wusculoskeletal Arthralgia 6 (4.7} 7 (5.4) 5 (3.9)
Bone pain 14 (10.9) 22 (17.1) 12 {10.2)
Myalgia 7 (5.5) 3 (2.3) 4 (3.1
Nervous system Depression 13 {10.2) 5 {3.9) 4 (3.1)
Dizziness § (7.0) 7 (5.4) 12 {9.4)
Hypertonia 8 (G6.3) 4 (3.1) 7 (5.5)
Insomnia 8 (3.4} 7 (5.4) 7 (5.5)
Paresthesia 8 (6.3) 11 (8.5) B (6.3)
Respiratory Cough increased 14 (10.9) 13 (10.1) 10 (7.8)
system Dysnonea 17 (13.3) 19 (14.7) 31 (24.2)
Pharyngitis 14 (10.9) 18 {14.0} 12 (9.4)
Sinusitis 5 {3.9) 7 (5.4) 6 (4.7)
Skin and Alopecia 9 {7.0) 7 {5.4) 2 (1.6)
dppendages Pruritus B {6.3) 6 {4.7) 5 (3.9)
Rash 7 (5.5) 10 (7.8) 13 {10.2)
Sweating 4 (3.%1) 3 (2.3) 13 (10.2)
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TABLE 28 Adverse events occurring in more than 5% of patients in any

treatment group

(Trial 0005)
“Body System COSTART-preterred Number of patients (%)
term
Anaswozole 1 Anastrozole 10 Megestrol-
mg mg acetate”
{n = 134) (n=117) (n = 125)
“Whole body Aggravation reaction* 11 (8.2) B (6.8) 7 (5.8)
Asthenia 7 {£.2) 6 {5.1) & (4.8)
Back pain g (8.0) 5 (4.3) 5 (4.0 -
Headache 12 (9.0) 11 (9.4) 8 (6.4)
infection 2 (1.5 6 (5.1) 7 (56)
Pain g (6.0; 10 (8.5) 10 (B.0)
Cardiovasculas Hot flushes 4 (3.0 & (5.1) ¢ (4.8)
Hypertension 3 (2.2) 1 (09 8 (6.4)
Digestive GGT increased 3 {2.2) 7 (6.0 4 {3.2)
Nausea 16 (11.8) 16 {13.7) 7 (5.6)
Vomiting 6 (4.5) 9 (7.7} 7- (5.6}
Hemic and lymphatic  Anemia 0 {00 & (58.1) 2 (24}
Metabolic and Alkaline phosphatase 5 (3.7} 6 (5.1) 2 (R4)
nutritional increased
Peripheral edema 2 11.5) 11 (9.4) 12 (9.6)
Weight gain 3 (2.2 3 (2.6 10 (8.0}
Musculoskeletat Bone pain 3 (2.2} 7 (8. & (4.8)
Nervous Dizziness 7 (5.2) 5 (4.3 3 24)
system Somnolence 7 (5.2} 4 (3.4) 1 (0.8)
Respiratory Cough increased 8 (6.0 5 (4.3) 9 (72}
system Dyspnea 7 {5.2) g (6.8) 22 (17.6)
Skin and appendages Rash 8 (6.0) £ (4.3) 6 (48)

¥ Exacerbation of any pre-existing condtion

COSTART Coding Symbols for Thesaurus of Adverse Reaction Terms
GGT Gamma glutanyl transterase

(f) Conclusions

Anastrozole was found to be efficacious in the treatment of women with advanced breast
cancer. There was no statistically significant difference petween the effect of either anastrozole
1 mg daily or anastrozole 10 mg daily and megestrol acetate 40 mg four times daiy on time 10
disease progression, objective respanse rate, or time 10 treatment failure. Approximately ane
third of patients in each treatment group nad either an objective response {CR 4+ PR) Or
stabilization of disease for greater than 24 weeks. These results are clinically significant given
the disease and population being treated and cc _sistent with what has been previously
reported with megestrol acetate and aminoyluistimide. '

The data are not yet mature enough to aliow comparisons of overall survival.

There was no difierence between either dose of anastrozole and megestrol acetate in the
physical and functional dimensions of quality-ot-life score. There were transient differences
between treatments in ather quality-of-lite assessrents; megestrol acetate was associated with



12/04/95% 16:32 STATION {123)45%6 789

Stat 1st1cal _Reyiew gpd Fvaluatiorn

DATE: QFC 4199

NDAS : 20 54

APPLICANT: Zeneca Pharm,
NAME, OF DRUG: Arimidex {anastrozole) 1 mqg Tablets

DOCUMENTS__REVIEWED: Dest Copy Daled 09/22/95, Xeroxed Pages of
Attachment G, pp. 187 304, and Two Diukettes.

I. Backqround

Dr. Sung K. Kim {(HFD 150) requested the Division of Biometrics to
review the sponsor’s ntabylity submission :n support of a 30 months
explration dating period ile  roequested an  analysis of  the
appeararnce information ag the sponsor nad not done one. The sponsor
had provided all data on diskette 1n rwo different ‘ormats

I1. Sponsor's Resgulty

The sponsor’s primary results were given 1n the 9/22/95 Desk Copy.
The sgponsor used the stability program of the Division of
Biometrics to analyze aclLive agent content, water content, and
dissolution data obtaincd a: storage temperatures of 25 and 30
degrees Celsiug. The product wuan packdged 1lnto 30 and 100 count
HDPE bottles and into PVC blistoer packs.

A total of four batches packaged 1nro bottles were studied. The
act:ve ingredient data obtained at cach of the two temperatures
regressed only to individual linen. The estimated expiration dating
peri1ods ranged from 28 (1o /2 months. The lone astimated expiration
dating period below 310 months was from batch 9112N stored at 25
degrees C in 100 count bottles. This bdatch, as do twe others, had
only 12 months data. Unly batch PH/7#4A2/88 has 18 months stability
data Three of the rour batches were also packaged into PVC blister
packs. These data also regressed to wndividual lines and estimated
expiration dating pericas ot at leagt 38 months.




11/22/95 14:11 STATION (123)456-7390 P.

2

The sponsor analyzed the water ccntent only for the preoducr stored
:n bottles. With an upper limit of 7.0% w/w the dara estimated
extrapoiated expiration daning periods of at least 45 months

The disscolution data were alsc analyzed for only the boztled
product . These data estimated that the product can be expected to
show at least B80% dissolut:on at 30 minutes for at least 71 months.

In Attachment G the sponsor presents the individual data fcr the
primary, the supporting and the bulk tablet studies as well as a
digcussion o©of the data. This discussicn 1s based on fewer
observations then the findings above and 1s therefore superceded.

> view ' lts

The sponsor used the Divigion of Biometrics stability program 1in
Lig analyses. He provided the data on two diskettes. This reviewer
used the set of four batches packaged into 30 count bottles and
stored at 25 degrees Celsius for up to 18 months for ver:fication
of the sponsor’'s results. Her findings were 1dentica. o those of
the sponsor and she therefore accepted his findings on the actaive
ingredient, the water content and the dissolution results subm:itced
in the 9/22/95 submission. The single lLow expiraticn dating
est.mate of 28 months is based on one of the batches with 12 months
actual data. If the product’'s current degradation pattern does not
change materially this batch may be expected to estimate improved
expilration dating periods as more data become available.

The sponscor analyzed the water content for only the bpottled
product. These data est._mated an extrapolated expilraticn dating
perioé of at least 45 months. This reviewer also analyzed The warer
content of the PVC blister packs. When stored at 25 degrees T the
data suppcrt an extrapolated expiration dating peraiod 0f 41 months.
“he.data obta.ned at 30 degrees C are very sparse; three data
points for batch 7862/88 and two data points each for ktatches 5093N
and 9111N This data set estimated expiration dating periods of 26
to 33 rmonths.

The dissolution results were obtained at 30 mirnutes. The bottled
dara estimated at least 71 months of expiration dating perica when
the product was stored at 26 or at 30 degrees Celsius. This
reviewer a.so analyzed the dissolution data of the PVC bplister
packs. Whether stored at 25 degrees C or at 30 degrees C the data
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estimated an extrapolated expiration dating per:od <f at 72 months.

Dr. Kim also reguested an analysis of tha appearance data. This
measurement was coded as NT=not tested. NC=-no change, SD=slight
darken:ng, and YD=yellow discolorat.on. Tnese measurements do not
lend themselves to numeric coding and therefore not to any
gtatistical analysis. The glight darkening of some tablets wnich
was observed occasionally cannot pe interpreted statistically and
ro expiration dating periocd can be set based cn these observations.

Iv_Summary end Conclugion

The praimary stability data for this product are four batches
botcled into 30 and 10¢ HDPE botties. Cne batch was stored for 18
morths, t=he other three for .2 months. The sponsor analyzed the
active ingredient, dissclurion, and water content data obtained az
25 and at 30 degrees Celsius. The shortest estimated explration
dating period was 2B months based on the active :ingred:ent data ol
batch 9112N when stored at z5 degrees C for 12 months 1n 100 count
bottles. As all other batches estimated extrapo.ated expiration
dating perxiods over 30 months, 1t may be expected from a
statistical point of view tnat this batch will aigso estimated a
longer expiration dating period as more data become avai.able.
However, at this point the statistics support conly a 28 menths
expiration dating period for the active ingredient of the bottled
preduct.

The data from water content and £rom dissoluticn e=stimated
extrapolated expiraton dating periods well beyond the reguested 3¢
months for the product packaged 1nte bottles,

There was also stability data of three of the batches packaged :n
PVC bl:ster packs listed by the spansor as supportaing evidence. The
extrapolated estimated expirat.on dating pericd based on the data
of the active ingredient is a% least 38 months. Water content was
not analyzed by the sponscr. This reviewer's analyses calculated
estimated expiration dating periods of 4i months wher stored at 25
degrees C and of only 28-33 months when stcored at 30 degrees . For
the later estimates the data were very sparse and are therefore not
very reliakle The dissclution data of the PVC blister packs
estimated an extrapolated expiration daring pericd of 72 months.
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Ag ment:oned above, the appearance data cannot be coded numer:ically
n a raticnal way and are therefore not ameanable To statistical
analysis.

Roswitha E.
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CLINICAL PHARMACOLOGY & BIOPHARMACEUTICS REVIEW

NDA 20-541 Submission Dates: December 6, 1965

Drug Namg¢, Dose and Formulation: Arimidex® (Anastrozole, ZD1033) Tablets, 1 mg
Sponsor: Zeneca Pharmaceuticals, Wilmington, Delaware 19897
Reviewer: Venkata Ramana S. Uppoor, Ph.D.

Type of Submission: Response to comment

INTRODUCTION:

In the Biopharmaceutics' review of the Arimidex NDA, the Human Pharmacokinetics and
Biopharmaceutics portion of the application was found acceptable. In the review, several comments
were made and sent to the sponsor. Comment #4 specifically requests the sponsor to provide
information on patient compliance to cimetidine in study # 0013. This was a drug interaction study
to study the effect of cimetidine on pharmacokinetics of arirudex. Subjects took the cimetidine
therapy at home. Since plasma levels of cimetidine were not determined, there was a quastion of
compliance monitoring for cimetidine. Note that this study results showed no drug interaction
between cimetidine and arimidex. The study was carried out in 12 post menopausal female
volunteers. Assuming that all patients were compliant, there is no safety concermn with co-
admirustration of cimetidine and anmidex. However, patient compliance is in question and needs to
be addressed before a statement of no drug interaction can be placed in arimidex label.

SPONSOR'S RESPONSE:;

Monitonng of patient compliance was done through drug accountability. On day 19, the
subjects were given cimetidine to cover the dosing for days 20 to 23. Cimetidine was packaged in
separate bottles for each day. Each subject also was given an extra bottle of spare tablets (4
cimetidine tablets). When the subjects reported to the clinical research center on day 23, the bottles
were returned and the tablet counts were recorded on case report forms.

REVIEWER'S COMMENTS:

The sponsor's drug accountability information 15 useful to address the question of patient
compliance to some extent. However, at least a singie plasma level of cimetidine would have been
useful to determine levels of cimetidine at the end of cimeudine therapy. Assuming patients'
comphance to cimetidine, there 1s no safety concern. However, in order to have a 'no drug interaction
with cimetidine statement on animidex label’, more definitive study will be necessary. Such a study
15 not required, however, sponsor can choose to do the study to make a claim on the label. If the
sponsor still has biood samples from study # 0013, plasma levels of cimetidine can be determined and
submitted for agency's review.



RECOMMENDATION:

Sponsor's response to comment #4 of Biopharmaceutics' review has been reviewed by the
Office of Clinical Pharmacology and Biopharmaceutics. The statement regarding no drug interaction
between cimetidine and arimidex should be removed from the label at this time. Please forward the
above comments to the sponsor.

ana S. Uppoor, PhD.
Division of Pharmaceutical Evaluation - I1

FT  Initialed by Atik Rahman, Ph.D. 3
. ’ /,2/ C,’/%

CC list:

HFD-150: NDA 20-541,

HFD-150: Division file;

HFD-150: CSO\Leshe Vaccan,
HFD-150: Medical Reviewer\Julie Beitz;
HFD-860: Biopharm\Atik Rahman;
HFD-870: Binpharm\Dale Corner,;
HFD-870: Biopharm\John Hunt,
HFD-870: Biopharm\Mei Ling Chen,
HFD-850: Biopharm\Hank Malinowski,
HFD-880: Biopharm\Nick Fleischer;
HFD-850: Biopharm\Larry Lesko,
HFD-850: Biopharm\Chron,

HFD-850: Biopharm\Drug;

HFD-850: Biopharm\Venkata Ramana S. Uppoor,
HFD-340: Viswanathan;

HFD-205: FOL.
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CLINICAL PHARMACOLOGY & BIOPHARMACEUTICS REVIEW

-

NDA 20-541 Submission Dates:  October 19, 1995
November 16, 1995

Drug Name, Dose and Formulation: Arimidex® (Anastrozole, ZD1033) Tablets, 1 mg
Sponsor: Zeneca Pharmaceuticals, Wilmington, Delaware 19897
Reviewer: Venkata Ramana S. Uppoor, Ph.D.

Type of Submission: Revised labeling

INTRODUCTION:

In the Biopharmaceutics’' review of the Arimidex NDA the Human Pharmacokinetics and
Biopharmaceutics portion of the applicaticin was found to be acceptable. The reviewer's labeling
comments were faxed to the sponsor ty the CSO on October 4, 1995, A revised label (revision of
the Pharmacokinetics portion of the label) was faxed to the agency by the sponsor on October 20,
1995 (letter date: October 19, 1995) and was provided on computer diskette on Novemuer 16,
1995.

In the attached label, the sponsor-provided revised draft label is modified to show the
recommendations from this reviewer. Deletions from the sponsor's draft are marked with a
strikeout while additions are in: redline (appears as shadow upon printing).

COMMENTS:

1. In table 1, the sponsor should include C_,, information foilowing single dose in females
and also multiple dose data in female voluntecrs and patients with advanced breast cancer (t,,, and

Cesiminy

2. _ The sponsor should address commeni #4 of Biopharmaceutics' review. The comment
deals with patient compiiance to cimetidine in the drug interaction study of cimetidine and
arnimidex (study # 0013) before the statement ‘Administration of cimetidine had no effect on
anastrozole pharmacokinetics' can be placed in the label.

3. The sponsor should modify the labe! appropniately to incorporate the additions and
deletions suggested by the reviewer (see attached label).

RECOMMENDATION:

This draft label has beea reviewed by the Office of Clinical Pharmaco'ogy and



Biopharmaceutics and has been found to be acceptable provided the comments made ir: the label
are addressed by the sponsor. Please forward the modified draft label and above comments to the
SPONSor at an appropriate time.

Ve ana S. Uppoor, Ph.D.
Division’of Pharmaceutical Evaluation - 11

FT  Initialed by Atik Rahman, Ph.D. j‘;ﬁ—ﬂ_@? \,@L
L 1R]% a5

CC list:

HFD-150: NDA 20-541,

HFD-150: Division file;

HBFD-150: CSO\Leslie Vaccari,
HFD-150: Medical Reviewer\Julie Beitz,
HFD-860: Biopharm\Attk Rahman;
HFD-870: Biopharm\Dale Conner;
HFD-870: Biopharm\John Hunt;
HFD-870: Biopharm\Mei Ling Chen;
HFD-860: Biopharm\Hank Malinowski,
HFD-880: Biopharm\Nick Fleischer;
HFD-850: Biopharm\Larry Lesko;
HFD-850: Biopharm\Chron,

HFD-850: Biopharm\Drug;

HFD-850: Biopharm\Venkata Ramana S. Uppoor,
HFD-340: Viswanathan;

HFD-205: FOI.
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BIOPHARMACEUTICS / PHARMACOKINETICS' REVIEW

NDA 20-541 Submission Dates:  March 28, 1995
' May 3, 1995
June 30, 1995
Drug Name, Dose and Formulation: Arimidex® (Anastrozole, ZD1033) Tablets, 1 mg

Sponsor: Zeneca Pharmaceuticals, Wiimington, Delaware 19897
Reviewer: Venkata Ramana K. Sista, Ph D

Type of Submission: New Drug Application, NME, 1§

SYNOPSIS: Arimidex, a new aromatase inhibitor is developed by the sponsor as a treatment of
advanced breast cancer in postmenopausal women who have progressed following tamoxifen therapy.
This drug inhibits the formation of estrogen and produces beneficial effect in women with breast
cancer by reducing serum oestradic! concentrations The proposed dose of Arimidex is one 1 mg
tablet to be taken once a day. The NDA contains several pharmacokinetic (17 in vivo studies
including 3 clinical studies) studies. Two dose strengths 1 and 10 mg were studied during the drug
development process, however only the | mg tablet strength is proposed for marketing.

15 in-vivo studies and 4 in-vitro studies have beer reviewed. Two studies have not been
reviewed because those doses and formulations were not relevant to the ones used in the study and
/ or proposed for marketing.

The sponsor has adequately validated the gas chromatographic assay for anmidex. The
spensor also adequately characterized the pharmacokinetics (single and multiple dose) of anmidex
in healthy volunteers, hepatically impaired patients and renally impaired patients. Pharmacokinetics
were also studied in advanced breast cancer patients. Effect of age and gender although not studied
as a specific study; comparisons across study were made. Metabolic enzymes (cytochrome P450
isozymes) responsible for arimidex metabolism have not been identified. About 75% of the arimidex
dose administered is excreted in urinz (mostly as metabolites) and about 10% in feces. About 5 -
10% of unchanged drug is found in urine. Anmidex is metabolized by N-deaikylation, hydroxylation
and direct glucuronidation. All metabolites of arimidex found in human plasma and urine were found
to be inactive. Arimidex is highly soluble in water, which helps explain almost 100% bioavailability
of arimidex relative to oral solution. Absolute bioavailability .nformation on the tablets is not
available. Arimidex is absorbed rapidly with a t,,, of about 1 - 2 hours. The drug has a long half-life
of about 40 hours in males and about 45 - 50 hours in postmenopausal females. It is moderately
protein bound (40%). The pharmacokinetics of arimidex appear to be linear over a dose range of

mg studied in the dose escalation study. Dose-proportionality is clear with respect to AUC
and C,,, which was seen in the dose range of mg in a single study. At steady state, plasma
concentrations of arimidex increased 3 - 4 fold as compared to single dose. Intrasubject variability
in annudex pharmacokinetics was found to be less than 5% for AUC and less than 10% for C,,,, CUF
and t,,. Food decreased the C_,, of arimidex by 16% and delayed the absorption with an increase




in T,,, to 5 hours In severe hepatic imnpairment. anmidex AUC and C,,, increased by Yo
following admuistration of 10 mg single dose. In renal impairment, there was no change in apparent
total body clearance, however, mean renal clearance was approximately 50% lower in renally
impaired patients following administration of single dose of 10 mg of arimidex. Pharmacokinetics
of arimidex wer> similar in advanced breast cancer patients and normal volunteers. The PK-P'D
relationship of arin:idex has not been studied by the sponsor. However, PK and PD data across
several groups correlated to the pharmacodynamic marker (% oestradiol suppression) using a sigmoid
E . model.

Several doses were tested during arimidex drug development. However, 1 mg is the dose that
has been selected for use. The to-be marketed formulation is different from the tablet used in both
biostudies and clinical studies. This to-be marketed formulation has been linked to the clinical
formulation with a bioequivalence study. These 2 formulations (to-be marketed and clinical
formulation) are bioequivalent to each other (C.I. on AUC = 88-100%, C.I. on C_,, = 97-123%).
Several pharmacckinetic studies were conducted using the 10 mg tablets and not with 1 mg tablet.
However, since the dose has been reduced to 1 mg, these studies are adequate to address the safety
concerns.

When administered concomitantly with animidex, no notable changes in clearance of antipyrine
were observed. Administration of cimetidine with annudex did not result in any changes in
pharmacokinetics of animidex. In vitro inhibition studies carried out using human liver microsomes
indicate that arimidex inhibits metabolic reactions catalyzed by cytochrome P430 1A2, 2C8/9 and
3A4 with Xi values which are approximately 30 fold higher than expected steady state plasma
concentrations following 1 mg dose.

RECOMMENDATION: The present submission (NDA 20-541) has been reviewed by the Division
of Biopharmaceutics. The submission is acceptable provided that labeling comments # 1 - 4 and
comment # 4 are adequately addressed by the sponsor The dissolution specifications set by the
agency as provided in comment # 3 should be used.
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1. BACKGROUND

Arimidex® Tablet contains anastrozole (£D1033) witich is a nonsteroidal aromatase inhibitor.
This drug is a triazole derivative, is achiral and exists as a single polymorph. The aromatase enzyme
complex catalyses the synthesis of estrogens from androgens. Since estrogens promote growth >f
certain breast tumors, inhibition of estrogen synthesis by aromatase enzyme inhibition is an effective
treatment for hormone-dependent breast cancer. The sponsor has proposed to market the Arimidex
tablets at a dose strength of 1 mg. The proposed indication for Arimidex is for the treatment of
advanced breast cancer in postmenopausal women who have progressed following tamoxifen therapy.
The proposed dose is 1 mg tablet to be taken once a day. Arimuidex tablet is 2 white film coated
biconvex tablet.

The sponsor met with the agency on 08/11/1994 (pre-NDA meeting) where various issues
and aspects to be included in the NDA were identified.

STRUCTURE OF DRUG ENTITY: Arimidex is chemically 2,2'(5-(1H-1,2,4-triazol-1-yimethyl)-
1,3-phenylene]bis(2-methylpropiononitrile) with a molecular weight of 293.4. Arimidex is achiral
with the structure shown in figure below.

FIGURE 1:
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SOLUBILITY CHARACTERISTICS: Arnimidex is moderately soluble in water (0 53 mg/mi at
25°C). The solubility of anmidex is independent of pH.

IL FORMULATION: During the course of drug developrnent, the sponsor changed formulations
after clinical studies. The to-be marketed tablet formulation has not been studied in pivotal clinical
studies. It has been linked to the clinical tablet through a bioequivalence study. The details of the
final tablet formulation and the clinical tablet formulation are given below,

ARIMIDEX FINAL AND CLINICAL TABLETL FORMULATION
oz (|

INGREDIENT Clinical tablet | To-be marketed
L . - mg/tablet tablet, mg/tablet
Arnimidex (anastrozole) 1.0 10
Lactose
LPovidonla

/Sodium starch glycolaie
Magnesium stearate

COATING

'a-lydroxypropylmethyiceliulose
olyethylene glycol 300
VTitaruum dioxide

., . STUDIES THAT WERE NOT REVIEWED:
Several studies have been submitted as part of the NDA, however, studies that are not pivotal will
not be included in this review. List of studies not reviewed with reasons are provided below.

1. Bioequivalence study comparing the 10 mg clinical iablet to the 10 mg to-be marketed tablet: This
study was not reviewed because the sponsor dropped their plan of developing the 10 mg tablet.

2. Bioequivalence study on Zene:a reprocessed Megestrol acetate capsule and Bnistol MyemSquidb
MEGACE tavlet: This study was not reviewed as the reprocessed capsule was not used in any study
and this BE study does not have any impact on any study carried out during the drug development
process of Arimidex. This was confirmed upon discussion with the medical reviewer. The active
control used in pivotal clinical trial is MEGACE tablet and not the reprocessed capsule.



IV. PHARMACOKINETICS:
The summary of pharmacokinetics of the dru~, obtained from tablets (including 1 and 10 mg)
1s provided here.

a. ABSOLUTE BICAVAILABILITY (and RELATIVE BIOAVAILABILITY): Pharmacokinetics
of the drug have not been determined f~llowing intravenous route of administration. Hence,
informaticn on absolute bioavailability is . -ailable. However, information tfrom mass balance
study where radiolabeled drug was admims.. :d indicates that a: least 75% of administered drug
crossed the gastrointestinal barrier. Information on relative bioavailability can be obtained from food
effect and relative bioavailability study where a solution arm was included. It was found that
bioavailability of the tablets relative to sclution was 100% based on AUC and C_, {study # 0011).

b. ABSORPTION: Following oral doses up to 60 mg (either via single or muitiple administration)
in healthy volunteers, animidex was absorbed rapidly. The mean T, across all formulations ranged

from hours. Mean C_,, following 1 mg single dose in postmenopausal female volunteers ranged
from ng/ml. AUC,.. could not be calculated for 1 mg single dose because of assay
limitations in terminal phase. AUC,_ at 10 mg single dosc ranged from ng.hr/ml m

postmenopausal female volunteers. Plasma concentrations were at least 3-fold higher at steady state
compared to single Jose. Absolute bivavailability was not determined during the drug development
process. Relative to oral solution, the estim~tcd bioavailability of the 10 mg anmidex tablet
fermuiation is about 100%. Intrasubject vanability in ZD1033 pharmacokinetics was found to be less
than 5% for AUC and less than 10% for C,,,, CVF and t,,.

c. DISTRIBUTION: Apparent steady state volume of distribution of arimidex (Vd,/F) obtained
by modeling methods was found to be in the range of L. (mean 74.3 L).

Plasma protein binding: Anmidex 1s 40% bound to piasma proteins as shown by determination of
protein binding in-vitro by ultrafiltration technique at concentrations of ug/ml. Arimidex
binds to both albumin and «,-acid glycoprotein.

d. ELIMINATION {METABOLISM AND EXCRETION):

‘Terminal phase haif-life: Half-life of arimidex is approximately 50 hours in postmenopausal female
volunteers. Mean CLF was found to be 19 ml/min.

Metabolism: Arimidex is highly metabolized as indicated by about % unchanged drug found in
urineupon oral administration. Arimidex is metabelized by N-deaikylation, hydroxylation and
glucuronidation. Major metabolites of anmidex are tnazole, ZD1(33 glucuronide and hydroxy
ZD1033 glucuronide. None of these metabolites are active.

Enzymes respunsible for metabolism of arimidex have nci been identified. In vitro studies to
characterize cytochrome P450 isozymes responsible for :netabolism were stopped because of
difficulties in conducting the study due to long half-!i% of the drug. Based on the results from the
radiolabeled study {(mass-balance study), the metabolic pathway for arimidex in humans and
preclinical species is shown below:



is Volunieers (0010, D020}

Metabolism of ZD1033 In Po pausal F
and Animals

PN = 3 %-bis -(2-methyl-propiononitrile)

Excretion: Upon administration of:19 mg single oral dose of radiolabeled arimidex, mean cumulative
urinary and fecal recoveries of total radioactivity were 74 6 and 8.7% respectively after admunistration
of “C-triazole-ZD1033, and were 71.2 and 13.6% after administration of **C-cyano-ZD1033. About
5% of unchanged drug was found in urine. This indicates that most of arimidex is renally excreted
as metabolites.

e. DOSE PROPORTIONALITY: When studied at four dose fevels of 1, 5, 10 and 20 mg arimidex
administered as tablets of different strengths, the dispositional pharmacokinetics are linear. Linearity
in AUCs could be determined only at doses of 5, 10 and 20 mg since AUC could not be estimated
due to assay limitations at 1 mg dose. AUCs and C,,,s were dose-proportional (AUC =

ng-hr/ml and C_ = ng/ml at 5, 10 and 20 mg dose les 2!~ respectively).
This data indicates that total plasmz clearance, half-life and bioavailability (or at least CUF) are dose-
independent.

f FOOD EFFECT: Food decreased arimidex C,,, by 16% (statistically significant differesice) and
had no effect on AUC when arimidex i0 mg tablet formulation was administered within 0.5 hours
after high fat breakfast. Food also delayed the absorption of arimidex, the median t_, increased from
2.0 (fasting) to 5.0 (fed state) hours. The 90% confidence interval for ratio of C,,, between fed and
fasted was within the 80 - 125% range ( %). Hence food is unlikely to bave a significant effect
on plasma concentrationc of the drug. However, note that the food effect study was not conduc. ad
on the 1 mg final tablet. The results obtained with the 10 mg tablet provide comfort since there was
no food effect on this product studied. Also, the two tablet strengths (1 and 10 mg) when studied
in the dose proportionality study were found to te dose proportional. These results indicate ne food
effect on safety and efficacy.




g SPECIAL POPULATIONS:

Age: No specific studies to study the effect of age on pharmacokinetics of ari. nidex were carned out.
Since the clinical pharmacokinetic trials were conducted in postmenopausal volunteers or patients of
age >50 years, no separate trial to evzluate the PK in elderly i1s necessary. Age-related effects when
analyzed by stratification of C,,, data from the clinical tnal showed that C,,, values were comparable
across the age groups (<50, 50-65, 55-80 and >80 years) and did not indicate any age-related effects
on pharmacokinetics.

Gender: This drug is specifically indicated for postmenopausal females and hence specific studies
to evaluate gender effect were: not carmmed out. However, companson across stud’es indicate that
mean ZD1033 C,,, values were slightly higher in females (144 - 225 ng/m!) than in males (124 - 155
ng/ml) after 10 mg single dose. Half life also appears to be longer in females (41-53 hours) compared
to males (30 - 47 hours). These resuits indicate that clearance of ZD1033 is higher in men than in
women.

Hepatic impait ment: Pharmacokinetics of arimidex was studied after administration of 10 mg single
dose to subjects with normal hepatic function and patients with stable hepatic cirrhosis. Mean C,
and AUC were approxamately 25 - 30% higher in volunteers with hepatic cirrhosis than in the control
group. Similar results were observed in patients with hepatic impairment having higher levels of
ZD1033. Since higher AUC and C_, are observed, patients with hepatic impairment should be more
closely monitored. Dose-adjustment may not be necessary as these levels seemed to be well tolerated
and found to be safe.

Renal impairment: This study was camed out in subjects with normal renal function and in subjects
with renal impairment (Cl_, < 30 m/min). Mean C,_,, and AUC decreased by 17 and 7% in renal
impairment. The mean renal clearance was about 50% lower in renally impaired patients. Despite
thiz effect on renai clearance, there was no effect on total clearance (CU/F) of ZD1033. Therefore,
dose adjustment in renal insuffictency does not appear to be necessary. Subjects with mild and
moderate impairment were to be siudied as phase I1 only if significant effects in severe impairment
were seen.

PK in patients: Pharmacokinetics of arimidex in healthy volunteers were found to be similar in
patients with advanced breast cancer. Dose proportionility in pharmacokinetics of ZD1033 in
patients was consistent with results from normal volunteers.

h. BIOEQUIVALENCE BETWEEN FORMULATIONS. All the studies (bio and clinical studies)
evaluated the tablet formulation which was different from the to-be marketed formulation in that
microcrystalline cellulose was removed in the to-be marketed tablet. These 2 tablets were liitked via
a bioequivalence study. 1 mg clinical tablet and the to-be inarketed tablet are bioequivalent to each
other. The 90% confidence interval for C,,, was and for AUC was

V. DISSOLUTION: The proposed dissolution method for the arimidex tablet formulation 1s USP
method II (paddle method) at a paddle speed of 50 rpm. The medium is $00 ml water at 37°C. The

sponsor has proposed a dissolution specification of Q minutes. The dissolution data
indicate that this is a highly soluble drug with a fast dissolution rate. Based on the dissolution data
provided, the specification should * = set at Q minutes. The dissolution method is

acceptable.
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PK-PD: No specific attempts were made by the sponsor to develop a relationship between
pharmacokinetics of ZD1033 and oestradiol suppression. At the proposed dose of 1 mg, oestradiol
levels were reduced by about 70% within 24 hours and about 80% after 14 days of daily dosing. No
significant effects of ZD1033} administration on cortisol and aldosterone secretion were observed.
With the existing data from a parallel study, when attempts were made (by the reviewer), it was found
that the PK (of ZD1033) - PD (% decrease in oestradiol) data fits to a sigmoid E ,, model.

Vi. PHARMACODYNAMICS:

VIL. DRUG INTERACTIONS:

Preclinical studies indicate that ZD 1033 causes induction and inhibition of metabolism at
doses of 20 - 60 mg (cose to humans). Results from studies described below confirm this in that at
proposed dose of 1 mg, inhibition and induction are not seen, however, such a potential exists at
higher doses.

a. In-vitro inhibition studies in human liver microsomes: These studies indicate that ZD 1033 did
not inhibit reactions catiyzed by human cytochrome P450 2A6 and 2D)6. ZD1033 inhibited
cytochrome P450 1A2, 2CR/9 and 3A4 with Ki values of 8, 10 and 10 uM (2.3, 2.9 and 2.9 ug/ml).
These Ki values are at least 30 fold higher than the predicti:d steady state C,, concentrations (80
ng/ml) following 1 mg doses in breast cancer patients. Although based on the results, ZD1033 is a
potent inhibitor, the proposed dose of arimidex is low (1 mg) and this may not result in any inhibition
of clearance of drugs metabolized by these enzymes. Results of these studies also indicate that
ZD1033 is less likely to produce drug interactions via inhibition of cytochrome P450 than
ketoconazole or cimetidine (based on IC,, and achievable plasma concentrations at doses normally
used).

b. In-vivo drug interaction studies:

Antipyrine. When antipyrine {500 mg i.v.) was co-admunistered with arimidex (single 30 mg dose
and multiple 10 mg doses), no significant change in antipyrine clearance was observed. A 10%
decrease in mean antipyrine clearance values after single dose ZD1033 and a 1.2% increase during
the multiple dose was observed. No evidence for either inhibitory or inductive effect of ZD1033 on
formation or clearance of antipyrine metabolites and clearance of antipyrine was seen.

Cimetidine: When arimidex (10 mg single dose) was administered atter multiple dose of cimetidin¢
(300 mg 4 times daily, 17 doses), no significant effects on pharmacokinetics of ZD1033 were seen.
This indicates that cimetidine does not effect the pharmacokinetics of ZD1033. Effect of ZD1033
on cimetidine has not been evaluated in this study. Also, since cimetidine was taken by the subjects
at home for 4 days (not in clinic), there is no way of knowing whether the subjects complied with
taking the medication. Hence, these results although very positive, should be used with caution.
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COMMENTS:

1. This NDA has been compiled well in terms ot all the studies and flow of the matenial.
Sponsor also provided information on dissolution and analytical data in a timely manner upon request
from the reviewer,

2. In future submissions, the sponsor should attempt PK-PD mode! using the efficacy end-point
as the PD measure. The sponsor is encouraged to provide this information in the NDA.

3. The dissolution method is acceptable. Based on the dissolution data provided, the
specification should be set at Q % In  minutes.
4 In the interaction study of ZD1033 with cimetidine, how was patient compliance to cimetidine

monitored (note that cimetidine was taken by patients at home during the multiple dosing period)?
The sponsor should provide this information in order for the study results to be valuable.

LABELING COMMENTS:

1. The sponsor should modify and submit the Pharmacokiretics section of the label as per the
format recommended by Division of Biopharmaceutics. The CSO should forward this to the sponsor
at appropriate time.

2. Please remove the following part of the sentence (in italics) from page 2 of the proposed label
under food effect, 'and does not affect the plasmu concentrations achieved at steady state' since
although conceivable, it is not supported by data.

3 In dosage recommendation for hepatic impairment, results of the study in hepatically impaired
subjects should be included and suggestion for carefiil monitoring should be made since higher levels
were observed in these subjects.

4. The labei should also include information on intrasubject variability i ph okinetics of A
the drug.

ana K. Sista, Ph.D.
Pharmacokinetic Evaluation Bran

_ “
RD initialed by Mehul U, Mehta, Ph.D. ﬁmg 5/75 g5 .
F1 amitiode d Melud, U-Meldon 7 Pl I m“% %T/Qéﬂf

cc: HFD-150: NDA 20-54i; HFD-150: Division file;, HFD-150: Jbetiz, -426: Nfleischer;

HFD-426: Mmehta, HFD-426: Mchen, HFD-426: Chron; HFD-426: Drug;
HFD-426: Reviewer (VRKSista),  HFD-340: Viswanathan, HFD-1%3- FOIL
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APPENDIX 1

STUDY D1033IL/0010 & D1033IL/0020' (MASS BALANCE STUDIES)

STUDIES (2) TO ASSESS THE METABOLISM, EXCRETION AND PHARMACOKINETICS
OF A SINGLE ORAL DOSE OF 10 MG {"*C]-ZENECA ZD1033 (ANASTROZOLE) IN
HEALTHY, POST-MENOPAUSAL FEMALE VOLUNTEERS

Reference: Volumes 35 and 36
Investigator:
Study Location:

Objective:
To assess the metabolism, excretion and pharmacokinetics of a single oral dose of 10 mg
[**C}-Zeneca Z1D1033 in healthy post-menopausal female volunteers.

= (AN
Radiolabeled Ferms: “’-j““‘ C

"“(C-ZD1033 given as 10 mg capsules filled with

homogeneous powder of radiolabeled anastrozole .
containing 35 uCi of radioactivity. in the first stidy,
the '‘C was on the triazole ring, while in the

second study, the radiolabel was on the cyano group,
as shown in the structure on the right. ’ .
N ™

Study Design:

These were two open-label, non-randomized, single dcse studies of the metabolism of
ZD1033 radiolabeled with '*C in either the triazole or cyano part of the molecule. 7 post-menopausal
female volunteers of age 45 - 65 years participated in the study (only 6 completed the study). Three
of the subjects received the first radiolabeled form and the other 3 received the 2nd form. After an
overnight fast, subjects received one 10 mg capsule of the radiolabeied drug. Blood was drawn at
0,05,1,2,3,4,6,8,12, 24, 48 72, 96, 120, 144, 192, 240, 288 and 336 hours after dosing for
determination of plasma concentration of the drug and radioactivity in plasma. Urine and feces were
collected at intervals upto 336 hours after dosing and radioactivity determined.

DETERMINATION OF TOTAL RADIOACTIVITY:

METABOLITE PROFILING, ISOLATION AND IDENTIFICATION: Carried out at
Metabolite profiling was done in plasma and urine by chromato-

graphic and mass spectrometric technics.

Data Analysis:

Statistical analysis was limited to calculation of mean and standard deviation values of plasma
concentrations of drug and radioactivity.
Results:

Recovery of radioactivity in urine and feces between 0 and 336 hours following administration




of the radiolabeled doses is shown in the table below. Approximately 75% of dose was elimnated

in unne and about 10% in feces.

Talle (9

Label Percentage (SD) of administered radioactivity
___Unne reces Total _J
('*C]-triazole ZD 1033 74.6 (8.9) 8.7(1.5) 833 (103) l
["*C]-cyano ZD1033 712007 13.6 (4 1) 848(5.1) |

Metabolites in plasma: Major plasma metabolites were

(ZD1033

glucuronide). Upto 24 hours, ZD1033 was the most abundant component in plasma. By 72 hours,
amounts of increased to levels approximately equal to ZD1033 and represented about 40%

of the radioactivity present.

Metaboiites in urine: Table below shows the amounts of ZD1033 and radiolabeled metabolites in
pooled unne upto 72 hours after dosing. Unchanged drug censtituted about 5 - 6% of the

administered radioactivity.

Tkl B

Profile of 0 to 72 hour urine pools

Percenrt of administered dose (SD)

Compound Study 1033IL,3010 Study 10331170020
[14C]-triazote ZD1033 [14C])-cyano ZD1033

M2 {triazole) 84 (1.7) ND

M3’ 1.2 (0.2) 1.0 (0.7)

M4 (hydroxy ZD1033 glucuronide) 121 (2.8) 175 (6.6)

M14 (211033 glucuronide) 8.7 (2.2 15.7 (4.7)

Mg* (hydroxy ZD1033) 0.7 (0.1) 1.9 (0.6

M15* 03 (0.1) 0.4 10.2)

ZD1033 54 (2.2 64 (2.2

Total 36.7 45.2

Total % dose in collection interval 39.0 (4.9 468 (7.2)

Less than 5% o! the administered dose
ND = not detected



The proposed metabolic pathway for ZD1033 s shown in the figure below:
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Summary of the pharmarokinetic parameters is shown in the table below:

Tl (4D

ASSAY PERFORMANCE:

Parameter Radioactvry Radicactivity ZD102a3
n Blood n Plasma in Plasma

Mean 1) Mean sD Mean sD
[14C]-triazole ZD1033
Crnax 140 16 168 21 172 13
Tenax (M) 2.3 0E a3 1.2 3z 086
Auco_,,‘ 17600 2900 19500+ 3000 02549 920
t1/2 (h} 71.8 103 62.8 7.8 40.2 3.1
CUF NC NC 176 1.7
[14C}-cyano ZD1033)
Crnax 114 8 131 14 106 1
Trmax (h) 37 06 a7 06 3.0 1.0
AUCo ® 17600* 3300 20800+ 3700 €517 1354
t1f2 (h} 132 35 138 as 50.0 20.3
CUF NC NC 26.6 58

Crmax @8 ng-equiv/g for radicactivity and ng/mi tor ZD1033
*  AUCo.w as ng-equn.h/g for radicactivity ang ng.hvenl tor ZD1M033
*  AUCq . values must be interpreted with caution, see Section 2.9

NC not calculated
SO standard deviation

STUDY 0010:

Method: AD SOP 2.103
Range: ng/ml
Linearity: Linear within the range

QC sample levels: 3, 30 and 80 ng/ml
Precision: 27.4 % at 3 ng/ml, 3.8% at 3C ng/ml

and 8.8% at 80 ng/ml

Accuracy: -12.5% at 3 ng/ml, 4.1% at 30 ng/ml

and 15.2% at 80 ng/ml|

Specificity: Chromatograms acceptable
Assay was found to be acceptable.

Conclusions:

STUDY 0020:

Method: AD SOP 2.103

Range: ng/ml

Linearity: Linear in the range

QC sample levels: 3, 30 and 80 ng/ml

Precision: 6.9%, 6.2% and 7.2% at the
3 QC levals

Accuracy: -19.2%, -8.3%, -14.0% at
the 3 QC levels

Soecificity: Chromatograms acceptable

Absorption ot ZD1033 was found to be at least 70% based on the radioactivity in urine. Up
10 24 heurs after dosing, ZD1033 was the major component in plasma. Triazole was the major
metabolite in plasma. About 70 - 75% of radioactivity was excreted in u-ine and about 10% in feces.
ZD1033 is highly metabolized and only about 6% of the dose was excreted as unchanged drug in
urine within 72 hours. Major urinary metabolites were triazole, hydroxy-ZD1033 glucuronide and
ZD1033 glucuronide. One urinary metabolite, M14 (ZD1033 glucuronide) was not seen in any

preclinical species.

Overall, it was found tha. this drug is metabolized by hydroxylation, N-dealkylation and

glucuronidation.




STUDY D1033HQ/0001: (DOSE ESCALATION STUDY)

A RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY TO ASSESS THE
TOLERABILITY, PHARMACOKINETICS AND EFFECT ON SERUM CONCENTRATIONS
OF OESTRADIOL AND OTHER HORMONES FOLLOWING ASCEINDING SINGLE ORAL
DOSES OF ICI D1033 (ANASTROZOLE) IN HEALTHY MALE VOLUNTEERS

Reference: Volumes 28 and 29
Investigator:
Study Location:

Objective:

1. To assess the tolerability of anastrozole in healthy male volunteers after single oral doses
up to 60 mg, and

2. to assess any effect of these doses of anastrozole on serum concentrations of oestradiol
and other hormones, and

3. to obtain preliminary informatior. on pharmacokinetics of anastrozole.

Drug Dosage Forms:
0.1 mg dose: given as a solution
Other doses: given as tablets

0.5 mg tablet: formulation # F6897, batch # 49169/90
5.0 mg tablet: formulation # F6898, batch # 49170/90
Matching placebos for 0.5 and 5.0 mg tablet: formulation # F6896, batch # 49168/90

Study Design:

This study consisted of 2 phases, a parallel-group, ascending-dose phase up to single doses
of 30 mg, and a second crossover phase. Both phases of the study were randomized, double-blind
and placebo-controlled. Both phases included healthy male volunteers (18-50 vears old).

In the first paralle! group phase, the starting dose given was 0.1 mg orally. Tolerability was
assessed. An interval of 48 hours was left between dosing days before higher doses were
administered to other subjects. If no unacceptable effects were observed at previous dose levels,
increasing doses were given up to 30 mg (ascending doses of 0.1, 0.5, 1.5, 3, 7.5, 15 and 30 mg).
At each dose level, 4 volunteers received the drug and 2 received placebo.

In the crossover phase, 6 volunteers received matching placebo and 60 mg anastrozole given
on two study days with a washout period of 3 weeks.

Totally 30 volunteers were recruited for the study, out of which 29 volunteers entered the
study, and 28 volunteers completed the studv. Once subject dropped out for personal reasons.

Study procedures (biood sampiing for ZI}1033 and c.docrine levels etc.) are shown in the
table below:
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Data Analysis:

No formal analysis was performed on data from the parallel group phase. For the crossover phase
(60 mg dose), ZD1033 and placebo data were compared using ANOVA. Pharmacokinetic
parametess were determined by model-independent methods. % reduction in vanious hormone levels
were calculated on baseline-scaled data.

Results:

ASSAY PERFORMANCE:

I. High sensitivity curve:

Method used: 32P-02

Range: ng/ml

Linearity: Quadratic fit (with second degree polynomial coefficient being very small)

QC sample levels: 2 ng/ml and 75 ng/ml

Accuracy: -10.5% and -6.9% at 2 and 75 ng/ml respectively

Precision: 17.3% and 6.8% at 2 and 75 ng/ml respectively

Specifici” -romatograms found acceptable

Assay was found to be acceptable.

II. Low sensitivity curve:

Method used: 32P-02

Range: ng/ml

Linearity: Quadratic fit (with 2nd deg. polynomial coefficient being extremely small)
QC sample levels: 75 and 2500 ng/m!

Accuracy: -8.5 and -10.44% at low and high QC levels

Precision: 1.5 and 1.8% at low and high QC levels

Specificity. Chromatograms found to be acceptable

Assay was found to be acceptable.




III. Analysis in unine:
Method used: 32U-03
Range: ng/ml

Linearity: Quadratic fit (with 2nd deg. polynornial coefficient being extremely small)

QC sample levels: 10, 100 and 400 ng/ml

Accuracy. -6.2%, 3%, 3% at low, medium and high QC levels
Precision: 3.8%, 7.5% and 2.9% at low, medium and high QC levels
Specificity: Chromatograms found to be acceptable with well resolved peaks

Assay was found to be acceptable.

Plasma concentration-time profiles following single doses of 0 1 to 60 mg ZD1033 are shown

in the figures below:
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1033 are shuwn in the following table:

| TABLE ()
Mean (SD) PK parameters after single doses of ZD1033 (only median fort_ ) §
Parameter
0.1 mg | 0.5 mg 1.5 mg 3 mg | 75 mg | 15 mg _ 30 mg | 60 mg
AUC,,., 19.7 93.1 267.2 589.0 12950 | 27150 | 6125.0 138083
ng.hr/mi @7 (36.6) | (357 | (117.0) | (21.2) | (372.9) | (849.2) | (1630.5)
Coue Ng/ml | 1.8 (0.6) 104 18.0 36.5 75.7 1915 361.0 845.1 |
(9.3) (5.0) “.n (8.0) (572) | 27.1) {132.0)

, T Br 1.50 1.07 249 2.00 12.58 200 1.51 2.00
AUC,_, - - - - - - - 36255.0
ng.hr/m! (6872.1)

%@%ﬁ - = - 322(7.0
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Average urinary excretion of ZD1033 over the first 24 hours after dosing ranged from

% of the administered dose, and appeared to be independent of dose.
Following figures show the % reduction in oestrone and oestradiol levels.
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% reduction in oestradiol correlated well with plasma concentration of ZID1033 and fit well
to a sigmoid E,,,, model (calculated and fitted by the reviewer) (Note that data was from different
subjects of the parallel group phase). The figure below shows the data fit and various parameter

values.
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Conclusions:

ZD1033 was well tolerated by healthy male volunteers. Cmax and AUC increased with
increasing doses upto 60 mg dose range tested. ZD1033 produced a reduction in serum oestradiol
levels (>70%) for longer than 48 hours. Similar but smaller effect was found on serum oestrone
levels. Riseinserum LH and FSH was found. No significant effect on plasma cortisol (not studied
after ACTH stimulation) and ACTH levels were found.



STUDY DI033IL/0009: (SAFETY STUDY WITH 0.5 AND 1 MG DOSE IN POST-
MENOPAUSAL FEMALE VOLUNTEERS)

A STUDY TO ASSESS THE PHARMACOKINETICS AND PHARMACODYNAMIC EFFECTS
OF 14 DAYS DOSING WITH 0.5 AND 1 MG DOSES OF ZD1033 ON SERUM OESTRADIOL
CONCENTRATIONS IN POST-MENOPAUSAL FEMALE VOLUNTEERS

Reference: Volumes 43 and 44

Investigator:

Study Location:

Objective:

1. To assess the effect of 14 daily doses of 0.5 mg and | mg ZD1033 on serum oestradiol
concentrations.

2. To obtain multiple dose pharmacaokinetic data on ZD1033 in heaithy, post-menopausal female
volunteers duning 14 days of dosing with 0.5 and 1 mg ZD1033 daily.

3. To determine the tolerability by healthy post-menopausal female volurteers of 14 daily doses

of 0.5 and 1 mg ZD1033.
Drug Dosage Forms:
Dosage: 0.5 or 1 mg once d.ily for 14 days.
Batch #s: ICID1033 0.5 mg tablet (F6897): ADM 49169/90
ICI D1033 0.5 mg placebo tablet (F6896): ADM 49168/90.
Study Design:

This is a randomized, double-blind, parallel-group study in 14 healthy post-menopausal female
volunteers aged 45 to 64 years. Seven subjects received one 0.5 mg tablet and a placebo tablet (0.5
mg dose) and the other 7 subjects received two 0.5 mg tablets (1 mg dose) per day for 14 days.
Blood samples were collected at 0, 1, 2, 3, 6, 9, 12 and 24 hours on day 1 and at 0 hours on days 2,
3,4,5,6,7,8,9,10,11, 12, and 13 and at 0, 12, 24, 48, 72, 96 and 144 hours after dosing on day
14 for determinatior: of plasma concentrations of ZD1033. For determination of serum oestradiol
concentrations, blood samples were drawn at 0 and 12 hours on day 1 and at 0 (pre-dose) on days
2,3,4,6,8, 10, and 14 and at 24, 48, 72, 96 and 144 hours after dosing on day 14.

Pharmacokinetic parameters were determined by model-independent methods. Ratios of C,,
values on days 5 - 14 relative to day 8 were calculated. The primary endpoint for analysis of
oestrudiol was the mean bascline-scaled oestradiol concentrations 24 hours postdose on days 13 and
14 The secondary endpoint was the area under the baseline scaled oestradiol concentration-time
curve (AUC). Both these endpotnts were analyzed using ANOVA allowing for effects of treatments.
Results:

ASSAY PERFORMANCE:

Method used: 32P-02

Range: nz/ml

Linearity: Quadratic fit with very low second degree polynomial coefficient
QC sample levels: , 40 and 75 ng/ml

Accuracy: -7.0, 975, 3.87% at low, medium and high QC levels

Precision: 8.6, 5.2 and 5.3% at low, medium and high QC levels



Specificity: Chromatograms found to be acceptable
Assay was found to be acceptable.
Assay validation data for oestradiol assay was not provided.

Following figures show the mean ZD1033 concentration-time profiles upto 24 hours and 14 days
respectively. Mean plasma concentrations following administration of 1 mg dose were approximately
twice the concentrations after the 0.5 mg dose.
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- On day 1, mean ZD1033 C_,_ values were 5.97 and 137 ng/ml for 0.5 mg and 1.0 mg doses
respectively. Median T,,,, was 2 hours for both doses. Mean half life was 45.7 hours and 40.6 hours
after 0.5 mg and | mg doses. Plasma ZD1033 concentrations during repeated dosing were evaluated
to determine time to steady state and degree of accumulation when administered one a day. Steady
state concentrations were reached by day 9 as shown by the mean ratios of Coin (see table below).
Even though steady state based on mean ratios appears to have been achieved by day 5, the range
(min - max) was wide with minimum being as low as 0.65. Based on these results and the results
obtained from study 0002 (see figure 17), steady state is achieved by day 9.
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TABLE g&’ﬂ.ﬂlﬂs OF CWIN (NG/ML) VALUES FOLLOWING DOSES 5§ TO 14 RELATIVE TO CMIN FOLLOWING DOSE A

DOSE 5 : | ODSE 8 : | DOSE T : | OOSE B - [ DOSE @ : [DOSE 10 - |DOSE 11 :
D0SE 8 DOSE 8 D35t 8 cosc 8 OUSE 8 DOSE 8 00SE &
O Smg D103 |MEan 0.943 0.991 0.947 1.000 1.139 1.137 1.007
sp 0.178 0 139 0.132 0.000 0.151 0.078] 0.1
MIN 0.8% 0.83 0.72 .00 0.97 107l o.ea
Max 118 1.24 V.12 1.00 1.37 1.29 1.34
N T 7 7 I T 7 T
iy 01033 ME AN O.940 ©.97% 1 N2y 1.000 1.121 1.124 1.09
5D 0.117 0.0%6 039 0.000 0.034 0.066 0.123
MIN 0.76] - 0.91 0.99 1.00 1.08 1.01 a.89
Max 1.10 1.04 1.07 1.00 1.18 1.20 1.22
N 6 [ [ 5 [ [ 5J

After once daily administration of ZD1033, C__, values at steady state were approximately 3.5
fold greater than C_, after single dose (indicative of extent of accumulation).

OESTRADIOL DATA:

At both dose levels, mean serum oestradiol levels decreased to less than 20% of baseline
values after lst dose and remained until days 3 - 6 after the final dose. Mean oestradiol
concentrations and baseline-scaled vaiues are shown in figures below:
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Table below summarizes the results of analysis of mean baseline-scaled oestradiol
concentrations 24 hours after dosing on days 13 and 14

Tl ®

Statistical analysls of cestradiol concentrations 24 hours after dosing on

Study Days 13 end 14
ICI D1033 No.of  Mean Treatment  95% pvalue  Mean
dose evaluable baseline-scaled effect confidence oestradiol
volunteers  post-dose {ratio lienits suppression

oestradiol 0.5:1.0mg)
values

0.5 mg 6 D.156 1.13 {0.55, 2.33) 0713 84%

1.0mg 7 0.138 B86%

This analysis showed no significant difference between doses. However, in subjects given 1 mg dose,
there were more: subjects with no detectable post-dose oestradiol levels than in subjects given 0.5 mg
dose.

Conclusions:

Both 0.5 and ) mg ZD1033 doses for 14 days 'were well tolerated by post-menopausai female
volunteers. Steady state was achieved within 9 days Daily dosing with ZD1033 suppressed
oestradiol concentrations to less than 20% of baseline vaiues. This data confirms that ZD10331sa
potent aromatase inhibitor which inhibits oestradiol formation.

}
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STUDY D1033HQ/0002: (SAFETY STUDY WITH 3 MG DOSE IN POST-MENQPAUSAL
TEMALE VOLUNTEERS)

A RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED STUDY TO ASSESS THE
SAFETY, TOLERANCE, PHARMACOKINETICS AND EFFECTS ON ENDOCRINOLOGY OF

DAILY ORAL DOSING WITH 3 MG ZD1033 GIVEN FOR 10 DAYS TO HEALTHY POST-
MENQPAUSAL VOLUNTEERS

J LWL I S AN )
Reference: Volumes 45 and 46
Investigator:
Study Location:

Objective:
]. To study the safety and tolerability of ZD 1033 in healthy post-menopausal female volunteers.
2. To assess the effect of 3 mg QD for 10 days, on seruin oestradiol and other hormonal
concentrations.
3 To obtain muitiple dose pharmacokinetic data on ZD1033.
Drug Dosage Forms:
Dosage: 3 mg once daily for 10 days.
Batch #s: ICID1033 0.5 mg tablet (F6897): ADM 49169/90
ICI D1033 6.5 mg placebo tablet (F'6896): ADM 49168/90.
Study Design:

This is a randomized, double-blind, placebo-controlled crossover study in 8 healthy post-
menopausal female volunteers (7 completed the study) aged 45 to 62 years. Subjects received eight
single daily doses of 3 mg ZD1033 and placebo, each given on study day 1 and study days 4 10 10
of each treatment period. There was a washout period of at least 9 days between the two periods.
Blood samples were collected at 0, 1, 2, 3, 6, 9, 12, 24, 48 and 72 hours on day I and 10, at 96
hours on day 10; and at '0' hours on days 4, 5, 6, 7, 8 and 9 for deternunation of plasma
concentrations of ZD1033. For determination of serum oestradiol, oestrone and androstenedione
concentrations, blood samples were drawn at 0, 6, 12, 24, 48 and 72 hours on day 1, at O hours on
day 4, 6, 8 and 10 and at 24, 48, 72 and 96 hours on day 10. Blcod samples were taken at O and 3
hours after dosing on days 1 and 10 for determination of ievels of serum aldosterone, cortisol, 17-
hydroxyprogesterone, dehydroepiandrosterone sulphate, luteinising hormone, ACTH, FSH and sex
hormmone-binding globulin. Samples for cortisol assay were also taken at 0 hours on days 3, 5, 7 and
9. ACTH stimulation test (250 g tetracosactnn [.M | samples drawn at 0, 30 and 60 minutes after
injection) was performed 3 hours after dosing on dzv 10 of each treatment period.

Pharmacokinetic parameters were determined by model-independent methods. Ratios of
AUC, ,, on day 10 and AUC,_ on day | “vere calculated. The primary endpoint for analysis of
hormones was the mean baselini:-scaled oestradiol, oestrone and androstenedione concentrations at
6, 12, 24, 48 and 72 hours pustdose on day 1 and at 0, 24, 48, 72 and 96 hours on day 10. For
cortisol and 17-hydroxyprogesterone, increase in baseline-scaled values at 30 and 60 minutes post
ACTH stimulation were used. The secondary endpoints were baseline scaled values of other
hormones. These endpoints were analyzed using ANOVA allowing for effects of treatments,
volunteers and periods.



GEOMETRIC MEAN VALUE (NG/WL)

PLAGMA CONCENTRAT

Results:
ASSAY PERFORMANCE:

Method used: 32P-02

Range: ng/ml

Linearity: Quadratic with very small 2nd degree polynomial coefficient
QC sample levels: 2, 40 and 75 ng/ml

Accuracy: -6.0, 0, 0% at low, medium and high QC levels

Precision: 13.7, 2.9 and 2.5% at low, medium and high QC levels
Specificity: Chromatograms found to be acceptable

Assay was found to be acceptable.

Following figures show the mean ZD1033 concentration-time profiles after the first dose (day 1) and
eighth Jose (day 10). C,,, averaged 46.2 ng/mland 113.7 ng/ml (approximately 3 fold higher on day
10) on days 1 and 10 respectively. Mean + SD value for AUC,_ on day 1 was 2995 = 1055 ng/ml
and AUCMCo,jday 10 was 2220 + 328 ng/m!.
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X PEDUCTION (GEOMETRIC MEAN)

% reduction in oestrone and oestradiol levels is shown in the figures shown below:
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Cempared to cerresponding values during placebo treatment, mean serum oestradiol concentration
decreased progressively after dosing te about 30% after 1st dose and 20% after dosing on day 10.
A similar pattern of decrease in mean serum oesirone concentrations occurred, however maximal
Jecreases occurred only upto about 60% of placebo values.

ADKENAL HORMONES: Mean serum cortisol levels were found to be lower (39%) after first dose
but not different from placebo on days 3 to 10. On day 10, mean coriisol response to ACTH

stimulation were not statistically significantly different from those receiving placebo (see figure
below).
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Conclusions:

ZD1033 seems to be tolerated by healthy post-menopausal volunteers. Plasma ZD1033
concentrations increased with muitiple dosing with approximately 3-fold higher levels at steady state.
Daily dosing with 3 mg ZD1033 achieved an 80% fall in oestradiol and a 40% fall in oestrone levels
which was largely sustained for about 96 hours after the final dose on day 10. ZD1033 did not show
any significant effect on cortisol levels and on levels of gonadotrophins. This confirms that ZD1033
is a potent aromatase inhibitor and does not have a significant effect on enzymes that regulate
adrenocorticoid biosynthesis.

Comments:

Calculation of AUC,_ from 0-72 hour plasma concentration data after the first dose leads to
errors because of problems in calculation of terminal slope (as the half life of this drug is about 45 -
50 hours). This must have led to high variability in calculation of AUC after the first dose. Although
this study gives an idea of accumulation, becaus:: of the problem stated here, time o steady state and
extent of accumulation are better assessrd . -om the previous study # 1033IL/000%.




STUDY 1033IL/0019: (DOSE PROPORTIONALITY STUDY)
DOSE PROPORTIONALITY STUDY OF ZENECA ZD1033 IN POSTMENOPAUSAL WOMEN

Reference: Volumes 33 and 34
Investigator:

Study Location:

Objective:

To evaluate the dose proportionality of ZD1033 in postmenopausal women following
administration of 1, 5, 10 and 20 mg doses.
Study design:

This is a randomized, open-label, 3 period trial, with a balanced incomplete block design. 20
healthy postmenopausal women participated in this study (19 completed the study). Each subject
took single doses of 3 of the 4 ZD1(33 doses studied {1, 5, 10 and 20 (2 x 10 mg tablets) mg) as per
the sequence to which the subjects were randomly assigned Thus, each of the doses were given to
15 subjects. Dose was taken with 240 mi of water. Subjects fasted for 8 hours before and 4 hours
after dosing in each period. There was a 3 week washout period between doses.

BATCH #S:

ZD1033 10 mg tablets (F11137, lot # 93-3070): ADM 49323/92
ZD1033 5 mg tablets (F6898, lot # 92-3170): ADM 49170/90
ZD1033 1 mg tablets (F11133, lot # 93-3069): ADM 49322/92.

Blood was drawn from the subjects at 0, 0.5, 1, 2, 3, 4, 6, 8, 12, 24, 48, 72, 96, 120, 144,
168, 192 and 216 hours after dosing on day 2 for each period. Plasma samples were kept frozen until
analyzed for ZD1033 concentrations. Urine samples were collected but were to be analyzed only in
cases of unusual plasma levels. Pharmacuokinetic parameters were determined by model-independent
methods. Statistical analyses were conducted nn dose-normalized C,,,, and AUC by ANOVA and
linearity was assessed.
Resulits:
ASSAY PERFORMANCE:

Method used: 32-02R1

Range: ng/ml

Linearity: Linear in the range with coefficient of determination of 0. 998
QC sample levels: 7 5, 15.0, 40.0 and 75.0 ng/ml

Accuracy: 1.2,0.67, 65, 426% at 7.5, 15, 40 and 75 ng/ml

Precision: 3.2,30,24and2.6% at 75, 15, 40 and 75 ng/ml
Specificity: Chromatograms acceptable

Assay was found to be acceptable.
Pharmacokinetic results from the 1 mg dose were limited because of assay limitations and

hence dose proporiionality assessment v/as based on parameters obtained for 5, 10 and 20 mg
ZD1033 doses.
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Mean plasma concentration-time profiles following 1, 5, 10 and 20 mg ZD1033 single doses

are shown in the figure below:  «
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The tabie below shows the least square means for the ZD1033 PK parameters (for t,,,, it is
the median) and range. No dose-dependent changes in C,,, t..., clearance and half-life were

observed. T&Mﬁ (@
Parameter _1 mg ZD1033 5 mg ZD1033 10 mg ZD1033 20 mg ZD1033 JI
L east square means (range)

Caxr N/mi 175(159-251) | 93.0(73.9-122.0) | 201.7(151.0-258.0) | 434.7(351.0 - 674.0)
AUC,;,, nghr/mi | 548 (342-1247) | 4349 (3011 - 5267) | 8318 (5922 - 12029) | 18330 (14810 - 27742)
AUC,., ng hr/ml - 4825 (3298 - 5797) | 9079 (6124 - 14269) | 18905 (15036 - 22109)

ty;, hr - 56.3(39.7-729) 50.7 (369 - 76.9) 50.8 (34.1 - 78.0)

CVF, ml/min - 18.7(14.4 - 25.3) 19.0(11.7-27.2) 17.9 (15.1 - 22.2)

Med1ian (range) 7 i
Ty, hr | 13d-2) 2(1-4) | 1a-3) | 1(1-3)

Plasma concentrations after 1 mg dose were only quantifiable for 2 elimination half-lives and
hence, AUC,_, t,,, and CI/F could not be calculated. Plots to show dose proportionality in
pharmacokinetics of ZD1033 are shown in figures below (for AUC and C_,).
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dose-noninalized parameter values are shqwn in the table below:
N o e ( IOE

Parameter Least square means
S mg ZD1033 IO%ZDIO33 I 20 mg ZD1033
Cr/dose (10%/ml) 18.5 202 218
AUCQ {10 hr/ml) 918 910 957

No significant differences were observed in dose-normalized AUC values, however, 2
significant difference in C,,,, was seen with dose-normalized C,.. values for 10 and 20 mg being 109

and 118% of the value obtained from the 5 mg dose.

Conclusions:

Plasma ZD1033 AUC values were dose-proportional. There appears to be some difference

in Cp,.values but that could be due to different strengths employed in the study.

Comments:

This is not a true dose-proportionality study. Ideally, one should carry out this study at a
range of doses obtained using multiple units of the same dose strength. Inspite of this problem in this
study, overall, the results from this study do not show any non-linearity in pharmacokinetics of

ZD1033 in the dose range of 1 - 20 mg.



STUDY 10331L/001: (FOOD EFFECT AND RELATIVE BIOAVAILABILITY STUDY)

STUDY TO DETERMINE THE EFFECTS OF FOOD ON THE BIOAVAILABILITY OF ZD1033
TABLETS AND THE BIOAVAILABILITY OF ZD1033 TABLETS RELATIVE TO AN ORAL
SOLUTION

Reference: Volume 30
Investigator:
Study Location:

Objective:

To determine the effects of food on the bioavaiability of ZD1033 1ablets, and 10 determine
the bioavailability of ZD 1033 relative to an oral solution
Study design:

This is a randomized open-label three-way crossover design study 1n 9 healthy male volunteers
(7 received ZD1033 under fed conditions and S received ZD 1033 solution and tablet under fasting
condition) of age 18-62 years of age. The first arm of the study included a single 10 mg ZD1033
tablet administered under {asting conditions, the second arm consisted of the same formulation given
under fed conditions within 30 minutes after standard heavy breakfast, while the third arm consisted
of a solution {dose 0 mg) given under fasting conditions. Each dosing was separated by a 3 week
washout period.

Composition of standard heavy breakfast is given in the table below:

TABLE (||}

I Food Amount_| Protein (g) | Far(g) | Carbohydrate (g) | Keals
Whole milk for cereal 150 ml 49 57 10 98
Cereal (corn flakes) 30g 2.6 05 10 110
Fried white bread 20g 1.5 10.3 10 111
Fried bacon 60g 19.7 134 0 199
" Eggs 2(120 g) 16.9 224 0 278
White toast 30g 23 0.5 10 70
Butter 10g 0 0.5 0 70

Decaffeinated coffee 200 nl 03 04 1 7
or tea with milk

Lﬁ Total B NA I 48.2 537 . ='41 943

Batch #s. ZD1033 10 mg tablet (F11137). ADM 49323/92
ZD1033 0.5 mg/ml solution (F11214): ADM 59440/93



Blood sample were drawn for determination of plasma concentration of ZD1033 at 0, 0.5, 1,
2.3,4,6,8, 12,24, 48, 72,96, 120, 144, 168, 216, 264, 312 and 360 hours after each dose. Safety
was also monitored during this period. Pharmacokinetic parameters were determined by model-
independent methods. These log-transformed parareters fiom fasted and fed , and from fasted tablet
and solution were compared by the sponsor using ANGVA model consisting of subject, treatment
and period as factors. 95% confidence intervals were computed. The reviewer calculated the same
way for fasted vs. fed conditions using ANOVA model consisting of subject, sequence, treatment and
period as factors. 0% confidence interval was computed using a two one-sided t-test.

Results:
ASSAY PERFORMANCE:

Method used: AD SOP 2.103

Range: ng/ml

Linearity: Linear within the range

QC sample levels: 3, 30 and 80 ng/ml

Accuracy: 4.96, 3.07, 2.03% at low, medium and high QC levels
Precision: 16.3%, 7.0% and 5.7% at low, medum and hugh QC levels
Specificity: Chromatograms presented are accepiable

Assay was found to be acceptable.

Geometnic mean parameters and their c@dence intervals are provided in the following table:

AUC,. (ng.hr/mi) Crax (ng/ml) ty, hrs
_geometric means __geometric means Ismeans
Tablet (fed) 6681 104 471
Tablet (fasted) 6383 124 411
Oral solution 6373 120 423
Food effect* 105% 84% 6.0
95% C.L 96 - 114% 74 - 94% I1-10.8
90% C.L. 93-114% 82 - 92%
p-value 0.286 0.007 0.019
Formulation effect* 100% 104% -1.1
95% C.1 92 - 109% 93. 117% -58-35
p-value 0.970 0.475 0.603

* Ratios for AUC and C_,,, differences for t, ,

Mean plasma concentration profiles are shown in figures shown below:
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The absorption or ZD1033 from the tablet formuiation was dzlayed in presence of food with
median t,,, betng 2 hours in fasted state and 5 hours when the tablrt was taken ufter food.
Conclusions:

1. Food had no effect on the AUC while there was smail decrease in {,,,, however the 90%
confidence intervals are within the % range This suggests that food is unlikely to have a
significant effect on the plasma concentrations of ZD1033. However, there is an effect out_,.

~

2. The oral bioavailability of the clinical trial tablet was 100% relative to a solution of
ZD’033.
Comments:

1. Food effect was not studied on 1 ing final tablet. However, the results obtained above
gives comfort in the sense that there was no food effect on the 10 mg tablet. This tablet strength
when co rpared with the 1 mg clinical trial tablet in the dose proportionality study were found to be
dose pronortional.  Also, this 1s an immed ate release tablet with the to-be marketed tablet being
bioeg . valent to the clinica! trial tablet.

2. The oral bioavailability is shown to be 100%. This is relative to solution and is not
absolute bioavailebility.



A SAFETY AND PHARMACOKINETICS STUDY OF 5 AND 10 MG ZD1033 IN POST
MENQPAUSAL WOMEN WITH CANCER

STUDY D1033US/0003. (PHARMACOKINETIC STUDY IN PATIENTS)

Reference: Volumes 47
Investigator:

Study Location:

Objective:

To evaluate the safety and tolerability, pharmacokinetics and the effects of 5 and 13 mg doses
of ZD1033 on estradiol, cortiso! (following ACTH stimulation) and androstened:one levels.
Study desig;::

This is an open-label sequential design study carried cut in 4 centers. 19 female patients with
advanced breast cancer were enrolled. An oral dose of 5 mg of ZD1033 was taken by the patients
once daily for 14 days, followed by 10 mg (two 5 mg tablets) of ZD1033 once daily for 14
consecutive days.

Batch #: 5 mg tablet (F6898, lot # 92-3170) ADM 45170/90.

Blood samples were obtained for trough plasma concentrations of ZD1033 from all patients
at O (pre-dose) hours on days 0, 1, 2, 4, 11, 14, 15, 16, 18, 25, 28 and at 24, 48 and 72 after dosing
on day 28. A 24 hours pharmacokinetic assessment was conducted on one patient on the final day
of both the 5 mg and 10 mg dosing periods (days 14 and 28). Samples weredrawn at 0, 1,2, 3, 5,
6, 12, 18 and 24 hours on those 2 days in addition to the trough samples. Serum levels of estrogens
and androstenedione were muasured at screening, at the end of the two dosing periods and during
the follow-up period after dosing. An ACTH stimulation test (250pg synthetic ACTH (cortrosyn)
injection . M.) was performed at screening and at the end of the 5 and 10 mg treatment periods to
assess the effects of ZD1033 on adrenal function.

Pharmacokinetic parameters were determined by non-compartmental methods. Attainment
of steady state and extent of accumulation were determined from the Cmin values arter doses 10, 13
and 14 relative to dose 1 in both periods. Since there 1s no washout period between the 2 dosing
periods, extent of accumulation for 10 mg dose was not estimated.

Results:
ASSAY PERFORMANCE:

Method used: 32P-02

Range: ng/ml

Linearity’ Quadratic with negligible 2nd degree polynomial coefficient
QC sample levels: 75, 1200 and 2500 ng/ml

Accuracy. 0.4, -3.42, 5.32% at low, medium and high QC levels
Precision: 5.1%, 5.2% and 9.5% at low, medium and high QC levels
Specificity: Chromatograms presented were well resolved

Assay was found to be acceptable.

Plasma samples for trough drug levels were collected between 21 - 26.5 hours after previous
dose from the patients. Due to the long eliminaticxs half-life of the drug, this range may not have a



major impact on determination of steady state pharmacokinetics. Mean plasma Cmin values after
administration of S mg and 10 mg ZD1033 doses are presented in the figure below These levels
exhibited a dose-proportionate increase.
Figpow @6,
Mean (+/— SE) plasma ZD1033 concentraiions ob‘ained following
administration of 5-mg (Days 1—-14) and 10-mg {Days 15-28) ZD1033
doses
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Comparison of ZD1033 Cmin ratios + SD for time_tq steady state is shown in the table below:

Tobk (3

——

Dose

Cmin 13/Cmin 10

Cmin 14/Cmin 10

5mg

1.07+0.25 (n=16)

1.03 £0.23 (n=17)

094+ 0.11 (a=16)

10mg | 106+0.15(n=13)
Based on the above results, steady state seemed to have buen achieved at least by day 10.
EXTENT OF ACCUMULA {ION:
After S mg dosing:
Cmin 10/Cmin 1 =438+ 141 (n=17)
Cmin 13/Cmin 1 = 4.55+135(n=17)
Cmin 14/Cmin 1 =435+ 1.52 (n = 18)
Pharmacokinetic parameters obtained from the patient that underwent the 24 hour PK assessment are
shown in the tollowing table and the plasma concentration-time profile is presented in the figure.




TABLE @

Summary of ZD1033 steady state pharmacokinetic parameters for Patient 1/1

Parameter 701033 701033
5 mg 10 mg
Cmax {ng/ml) 275 61;
Tax (M) 2
AUC (0-24 5,280 10,200
{(ng x h/ml)

Plasma ZD1(:33 concentrations obtained following administration of the last
ARIMIDEX cose, Patient 1/1
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This data further confirms dose-proportionality in the patient. These pharmacokinetics in the
patients are similar to those found in normal healthy volunteers.

Results of ACTH stimulation test are shown in the graph below. No statistically significant
differences in cortisol and aldostercne levels were found following administration of both 5 and 10
mg doses for 14 days each.
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Conclusions:

Dose proportionality in pharmacokinetics was observed. Steady state was achieved by about
the 10th dos= and extent of accumulation was 4-fold. ACTH stimulation test results indicate no
impairment of adrenal secretion of cortisol or aldosterone. Significant suppression of oestradiol and
oestrone levels were observed. Doses of 5 and 10 mg ZD1033 administered for 14 consecutive days
each were well tolerated in advanced breast cancer patients.
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STUDY D1033US/0007. (EXTENSION STUDY IN PATIENTS - COMPASSIONATE USE
TRIAL)

AN OPEN-EXTENSION STUDY FOR THE USE OF 10 MG ZD1033 IN POST MENOPAUSAL
WOMEN WITH ADVANCED BREAST CANCER WHO WERE RESPONDING TO
TREATMENT

Reference: Volume 48
Investigator:

Study Location:

Objective:

To evaluate the effects of extended oral trea:ment with 10 mg ZD103% adwministered once
daily on the safety, tolerance, estrogen levels and plasma concentrations of the drug in
postmenopausal women with advanced breast cancer (who participated in studv 0003).

Study design:

This is a multicenter {4 centers), open-label compassionate-use trial invclving 17 post-
menopausal female advanced breast cancer patients who participated in study 0003 above in whom
there was no evidence of progression of advanced breast cancer dunng treatment with ZD1033.
Subjects were given 10 mg ZD1033 orally once daily as one 10 mg tablet (F11005, lot #s 92-3171
and 93-3082, batch # ADM 49388/91). This study lasted for about 84 weeks. Blood samples were
drawn for trough plasma concentrations of ZD1033 and endocrine measurements at predose time at
weeks 2, 4, 8 and 12 and later every 2 months while the patient: received treatment. ACTH
stimulation tests were performed at weeks 4 and 12 for measurement of any HPA axis sppressicn
{cortisol suppression).

Results:
ASSAY PERFORMANCE:

Methed used: 32-02R1

Range: ng/mi

Lineanty: Linear within the range

QC sample lzvels: 7.5, 15, 40 and 75 ng/ml

Accuracy: -0.27,-6.67,425,493% at 7.5, 15, 40 and 75 ng/mi
Precision. 80, 16.8,3.9and 0.7% at 7 5, 15, 40 and 75 ng/mi
Specificity: Chromatograms acceptable

Assay was found to be acceptable.

Following daily administratior: of 10 mg oral dose of ZD1033 for up to 84 weeks, mean Cmin values
ranged from 408 to 536 ng/mi (see table beiow).

(2



ZD1033 Concentration (ng/ml)

TABLE # GQ

s “_er1 Y

l';liﬁm week | n Mear (SD) ng/m!_|

2 12 453 (116) 1
4 10 408 (112)

8 10 438 (131)
12 7 418 (151)

[ 20 4 519 (100)

i 28 [ 39 |
36 4 515 (90 8)
a4 2 516 (84.9)
52 1 474
60 | 476
65 I 448

i 76 1 536

These results indicate no apparent time-dependent changes in ZD1033 pharmacokingiics.
Effects of age and weight on pharmacokinetics were explored graphically 25 shown in figures
below. In the range studied, clear trends in pharmacokinetics with age and weight were not seen.
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ACTH STIMULATION RESULTS: Results from the following table indicate no evidence o.f HPA
axis suppression by ZD1033.

Cortisol and aldosterone mean concentrations

Parameter Time sequence Day 5¢ Day 115
n Mean S0 n Mean sD

Cortisol Before cosyntropin 15 353.2 17.5 9 397.5 146.8
{nmol/1l} 30 min after cosyntropan 15 786.9 185.1 L $08.0 187.8

60 min after cosyntropin 15 926.1 210.6 9 1008.3 221.0
Aldosterone 8efore cosyntropan 16 313.8 207.8 10 382.8 141.9
{pmol/1) 30 min after cosyntropin 16 725.4 278.7 9 844.5 421.9

60 min after cosyntropin 1E 788.9 ag~.2 10 859.9 532.1

S0 Standard deviation

Suppression of oestrogens and effects o. androstenedione are shown in the table below:
Telde (17

Absolute estrogen and androstenedione mean serum concentrations

Trial day Estradiol” Estrone? tstrons sulfate’ Angrostensdicne’’
(pwralil) tpmolil) {pmolll) {n@al/l)

n dsan S0 n Meoan i) n o Aean Sl N WMean sp
Basaline?® 17 0.9 5.1 17 90.2 327 17 785.9  542.7 17 .6 1
45 ‘6 4.9 1.9 186 212 2.2 t4 99 .1 84.0 16 3.2 1.8
59 s 2.7 6.2 16 21.7 14.2 16 100.8 68,1 16 2.9 1.5
ar 13 3.8 ¢.5 13 23.8 6.1 13 84.7 45.5 13 3.r 1.0
15 1 4.4 1.4 1" 22.4 0.7 11 12.0 0.6 1" 3 1.1
7 7T 4.a 0.7 7 A0 16.3 ? 7.9 8.0 r 3.2 0.9
227 5 4.5 16 5 471.3 1.8 ] 5.4 47 2 5 3.2 t.0
283 4 a7 0.0 4«  40.7 9.1 4 102.8 45 4 4 1.0 0.9
e 8 2.7 0.0 5 56.2 12.4 -] 13,7 as5e.7 5 3.7 1.8
s + 3.9 0.4 4 94.3 86, ! 4 1137 69.7 4 3.1 1.4
451 3 68.3 111.9 1 102.3 9.9 3 4.8 40. 8 3 3.0 0.9
507 2 2.7 0.0 2 19.4 14.4 2 68.4 4.0 2 2.8 3.5

‘Limit of quantitation = .67 peol/).
. fLisit of quantitation = §.25 pmol/l.

‘Limit cf quantitation = £ .25 panl/l.

““Limit of quentitation « 0.35 maol/).

*grom Trial 103US/0003.

80 Biangarg deviation

Conclusions:

Mean steacy state minimum concentrations of ZD1033 ranged from 408 - 536 ng/ml and
indicated no time~dependent changes in pharmacokinetics. From exploratory analysis, no effects of
age and weight on pharmacokinetics of ZD1033 were apparent. Estradiol Suppression was

maintained duning the trial. ZD1033 did not irhibit adrenal cortisol secretion. ZD1033 was well
tolerated.



STUDY 1033IL/0004: (PHASE III EFFICACY AND SAFETY STUDY)

A RANDOMIZED, MULTICENTER, EFFICACY AND SAFETY STUDY TO EVALUATE
ARIMIDEX (ZD1033 1 AND 10 MG) DOUBLE-BLIND, COMPARED WITH OPEN-LABEL
MEGESTROL ACETATE IN POSTMENOPAUSAL WOMEN WITH ADVANCED BREAST
CANCER

Reference: Volumes 49 to 64
Investigator:

Study Location:

Objective:

The primary objectives of this trial were to compare two dosages of ZD1033 {1 ng once daily
and 10 mg or.ce daily) with megestrol acetate (MEGACE of Bristol-Myers) (40 mg four times daily)
on the following parameters: a) time to progression of disease, b) tumor response; and ) safety and
tolerability. The secondary objectives of this trial were to compare the treatmant groups with respect
to time to treatment failure, duration of response, quality of life in the first year of treatment, and
survival.

Stu ly Jesign:

This is a randomized, double-blind tnal for 1 and 1G mg ZD1033 and op.en-label for megestrol
acetate, parallel group, multicenter trial (49 centers) in 386 postmenopausal patients with advanced
breast cancer whio have progressed on tamoxifen treatment. 128 of these patients were randomized
to receive | mg ZD1033, 130 to receive 10 mg ZD1033 and !28 to receive megestrol acetate.
ZD1033 was admunistered as 1 or 10 mg dose once daily while megestrol acelate was given at 40 mg
~ times daily.

Batch #s.

ZD1033 1 mg: ADM49240/92, ADM49322/92 and ADMS9002/93 (¥ 11133, lot #s 92-3207, 93-
3002, 93-3020, 93-3069, 93-3111T and 94-3008).

ZD1033 10 mg: ADM49243/92, ADM49323/92 and ADMS9003,93 (F11137, lot #s 92-3208, 93-
3003, 93-3019, 93-3112T, and 94-3009)

Megestrol acetate: H3IK29B, MCE41, MCE42, A4J76C, 341348, MCE43 and MCE40 (F10099).

Treatment was continued until disease progression or until patient withdrew treatment. There
were several efficacy and safety measures that were determined in this study. Serum lcvels of
oestradiol and estrone were measured at 0, every 4 wecks up t0 week 24 and every 12 weeks
thercafter. Blood samples for determination of Z121033 concentrations were drawn from onlv those
patients randomized to ZD1033 treatment at precose on week 0, 4, 8, 12, 16, 20, 24, 36 and 48.
Resuits:

ASSAY PERFORMANCE:

Method used: 32-02R1

Range: ng/m}

Linearity: Linear within the range with a coefficient of determination of 0.998
QC sample levels: 7.5, 15, 40 and 75 ng/ml

Accuracy: -08,-4.0,10,1.6%at 75, 15, 40 and 75 ng/ml

Precision. 35, 57,42and2 5% at 7.5, 15, 40 and 75 ng/ml
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Specificity: Chromatograms acceptable

Assay was found to be acceptable.

The median duration of follow-up for all randomized patient, vwas about 180 days.
Plasma concentrations (C,;,) obtained from patients ~#er administration of 1 and 10 mg doscs

of ZD1033 are shown in the figures below:
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plasma steady state concentrations ranged mostly

After administration of 1 mg ZI21033 daily,
ged between 200 and 600 ng/ml indicating

between 20 and 60 ng/mi, and that after 10 mg dose ran
consistent dose-proportionality of ZD1033.

" For detecting any effect of age on pharmacokinetics of ZD1€33, patients were categorized
into 4 age groups of <50 years, 50 - 65, 65 - 80 and >80 years. Mean C . Values in these age groups
are shown in the table below. No appasent age related differences in pharmacokinetics of ZD1033

are seen.



Z ues obtained within a 2-hour interval of the scheduled sample
e -5 following daliy dosing of 1 and 10 mg of ZD1033
Week Mean Cmin (ng/ml) {n)
Age group {years)
50 or less > 50 to 65* > 65 to 8n- Over 80
ZD1033 1 mg
4 33.3 (3) 35.9 (13) 44.3 (10) 43.3 {2)
8 36.5 (1) 45.5 {10) 33.5 (6) 4.5 (2}
12 34.0 (3) 38.1 (10) 37.6 (9) 17.4 {1}
16 43.0 (1) 34.4 (&) 35.8 (6) 21.8 (1)
20 43.1 (1) 26.6 (4) 39.9 (8) 21.0 (1)
24 44.9 (1) 33.1 (6) 43.4 (7) 44.3 (2)
36 NA 33.1 (2) 46.2 (4) 33.0 (1)
48 NA 21.5 (1) NA 32.3 (1)
€0 NA, 24.3 (1) NA NA
ZD1033 10 mg
4 275 {2) 384 (10) 430 (13) 354 (3)
b} NA 420 (8) 437 (11) 634 (2)
12 HA 352 (9) 419 (9) NA
16 455 (1) 335 (12) 256 (2) 272 (1)
20 NA, 365 (6) 403 (5} 274 (2)
‘4 N/ 374 (6) 384 (7) MA
36 NA 603 (5) 484 (2) NA
48 NA 464 (1) NA NA
60 NA 349 (1) NA NA

*Inclusive of upper age limit.
Minimum concentration

Cmin

N Number rnf patients
NA  Not applicable

Several patients with renal and hepatic im

pairment entered the study. C__ values when

categonzed for these patients, show slight!y higher levels as compared to the patients without r'en.al
and henatic impairment. Tables below show the C__ values in various patients (samples taken within
2 hours of the sampling time are shown in the first table and samnples taken at least 12 hours after the

last dose was presented in the second table).
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ZD1033 Cpy, values obtained within a 2-hour interval of the scheduled
sample collection times during daily dosing of 1 and 10 mg of ZD1033

Week Mean Cmin (ng/ml) (n)
Patients without Patients with
hepatic impairment hepatic impairment

ZD1033 1 mg

4 38.4 (27) 57.4 (1)
8 40.8 (19) NA
12 35.4 (22) 60.5 (1)
16 34.0 (15) 44 .1 (1)
20 33.2 (13) 57.6 (1)
24 39.9 (15) 37.3 (1)
38 40.8 (6) 39.2 (1)
48 26.9 (2) NA
60 24.3 (1) NA
ZD1033 10 mg
4 394 (28) NA
8 434 (20) 721 (1}
12 385 (18) NA
16 328 (16) NA
20 365 (13) NA
24 379 (13) NA
36 569 (7) NA
48 464 (1) NA
60 349 (1) NA

Cmin Minimum concentration
n Number of patients
NA Not applicable



ol Q0)

Range of ZD1033 steady-state concentrations obtained during dally dosing

with 1 and 10 mg of ZD1033

Week Range of steady-state concentrations {ng/ml) (n)

Patients without
hepatic or renal
impairment

Patients Patients
with hepatic with renal
impairment impairment

ZD1033 1 mg*
4

B
12
16
20
24
36
A8
60

ZD1033 10 mg*

4

8
12
16
20
24
36
48
60

*Represents all data from samples collected 14 to 38 hours after

the last dose.

*pepresents all data from samples collected 13 tc 34 hours after

the last dose.
n  Number of patients
NA Not anplicable

Conclusions:

Dose proportionality in pharmacokinetics betveen 1 and 10 mg doses is seen in patients also.
No appareni age-related trends in pharmacokinetics of ZD 1033 is observed. Slightly higher plasma
concentrations were observed in patients with hepatic and renal impairment although these differences
could not be quantitated due to variability in patients and also few numbers of patients with hepatic

and renal impairment.




STUDY 10331L/0016: (1 MG TABLET BIOEQUIVALENCE STUDY)

A STUDY TO ASSESS THE BIOEQUIVALENCE OF THE PHASE III CLINICAL TRIALS
FORMULATION AND THE COMMERCIAL FORMULATION OF ZD1033 (3 X 1 MG
TABLETS) IN FASTED, HEALTHY MALE VOLUNTEERS

Reference: Volume 31
Investigator:
Study Location:

Objective:

To assess the bioequivalence of the phase III clinical trials formulation and the commercial
formulation of ZD1033 (three 1 mg tablets) in healthy, male volunteers.
Study design:

I'his is a randomized, double-blind. 2-way crossover study of single doses (3 mg, t.e., three
I mg tablets) of the clinical and to-be marketed formulations of ZD1033. 12 healthy male volunteers
between 18 and 62 years of age participated in the study (only 11 completed the entire study). The
two assessment periods were separated by a 3 week washout period. The 1ablets were taken by the
subjects after an overnight fast, with 150 m! of water. A snack was given after 2 hours and standard
meal was allowed 4 hours after dosing.

Batch numbers:
ZD1033 clinical phase III formulation (fornulation # F11133): ADMS59002/93
ZD 1033 commercial (to-be marketed) formulation (# F11292): ADM34034/54

Blood was collected for determination of plasma ¢ »ncentrations of ZD1033 at 0, 0.5, 1, 2,
3, 4,6, 8, 12, 24 48, 72, 96, 120, 144, 168, 216, 26+, 312 and 360 hours after each dose.
Pharmacokinetic analysis of data was performed using model-independent techmics. AUC and C_,,
were log transiormed before analysis.  These endpoints were analyzed using an ANOVA model
allowing for effects of subjects, sequence, period and t.eatments as factors in the model.
Bioequivalence was assessed using the 90% coatider.ce inte-val on AUC and C_, for the ratio of
commercial formulation to the clinical formulation.
Results:
ASSAY PERFORMANCE:

Method used: AD SOP 2.103

Range: “ng/ml

Linearity. Linear within the range

QC sample levels: 3, 30 and 80 ng/ml

Accuracy: 2.68 - 1927 % at low QC, -4.15 10 -3% at medium QC and -5 20 to -2.53% at high QC
Precision: 3.1 - 3.8%% at low QC, 2.9 - 3.9% at medium QC and 3.9 - 4.8% at high QC levels
Specificity. Chromatograms acceptable

Assay was found to be acceptable.




Mean plasma concentration profiles foliowing 3 mg dose of clinical and to-be marketed tablets

are shown in the figure below:
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The mean plasma 2D 1033 concentration profiles were similar between the 2 formulations,
with t_,. occurring within 1 - 2 hours after dosing. C,,, and AUC were similar for both formulations.
Mean half-life was found to be 40.0 and 45 4 hours after administration of the comrmercial tablet and

clinical tablet respectively.

Resnlts of the pharmacokinetic analysis (on log transformed parameters) are summarized in the

following table:
TABLE @
.
Parameter N Commercial Phase II1 Ratio 90%
tablet tatnet confidence
15 mean E’is mean! interval
# — —
AUCq,., nghr/ml | 1 1331.0 1461.3 0.91 0.84 - 098
AUC,, ng hr/ml 11 1575.1 1682.1 0.94 0.88-100
Cape N/l 11 35.8 32.7 1.09 0.97-123

Calculation of confidence intervals for AUC and C__, is shown helow

ARIMIDEX 3 X 1 MG AUC POWER ANALYSIS

———

STD ERROR OF ESTIMATE 3.613198E-02
ESTIMATE (B.L.UE)).. -6.573328E-02 POWER FOR .2 M(r)= 98.94718 %




REFERENCE MEAN .. .. 7.4278
TESTMEAN .. .... 7.362067
NUMBER OF SUBJECTS . . 11
DEGREES Or TREEDOM .. 9
NUMBER OF TREATMENTS . 2
DELTA ........ 2

90% CONFMENCE INTERVAL

LOWER CI (% OF REF MEAN): 87.63701
UPPER CI (% OF REF MEAN}): 100.05
CONCLUSION: PASS

87.6 100.1
o]
s s sy
70 80 90 100 110 120
| |
ACCEPTANCE INTERVAL

130

®

POWER FOR -2 M(r)= 99.83553 %

DETECTABLE DIFFERENCE: 1136423 %

P VALUES OF TWO ONE-SIDED TEST

p< 80 % REF MEAN: 0.00092
p> 120 % RTF MEAN: <0.00013
CONCLUSIu ! PASS

EQUIVALENCE WOULD BE DECLARED (ALPHA = 05) IFIT IS ACCEPTABLE FOR THE
RATIO OF THESE PARAMETER MEANS TO BE AS LOW AS 87.6% OF THE OBSERVED

REFERENCE MEAN, AND IT IS ACCEPTABLE
AS HIGH AS 100.1% OF THE OBSERVED
rIFFERENCE BETWEEN THE TEST AND REFERENCE MEANS IS

REFERENCE MEAN.

FOR THE RATIO OF THEIR MEANS TO BE
REFERENCE MEAN. THE OBSERVED

-0.88% OF THE

ARIMIDEX 3 X 1| MG CMAX

STD ERROR CF ESTIMATE  6.335636E-02
ESTIMATE (B.L.UE).. 9.071271E-02
REFERENCE MEAN . . .. 3.478636
TESTMEAN ... . .. 3.572115
NUMBER OF SUBJECTS . . 11
DEGREES OF FREEDOM . . ¢
NUMBER OF TREATMENTS . 2
DELTA ... .. .. 2

90% CONFIDENCE INTERVAL

LOWER CI (% OF REF MEAN); 97.48947
UPPER CI (% OF REF MEAN): 122.98
CONCLUSION: PASS

POWER AMALYSIS

e e s e

POWER FOR 2 M(r)= 72.34416 %
POWER FOR -2 M(r)= 88.02389 %

DETECTABLE DIFFERENCE: 19.92684 %

P VALUES OF TWO ONE-SIDED TEST

p< 80 % RE= MEAN: 0.00040
p> 120 % RLF MEAN: 0.09127
CONCLUSION: FAIL



97.5 1230

< —>|
e s Sk
70 80 g0 100 110 120 150

| |

ACCEPTANCE INTERVAL

EQUIVALENCE WOULD BE DECLARED (ALPHA = 05) IF IT IS ACCEPTABLE FOR THE
RAT:O OF THESE PARAMETER MEANS TO BE AS LOW AS 97.5% OF THE OBSERVED
REFERENCE MEAN, AND IT IS ACCEPTABLE FOR THE RATIQ OF THEIR MEANS TO BE
AS HIGH AS 123.0% OF THE OBSERVED REFERENCE MEAN. THE OBSERVED
DIFFERENCE BETWEEN THE TEST AND REFERENCE MEANS IS  +2 69% OF THE
REFERENCE MEAN.

Conclusion:

The to-be marketed 1 mg tablet formulation is bicequivalent te the Phase I'" clinical tablet
formulation,
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EFFECT OF ZENECA ZB1033 ON ANTIPYRINE METABOLISM IN POSTMENOPAUSAL
WOMEN ‘

STUDY D10331L/0012: (EFFECT OF ZD1033 ON ANTIPYRINE METARGLISM)

Reference: Volumes 39 and 40
Investigator:
Study Loezation:

Objective:

1. To determine the effect of single (30 mg) and multiple (10 mg) oral doses of ZD10332 on
the metabolism of intravenously administered antipyrine (500 mg), and

2. To use antipyrine Kinetics as a marker of both the inhibition and induction of hepatic
oxidative activity.

Study design:

This is a randomized double-blind, parallel-group, placebo-controlled trial in 24
postmenopausal women (only 23 completed the tiial) involving single and multiple oral doses of
ZD1033 or placebo and single intravenous doses of antipyrine. The tnal (both arms of parallel group)
was divided into 4 periods (A, B, C and D). There was a one week interval between periods A and
B and two week interval between periods B and D.

Period 'A' (days A-1 through A-5): On day A-2, ~ach subject received a S-minute infusion of
antipyrine (50C mg).

Penod B’ (days B- | through B-5) On day B-2, each subject received an antipyrine (500 mg) infusion
and either an or.} 50 mg dose of ZD1033 or a matching placebo. On the moming of day B-$, each
subject received the first oral, 10 mg dose of ZD1033 or matching placebo of the multiple dosing
regimen of period 'C".

Period 'C' (days C-1 through C-10): Subjects took once aaily 10 mg doses of ZD1033 or matching
placebo on days 7'-1 to C-10 and day D-1.

Penod 'D’ (days )-1 through D-10): On the moming of day D-2, each subject received an infusion
of antipyrine (500 mg) and a 10 mg dose of ZD1033 ar matchirg placebo.

To summarize, comparison of PK of antipyrine in period B vs. period A, provides the effect
of single dose ZD1033 on antipyrine phannacokinetics in same subjects and comparison of data from
2 arms of period 'B' (ZD1023 vs. placebo) essentially gives the same information, although not the
best comparison. Similarly comparison of data from period 'D’ to period 'A’ provides effect of
multiple dose ZD1033 on antipyrine pharmacokinetics.

Batch #s: ZD1033 10 mg tablets (F11137, lot # 92-3208). ADM 49243/92
Placebo tablets (F6896, lot # 92-3209). ADM 49244/92
Antipynne (lot # 3863541).

Blood samples were drawn at 0 and 24 hours on days B-2 and D-2 for determining plasma
concentrations of ZD1033. For analysis of antipyrine, blood samples were collected at 0, 5, 15, 30
minutes and at 1, 2, 4, 6, 8, 12, 24, 48 and 72 hours on days A-2, 3-2 and D-2. Urine samples were



collected for determination of antipynne and its metabolite ievels duning the intervals, 0-4 4-8, 8-12,
12-24, 24-48 and 48-72 hours on days A-2, B-2 and D-2.

The primary analysis parameters were plasma antipyrine clearance and cumulative urinary
recoveries of antipyrine and its metabolites. T-tests were performed on log-transformed plasma
antipyrine clearance and on the cumulative urinary recaoveries of antipyrine and its metabolites to
compare ZD1033 and placebo.

To evaluate inhibitory effect of ZD1033, values obtained after coadmini~tration of antipyrine
and ZD 1033 (B-2) are compared with antipyrine alone (A-2). To evaluate combined inductive and
inhibitory effect, parameters obtained after coadministration of antipyrine with ZD1033 (day D-2)
were compared with antipyrine alone (A-2).

T-tests were performed to compare ZD1033 and “lacebo groups for safety in terms of
laboratory and vital signs test results (changes from baseline were compared between 2 groups).

Results:

ASSAY PERFORMANCE:
ZD1033

Method used: 32-02R1

Range: ng/ml

Linearity: Linear in this range with a coefficient of determination of 0,999
QC sample levels: 7.5, 15, 40 and 75 ng/mi

Accuracy: -2.27,-2.0, 525 and 3 73% at 7.5, 15, 40 and 75 ng/ml
Precision: 2.0,3.9, 1.7 and 0.9% at 7.5, 15, 40 and 75 ng/ml

Specificity: Chromatograms with well resolved peaks

Assay was found to be 2cceptable.

Antipyrine

1. Plasma

Method used: Reversed phase HPLC followed by UV detection
Range: ng/ml

Lineanity: Linear with r-squared > 0.996

QC sampile levels: 1.5, 10 and 75 pg/mi

Accuracy: -1.07t0-3.38%

Precision: 2.03t03 41%

Specificity. Chromatograms not provided, although sponsor states that assay ‘was specific.

Assay was found to be acceptable

2. Unne
Method used: Reversed phase HPLC followed by UV detection
Range: Hg/ml for antipyrine and 4 - 400 pug/ml for 3-HMA and 4-OHA.

Linearity: Linear with r-squared > 0.994



QT sample levels: 6, 10 and 200 pg/mi
Accuracy: <15.3%

Precision: <2 51%

Specificity: Cliromatograms not provided.

Assay was found to be acceptable.

PHARMACOKINETIC RESULTS:
Mean plasma concentrations of antipyrine after period A and B (antipyrine infusion before and
after single 30 mg dose of ZD1033 and placebo groups) is shown in the ngure below:

Fique 34)
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Mean plasma concentrations of antipyrine after period A and D (antipyrine infusion before
and after multiple 10 mg doses of ZD1033 and placg?)gmups) is shown in the figure below:
Ficr»w,

Mean (SE) plasma antipyrine concentrations Gagimi)y
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Mean PK parameters obtained for day A-2 dose (antipyrine alone), day B-2 dose (antipyrine
with either 30 mg ZD1033 or placebo), and day D-2 dose (antipyrine following repeated dosing of
either ZD1033 or placebo) are summanzed in the foilowing table:

TABLE 22
Parameter | Treatment | Antipynine alone | Antipynne + single dose | Antipynne + multiple doses
gp. {(n=12/gp) of ZD1033 (n= 12/gp) | of ZD1033 (n= 12 for ZD
| (day A-2 dose) (day B-2 dose) gp. and 11! for placebo)
| (day D-2 dose)
Arithmetic mean {(SD) and ratio of ZD1033" placebo gp.
AUC,. ZD1035 287 (73.4) 312 (62.1) 274 (63 4)
{(1tg.hr/mli) Placebo 264 (69.2) 251 (68.0) 267 (83 .0)
1.05 124 1.03
AUC,, ZD1033 264 (76.2) 285 (70.0) 253 (69 2) |
(Lg.hr/ml) | Placebo 239 (74.0) 232(72.1) 234 (64 6) h
1.07 1.23 1.08
Croax ZD1033 25.1(4.3) 280G (73.4) 3¢.0(90)
{ng/mi) Placebo 29 5 (8.9) 240(5.1) 294 (11.4)
0.82 117 102
Plasma ZD1033 30.7 (7.5) 27.7(5.8) 32.0(7.6)
clearance Placebo 334(80) 351(78) 335(R.9)
(ml/min) 0.92 0.79 0.96
1,1, (hrs) ZD1033 11.3(2.2) 11.7(2.1) 10.5 (2.0)
Placebo 10.7 (2.9) 10.8 (2.9) 110(3.1)
1.06 1.08 0.95
vd F() | zDio33 27.0(3.2) 264 (3.5) 263 (3.4)
Placebo 28.0 (5.6) 20.2 (4.8) 28.4 (5.2)
0.96 090 0.93
- Median (Range)
T (hrs) | ZD1033 0.25 0 08 0.165
(0.08 - 0.25) (0.08 - 0.5) (0.08 - 0.25)
Placebo 0.08 025 0.25
(0.08 - 0.25) {0.08 - 0.5) (0.08 - 0.5) |

Companson of antipyrine clearance parameters is shown in the following table:



J Comparison of antipyrine clearance parameters

Clearance Ceometric mean (95% CI) Ratio 90% CI of
ratios of ratios ZD1033 group: ratio
compared — placebo group
201033 group Placebo group
{n=12) (n=*)
Day B-2 dose: 0.91 1.05 0.87 0.80 to 0.93

Day A-2 dose* (0.87 to 0.96) (0.97 to 1.14)

Day D-2 dose: 1.04 0.98 1.07 1.01 to 1.12
Day A-2 dose* (0.99 to 1.10) (0.95 to 1.01)

*n=12 for Day B-2 dose: Day A-2 dose, n=11 for Day D-2 dose: Day A-2 dose
*Antipyrine plus a single dose of trial treatment versus antipyrine alone

*Antipyrine after multiple doses of trial treatment versus antipyrine algne

Unnary recovery of antipyrine and its metabolites is shown in the following table:

; Summary of 72-hour recovery of antipyrine and its
—-\"' Q ! ) metaboiites
|

Paraneter Trestaent P'rnnuﬂ. af tha antipyrime dose
eroup Sean (80) snd ratio”
ANtipyrine Antipyrine ANt Lpyring
alons (ne12 plus 8 31ngle after sultipie
*MER group) dons of trial doses of triat
{Oay A-2 gowe) treatment tresteent
(n=12 yach group) (aed)
iDay B-2 dosw) {0ay D-2 dowe)
!
Yotal antipyrine 01033 .55 (1.13) .45 (1.37) .17 (4.2
Placedo .75 (1.41) 463 {1.44) $.40 {3.70)
0. 1.40 0.0¢
Frea antipyrine D03 $.02 11.82) 8.20 (1.97) (1.2
*iacebo 4.48 (1.5 §.00 (1.30) 8.87 (2,41}
1.02 1.2 0..
| Total 3.HaM 1033 11.04 {1.88) T.45 (1.9%) T.88 [2.19)
I Placnbo 10.21 (2 15) w17 (2.2M) 10.26 (2.1%)
1.08 0.%2 0.78
| Free 3./ 103 3.2 11.34) 1.90 (1,20} 2.02 (1.20}
l Placenp 2.52 (1.800 2.17 i1.82) 2.43 (1.50)
I 1.24 0.848 0.0
Total 4-Ona 205033 24,45 (4 .87) .72 (4.78) 13.7F (5.20)
Placebo 23.34 [6.14) 10.50 {1.30) .25 (5. 38)
1.08 . 1.02
b .
- 1 TTDN03Y growp: placebe group
Concl“s"]ns: ne12 for 01033 group, natl for placste group

These results show no conclusive evidence that ZD1033 is an inducer or inhibitor of

antipyrine metabolism (hepatic enzyme activity) at the doses tested.
Comments:

Concomitant r.dministration of 30 mg single dose of ZD1033 and antipyrine led to a 20%
increase in antipyrine AUC and C,,, indicating that ZD1033 at higher doses might inhibit antipyrine
metabolism. This was seen following the single dose administration but not after raultiple dose (10
mg) administration although mean plasma concentrations of ZD1033 achieved at 24 hours were
comperable (302, 315 and 306 ng/ml at 24 hours after A-2, 0 hours on D-2 and 24 hours on D-2
respectively). Since this approximately 20% increase is besed on the ratio of treatment vs. placebo,
this could be a result of vaiiability. Since, the proposed dose of ZD1033 is 1 mg, the concemn of

inhibition of metabolism, if any, is minimized.



STUDY D1033IL/0013: (EFFECT OF CIMETIDINE ON PK OF ZD1¢33)

THE FFFECT OF MULTIPLE DOSES OF CIMETIDINE ON THE FHARMACOKINETICS OF
ZENECA ZD1033 IN NORMAL POSTMENOPAUSAL WOMEN

Reference: Volumes 41 and 42
Investigator:

Study Location:

Cbjective:

To determine the effect of repeated doses of cimetidine on the pharmacokinetics of single
doses of ZD1033 and to assess the intrasubject variability of ZD1033 pharmacokinetics.
Study design:

This is 72 open label, 3-penod , pharmacokinetic and safety trial in 13 normal postmenopausal
women (only 12 completed the study). On days 2, 11 and 24 of the trial, each subject took one 10
mg tablet of ZD1033 (these doses were taken with 240 mi water. The subjects fasted for 8 hours
before and 4 hours after dosing). From day 20 to 24, each subject took 300 mg of cimetidine every
6 hours for a total of 17 doses.

Formulations: ZD1033 10 mg tablets (F11137, lot & 92-3208): ADM 4924392

Cimetidine (Tagamet, SmithKline Beecham) 300 mg tablets (F10112): lot & batch # 242T13.

Blood samples were collected at 0, 0.5, 1, 2, 3, 4, 6, 8, 12, 24, 48, 72, 96, 120, 144, 168 and
i92 hours after ZD1033 dosing on days 2, 11 and 24. An additional sample at 216 hours was drawn
after dosing on days 11 and 24. These samples were analyzed for ZD1033 concentrations Urine
samples were collected at various intervals over a period of 96 hours, and would have been assayed
only in cases of unusual plasma PK findings.

PK parameters were calculated by model-independen: methods. For plasma-concentration
data obtained after dosing on days 11 and 24, correction for residual ZD1033 concentrations from
the previous dose (concentrations of 3 - 11 ng/ml at "0’ time seen) was performed by subtracting the
calculated residual ZD1033 concentrations from the observed concentrations at each sampling time
point. Analysis of variance was performed on the pharmacokinetic parameters after each dose on
days 2 and 11. ANOVA was also performed on PK parameters after doses on days 11 and 24.
Results:

ASSAY PERFORMANCE:

Method used: 32-02R1

Range: ng/mi

Lineanty: Linear with a coefficient of determination of 0.998
QC sample levels: 7.5, 15, 40 and 75 ng/ml

Accuracy: 0.53,-08, 2.25,533% at 7.5, 15, 40 and 75 ng/ml
Precision: 4.7, 4.9, 4.8 and 4.9% at 7.5, 15, 40 and 75 ng/ml
Specificity: Chromatographic peaks well resolved

Assay was found to be acceptable.

EFFECT OF CIMETIDINE:
Mean pharmacokwnetic parameters obtained for single doses (10 mg) of ZD 1033 given before



C>

and after cimetidine treatment (days 11 and 24) are shown in the following table. The differences in
PK parameters between days 11 and 24 were not fourd to be statistically significant.

rme 65)

Parameter ZD1033 before Z1D1033 after Ratio or 90% C.I. on
cimetidine (day 11) | cimetidine (day 24) difference | ratio or difference
———— |
Geometric mean (95% C.1)
AUC,,,, ng.hr/m! 2846 2924 0.98 093-1.02
(2645 - 3061) (2727 - 3136)
AUC,_, ng hr/ml 9400 10035 1.03 098-1.08
(8203 - 10771) (89C1 - 11314)
Cpouer N/ 214 209 1.07 102-1.12
(189 - 242) (184 - 238}
Arithmetic mean (SD)
ty hrs 48.7 (11.0) 49 2 (10.23) 0.54 -142-249
CVF, mV/min 18.1(4.0) 169 (3 4) -1.22 -2.22-021
Median (range)
T, brs 1(1-2) 1(1-6) N

The mean plasma profiles of ZD1033 before and after cimetidine doses are shown in the figure below:

Fi@m@
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INTRASUBJECT VARIABILITY IN ZD1033 PHARMACOKINETICS:
Mean pharmacokinstic parameters obtained for single doses (10 mg) of ZD1033 given on
days 2 and 11 are shown in the following table

TABLE @

Parameter First dose of Second dose of Ratio or 90% C1 on
ZD1033 (day 2) ZD1033 (day 1 1) difference | ratio or difference

Geometnc mean (95% C.1)

AUC,_. ng.hr/ml 9317 9400 0.96 03¢ 1.03
(8029 - 10811) (8203 - 10771)
C.,., ng/ml 223 214 1.01 097-105
(205 - 243) (189 - 242)

Arttmetic mean (SD)

t,, hrS 44.5 (8.5) 48.7(11) 4.15 248 -5 8]

CVF, ml/min 184 (45) 18.1(4 0) -0.26 -092-040

Median (range)
T s hrs 1(1-2) 1(1-2)

The mean plasma profiles of ZID1033 on days 2 and 11 are shown in the figure below

F\%’“m@ Mean (SE) plasma ZD1033 concentration for 10-mg doses
(n=12)

200 +

201033 Day 2
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01033 Day 1D
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s A TN — H—_‘_’__H < b - 'l L ) i 5 F]
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A companson of inter and intrasubject C.V.s for AUC, C_,,, CUF and t,, aie shown in the following
table:

TABLE (27
Parameter rInt\*:rsubgjf,ct % CV | Intrasubiect % CV
Coas 18 106
AUC,_ 21 47
tn 20 78
CVF 23 49

Conclusions:

Cimetidine pretreatmer:t (300 mg q6hours for 4 days) did not affect the pharmacokinetics of
single dose of ZD1033. The intrasubject coefficients of vanation on various pharmacokinetic
parameters indicate that this is not a highly vanable drug Single doses of ZD1033 given alone or
following cimetidine treatment were well tolerated

Comments:

1 Thus study has som2 deficiencies in the design in that a) this does not provide any information
of the effect of ZD 1033 on cimetidine pharmacokinetics, b) enough washout period was not allowed
between doses to prevent carryover effect, and ¢) cimetidine was taken by the subjects at home and
not when they were monitored, hence compliance is questionable.

2 Despite these problems, if wc assume patient compliance, concomitant administration of

cimetidine and ZD1033 was well toleratc and cimetidine did not influence the pharmacokinetics of
ZD1033



STUDY D1033IL/0014: (EFFECT OF HEPATIC IMPAIRMENT)

PHARMACOKINETICS AND SAFETY OF A SINGLE ORAL 10 MG ZD1033 DOSE IN
SUBJECTS WITH LIVER DISEASE '

Reference: Volume 37
Investigator:

Study Location:

Objective.

Te inves ..;ate the effect of chronic liver disease on the pharmacokinetics and safety of single
oral ZD1033 (10 mg) in patienis with chronic liver disease (males and females)
Study design:

This is an open-label, single dose, paraliel des:gn pharmacokinetic tnal in 8 subjects (4 male
and 4 female) with liver disease (group I) and eight normal subjects (4 male and 4 female) matched
to the subjects in group I (group II). Men and women between 18 and 70 years of age were included.
Subjects in group I had a history of chronic hepatic disease related to alcohol abuse, documented by
clinical or laboratory findings and confirmed by liver biopsy. Each subject in group II was sex, age,
weight, race and smoking status matched to a subject in group [

On study day 2, each subject took one 10 mg tablet (F11137, lot # 92-3208, batch # ADM
49243/92) of ZD1033. Blood was drawn periodically up to 264 hours (at 0, 0.5, 1,2, 3,4, 6, 8, {2,
24, 48, 72, 96, 120, 144, 168, 192, 216, 240 and 264 hours) after dosing to determine plasma
concentrations of ZD1033. Pharmacokinetic parametere were analyzed by ANOVA. The ANDOVA
models included effects for paired subjects and groups (hepatically impaired and normal subrects).

Results
ASSAY PERFORMANCE:

Method used: AD SOP 2.103
Range: ng/mi
Lineanty. Linear within the range
QC sample levels: 3, 30 and 75 ng/ml
Accuracy: 10.22, 4.19 and 6.23% at low, medium and high QC values
Precision: 29.1, 4.4 and 4 0% at low, medium and high QC levels
Specificity Chromatographic peaks well resolved
Assay was found to be acceptable (although %CV at low QC was high, when unaccepted QC
runs are removed, % CV is much less than 20%)

Pharmacokinetic parameters for hepatically impaired and normal subsiacts is shown in table
below



TABLE 28
Parameter Hepatically im- | Normal subjects | Ratio or difference 90% C.1 on
__paired (.1 = 8) (n=8) ratio or differen@i
Geometric mean (95% C.1)
AUC,_, ng.hr/ml 7870 6120 1.29 0.99 - 168
{6830 - 9080) (4580 - 8180)
C rnax, NE/ml 179 143 125 1.08 -146
(153 - 209) (130 - 157)

Anthmetic mean (SD)

ty, hrs 53 (15) 41 (16) 12 6-29
CUF, L/hr 1.3(0.2) 1.7 (0.6) 04 -0.89-0.16
V,/F. L 98 (28) 91 (14) 64 21730 - 30.09

The geometric mean AUC and C,,, were 29% and 25% higher in the hepatically impaired
group when compared with the normal group.
Plasma concentrations (ng/mt) following 10 mg dose of anmidex in both populations 1s shown

in figures below: Fi A
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Conclusions:

C..x and AUC of ZD1033 in subjects with stable hepatic disease increased about 25-29%
relative to normal subjects. However, this increase in levels did not lead to increased problems of
toxicity. This dose was well tolerated in both groups of subjects.

Comments:

Since there was not more than 30% increase in pharmacokinetic parameters in hepatically
impaired subjects and since this dose was well tolerated, adjustment of dosage in subjects with liver
disease does not appear to be necessary, especially now that the proposed dose is 1 mg. Carefii
monitoring of these patients is recommended because of higher levels of ZD1033 found in these
patients.



STUDY D1033IL/0018: (EFFECT OF RENAL IMPAIRMENT)

PHARMACOKINETICS AND SAFETY OF A SINGLE QORAL 10 MG ZD1033 DOSE IN
SUBJECTS WITH NORMAL AND IMPAIRED RENAL FUNCTION

Reference: Volumes 38
Investigator:

Study Location:

Objective:

To investigate the effect of severe renal disease on the pharmacokinetics and safety of oral
ZD1033 (10 mg) 1n patients with severe renal impairment {males and females).

Study design:

This is a single dose, open label, pharmacokinetic study conducted in 7 severe renally impaired
patients and 7 normal volunteers matched for age, weight, race, smoking status and gender (Phase
II was planned to include mild and moderate renally impaired patients but was not carried out based
on results of thus study). The patients with renal impairment had a creatinine clearance between 10 -
30 ml/min/1.73 m* while the normal subjects' creatinine clearance was equal to or > 80 ml/min/1.73
m’. Men and women between 18 and 70 years of age were included Subjects in group I had a
history of severe renal impairment. Each subject in group II was sex, age, weight, race and smoking
status matched to a subject in group L.

On study day 2, each subject took one 10 mg tablet (F11137, lot # 92-3208, batch # ADM
49243/92) of ZD1033. Blood was drawn periodically up to 264 hours (at 0, 6.5, 1, 2, 3, 4, 6, 8, 12,
24, 48, 72, 96, 120, 144, 168, 192, 216, 240 and 264 hours) after dosing to determine plasma
concentrations of ZD1033. Urine samples were collected at 0-4,4 -8, 8 - 12, 12 - 24, 24 - 48,
48 - 72, and 72 - 96 hours after dosing for determination of ZID1033 concentrations. Pharmacokinetic
analysis of data was perfurmed using model-independent technics. Paired T-tests were used to
analyze the plasma PK parameters, renal clearance and % urinary recovery. Log-transformed data
was used in the analysis of AUC and C_,,

Results:

ASSAY PERFORMANCE:

1. Plasma

Method used: AD SOP 2.103

Range: ng/ml

Lineanty: Linear within the range

QC sample levels: 3, 20 and 80 ng/mil

Accuracy: -1.48 - 15.66% at low QC, -0.3 to -1.37% at medium QC and -2 73 to 3.8% at high QC
Precision: 4.3 - 14.5% at low QC, 3 - 4.5% at mediurn QC and 2.6 - 5.1% at hjgh QC levels
Specificity: Chromatographic peaks well resolved

Assay was found to be acceptable.

2. Unne
Method used: 32-03R1
Range: ng/ml

Linearity: Quadratic with negligible 2nd degree polynomial coefficient



QC sample levels: 10, 100 and 400 ng/ml
Accuracy: 6.0, -0.5 and -6.75% at low, medium and high QC le-e!s
Precision: 5.3, 2.5 and 2.9% at low, medium and high QC levels

Specificity: Chromatographic peaks well resolved

Assay was found to be acceptable.

1033 IN PLASMA.
“Ta0le Ry Pharmacokinetic parameters for renally impaired and normal subjects is shown in table below:

Parameter Renally impaired | Normal subjects | Ratio or difference 90% C... on
(n=7) l (n=7) ratio or difference
Geometric mean (95% C.1)
AUC,, ng.hr/mi 7014 7512 0.93 0.73-1.20
(5491 - 8960) | (5995 - 9414)
C,,., ng/ml 131 158 0.83 0.53-1.20
(96 - 179) (115 - 219)
Aritametic mean (SD)

t,, hrs 45.8 (12.95) 48 7 (12.96) -2.89 -12.81 - 7.03
CVF, ml/min 245 (6.15) 22.8(5.53) 1.70 -4.17-17.57
Vy/F, L 94.2 (37.24) 89.4 (11.28) 4.86 -26.19 - 35.91

Plasma concentrations (ng/ml) and C_,, and AUC following 10 mg dose of arimidex in both
populations is shown in figures below. ZD1033 is absorbed rapidly in both populations with a t_,
of about 2 hours after dosing. No statistically significant differences in any of the plasma PK
parameters were found between the 2 populations.

FIGURE

Plasma ZD1033 concentration {ng/ml)

200+

Plasma ZD1033 concentration following a 10-mg oral dose
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ZD1033 IN URINE:

Following the 10 mg single oral dose of arimidex to severely renally impaired and normal
subjects, the mean percent of dose gxcreied as unchanged drug in urine over the period of 0 - 96
hours was 5.65% and 11.00% respectively (see table below). This difference w zre found to be

statistically significant.
ol R0

MEAN ( and SD) ARY DATA

Parameter Renally impaired | Normal subjects Difference 90% C.I
subjects (n =7 (n=17) .
Renal clearance, 1.76 (0.47) 3.31(1.23) -1.54 -2.46 t0 -0.63
ml/min
Recovery, % 565 (141) 11.00 (3.03) -5.35 | -7.7610-2.94

Despite the decrease in renal clearance and urinary recovery in renally impaired subjects, this
did not lead to significant changes in the plasma PK of the drug.

Conclusions:

Cou and AUC of ZD1033 in subjects with severe renal impairment were not statistically
significantly different from normal subjects. This dose was well tolerated in both renally impaired and
normal subjects. Hence, dosage adjustment in renally impaired patients seems unneccssary.



STUDY 1033DMX040 (IN VITRO ENZYME INHIBITION STUDY):

INHIBITORY EFFECTS OF ZD1033 ON CYTOCHROME P450 ACTIVITIES IN VITRO IN
HUMAN HEPATIC MICROSOMES '

Reference: Volume 66

Investigator: Scott W. Grimm, MS

Study Location: Zeneca Pharmaceuticals Group, Wilmington, DE 19897
Objective:

To investigate the effects of ZD1033 on human cytochrome P450 activities in vitro and to
determine its potential to inhibit the metabolism of other drugs in man.
Study design:

Human liver microsomes obtained from ¢ donor livers were incubated with vanious substrates
(nifedipine: 10, 25 and 50 UM, tolbutamide: 100, 200 and 1000 UM, phenacetin: S0, 100 and 200
1tM; etc.), reaction cofactors and a range of ZD1033 concentrations ( 1 - 500 uM). Quantitation of
the specific metabolites formed by various isozymes (1A2, 2C8/9, 2D6 and 3A4) of cytochrome P450
were performed using reversed phase HPLC methods. Formation of hydroxycoumann by P450 2A
was monitored by fluorescence spectrometry.

Cimetidine and ketoconazole were used for comparing the inhibition potential of ZD1033
towards P450 3A4-mediated nifedipine metabolism.

IC,,s were determined graphically. K;s (inhubition constants) for ZD1033 were determined
for different isozymes using Dixon plots.

Results:

The in vitro inhibition results (1C,os and ¥;s) are shown in table below:
o (e :

NI = not inhibited at concentrations less than 500 pM.

ZD1033 did not inhibit P450 2D6 and 2A6 in hu nan liver microsomes. The inhibition curves for each
cytochrome P450 activity are shown in figure below:

Human cytochrome P450 | Test compound | Specific marker substrate | IC,, (UM) K, (uM)
1A2 ZD1033 Phenacetin 30 8
2A6 ZD1033 Coumarin NI ---
2C ZD1033 Tolbutamide 48 10
2D6 ZD1033 Dextromethorphan NI —-- [
3A ZD1033 Nifedipine 27 10 “
3A Ketoconazole Nifedipine - 0.02 | - Il
3A __Cimetidine Nifedipine 650 - II
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Inhibition of P450 3A4 by ZD1033, ketoconzzole and cimetidine is shown in figure below. Under
identical conditions, the 1C,, values for ZD1033, ketoconazole and cimetidine were 27 pM, 0.02 uM

and 650 uM TE\SPCCUV‘EIY- inhibition of Human Cytochrome P450 3A4 Activity by Ketoconazole, ZD1033

@ and Cimetidine (DMX040)
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The K, values determined for ZD1033 against cytochrome P450 1A2, 2C and 3A were found to be
8, 10 and 10 1M respectively (se= Dixon plots shown below). Plots used to determine K; for the
inhibition of nifedipine metabolism exhibited nonlinearity indicating 2 inhibition sites. The second low
affinity site had a K, value of about 55 pM.
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Conclusions:
ZD1033 inhibits cytochrome P450 1A2, 2C8/9 and 3A4 but not 2A6 and 2D6. ZD1033 was
a less potent inhibitor of 3A4 than ketoconazole and is more potent than cimetidine.

Comment:

The K; values (10 yM =2.9 1g/ml) obtained for inhibition of various isozymes by ZD1033
are about 35 times higher than the anticipatzd plasma concentrations (in vivo) after administration
of 1 mg arimidex tablets. Even though based on the K, values, ZD1033 seems to be a potent
inhibitor, when one takes the plasma concentrations achievable during normal clinical use into
consideration, this may ot be a potent inhibitor.



STUDY # 1033DMM021/01 (PROTEIN BINDING):

PROTEIN RINDING OF ZD1033 IN SELECTED SPECIES USING EQUILIBRIUM DIALYSIS

OBJECTIVE. To determine the extent of protein binding of '*C-ZD1033 in mouse, rat, rabbit, dog,
monkey, humzn plasma and human serum albumin, as determined by equilibrium dialysis.

METHODOLOGY: Mouse, rat, rabbit, dog, monkey, pooled male and female {normal) human
plasma, human plasma from postmenopausal women, pooled male and female human serum, 4%
human serum albumin solution and 0.08% o-1-acid glycoprotein solution were subjected to
equilibrium dialysis to determine the protein binding of *C-ZD1033 (radiolabel on the triazole ring)
in concentrations ranging from 0.02 - 100 png/ml. Initial buffer, plasma, serum, albumin and a-1-acid
glycoprotein solution and postequilibrium samples on both sides of dialysis membrane are assayed
for total radioactivity. Radioactivity concentrations on each side of the membrane after overnight
dialysis were used to calculate percent protein binding.

RESULTS: Mean % protein binding in plasma from various species is shown in the table below

I A"
Species Concentration of “C-ZD1033 used, pg/ml
| 002 | 010 | 025 0.5 1.0 50 10 25 J 50 100 | Mean
T Dog 283 1320 § 303 | 445 | 524 | 450 | 495 | 464 | 477 | 446 | 421
Rat 36.1 433 | 426 | 444 | 437 | 442 | 442 | 433 | 386 { 365 | 41.7
Mouse 314 | 287 | 298 ) 251 254 | 240 | 220 | 24 229 | 210 | 254
Rabbit 252 [ 227 | 249 [ 245 | 222 [ 209 | 209 | 21¢ 206 | 191 224
Monkey 212 1 184 | 166 | 158 166 | 149 1 149 [ 159 | 159 | 149 | 165
Human 339 | 352 | 372 [ 383 [ 316 {348 | 309 | 3i4 | 323 | 258 | 33.1
{normal)
Human (post- 382 | 405 { 388 | 414 | 415 1395 | 396 | 376 | 359 | 329 | 386
menopausal)
Human albumin | 223 | 26.1 244 | 216 | 231 240 | 234 | 226 | 204 197 | 228
__ (40 mp/ml)

ZD1033 is moderately bound (33 - 42%) to dog, rat and human plasma Binding was constant
throughout the concertratior range (0.02 - 100 pg/mi) studied.

Binding to -1-acid glycoprotein was determined at 0.1 and 100 ug/mi and was found to be
7.94% and 3.19% respectively.

Conclusions:

Frotein binding to plasma from several species studied is moderate (33 - 42%).




DISSOLUTION METHOD DEVELCPMENT

PROPOSED DISSOLUTION METHOD AND SPECIFICATIONS:

Dosage form: Arimidex tablet

Strength: 1 mg '

Apparatus: USP Type II apparatus, Paddle

Medum- Distilled water

Voiume: 1000 ml

Agitation speed: 50 rpm

Sampling time: minutes

Anpdlytical method:  HPLC with UV detector, at wavelength of 215 nm
Dissolution spec.: Q %in  munutes

Justification of dissolution method.

Solubility of the drug in water at 37°C is 1292 mg/liter. Due to this high aqueous solubility
and low dose of arimidex, sink conditions are easily satisfied with water as the dissolution medium.

Dissolution characteristics of the tablet were determined under different dissolution conditions
of dissolution media (pH 1 - 8 buffers) and different agitation speeds ( 25 - 100 rpm). More than
95% of the drug was released in about 10 minutes under all dissolution conditions tested. The only
differences observed were at 5 minutes. Based on these results, selection of water as the dissolution
medium is appropriate.

ZD1033 is rapidly reieased during dissolution (with water as dissolution medium, at 50 rpm,
paddle method) as shown in the table below and also in the figure:

r——

TABLE Q_?/)

DISSOLUTION DATA FOR ARIMIDEX 1| MG BIOEQUIVALENCE BATCH 9111IN

SamPle time % ZD1033 dissolved H
(minutes) | Mean (n=12) | % v Range J]"

) 5 74 103
10 68 12 o
15 99 08 T
30 99 08 T
45 99 0.9 _ B




FIGURE (4%)

DISSOLUT:ON PROFILE OF 1 MG
ARIMIDEX TO-BE MARKETED TABLST
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COMMENTS:

1. Selection of water as the dissolution medium is appropriaie after studying different dissolution
media. Since the pH of the dissolution medium (water) seems to be unaffected during the course of
dissolution, water can be used as the dissolution medium. The dissolution results indicate that this
drug is highly soluble. Due to this, the selected dissolution method (as a matter of fact all other
dissolution conditions tested) may not discriminate between different formulations of this drug.
Howeyer, since this is an immediate release formulation of a highly soluble drug, such a method is
acceptabie.

2. Although only une to-be marketed bio-batch has been tested, all biobatches tested during the
course of drug development also provided similar results.

3. Based on the results of dissolution testing, the selected dissolution specification for this
product should be changed to Q Yoin  minutes since more than 95% of the drug is released
within that period.



ANALYTICAL METHODOLOGY (PRE-STUDY VALIDATION):
A) METHOD 32P-02: (This method was used in studies 0001, 0002, 0003 and 0009)

This method was developed for determination of ZD1033 in human plasma by capillary gas
chromatography with electron capture detection. ZD1033 and the internal standard U33477 were
separated from endogenous plasma components by an alkaline methyl-t-butyl ether extraction.
ZD1033 and internal standard were quantitated by chromatography on a 50% phenyl-methy! silicone
cross-linked capillary gas chromatography column, with Ni(63) electron capture detection.

ASSAY PERFORMANCE:

Assay specificity: No matrix interference in plasma and also no interference from aspirin, ibuprofen
or acetaminophen.

HIGH SENSITIVITY CURVE:
Range: ng/mi
Standard curve r-squared: > 0.997
Standard curve precision: 5.5 - 19.6%
Standard curve accuracy: 88.8 - 109 7%
Recovery: Approximately 107%
Quality control sample performance:
Target concentration: 2.00 ng/ml
Mean measured concentration: 2.23 ng/ml
Mean accuracy: 112%
Intra-assay precision: 8 5%
Inter-assay precision: 2.2%
Target concentration: 75.0 ng/ml
Mean measured concentration: 75.7 ng/ml
Mean accuracy: 101%
Intra-assay precision: 5.3%
Inter-assay precision: 11 1%

LOW SENSITIVITY CURVE:
_Range: ng/mi

Standard curve r-squared: > 0.999

Standard curve precision: 2.6 - 4.3%

Standard curve accuracy: 98.7 - 101 4%

Recovery: Approximately 107%

Quality control sample performance:

Target concentration: 75.0 ng/ml

Mean measured concentration' 75.2 ng/ml
Mean accuracy: 100%
Intra-assay precision: 2.7%
Inter-assay precision: 6.0%



Target concentration. 2500 ng/ml
Mean measured concentration: 2670 ng/ml
Mean accuracy. 107%
Intra-assay precision 4 8%
Inter-assay precision: 7 1%

Stability of ZD 1033 samples:
* Stable at room temperature for 3 hours
* Stabie in methyl t-butyl ether after extraction for 2 hours
* Stable in injection solvent for 24 hours
* Stable up to 3 freeze-thaw cycles
* Stable for 9 months if frozen at approximately -70°C

CONCLUSION: This method is precise and accurate and validation results are found to be
acceptable

B) METHOD 32-02R1 (This method was used in studies 0004, 0007, 0612, 0013 and 0019)

This method is a modification of above method developed in order to reduce the sample
volume required for analysis. The method is qualitatively same as described above except for changes
in conditions such as temperature etc.

ASSAY PERFORMANCE

Assay specificity: No matrix interference in plasma and aiso no tnterference from aspirin, ibuprofen.
acetaminophen, aldactone, spironolactone, propranolol etc

Range: ng/mi (range extended to  ng/mi by saniple dilution)
Standard curve r-squared: > 0.995

Standard curve precision: 2.2 - 7.2%

Standard curve accuracy: 93 0 - 105%

Recovery: Approximately 91 - 109%

Quality control sample performance:

Target concentration: 7.50 ng/ml Target concentratior: 15.0 ng/rm!

. Mean measured concentration: 7.08 ng/ml  Mean measured concentration: 14.7 ng/ml
Mean accuracy: 94 4% Mean accuracy: 97 9%
Intra-assay precision: 0.4 - 12.7% Intra-assay precision 1.4 - 6.3%
inter-assay precision: 7.8% Inter-assay precision: 8 0%
Target concentration: 40.0 ng/m! Target concentration: 75.0 ng'ml
Mean measured concentration: 38.1 ng/mi Mean measured concentration: 78 1 ng/ml
Mean accuracy. 95.2% Mean accuracy' 104%
Intra-assay precision 0.5 - 16.1% Intra-assay precision 0.6 - 10.7%
Inter-assay precision: 8.1% Inter-assay precision. S.9%

Stability of ZD1033 samples-



* Stable in plasma at room temperature for 7 days

* Stable in methyl t-butyl ether after extraction for 3 hours
* Stable in injection solvent for 72 hours

* Stable up to 3 freeze-thaw cycles

* Stable for 1 ¢ months if frozen at approximately -70°C

CONCLUSION: This method and its validation results are found to be acceptable.

C) METHCD AD SOP 2.103 (Validation in UK of the method 32-02R1 developed in US) (This
method was used in studies 0010, 0011, 0014, 0016, 0017, 0018 and 0020)

This method is same as 32-02R1 which was developed in US. Limited validation was
periormed to support the use of this method in UK. This method was also cross-validated with the
method in US.

ASSAY PERFORMAINCE.

Range: ng/ml (range extended to ng/ml by sample dilution)
Standard curve precision: 6.4 - 16.5%

Recovery Approximately 94 - 110%

Quality control sample performance:

Target concentration: 3.00 ng/mi Target concentration: 30.0 ng'mi

Mean measured concentration: 3.09 ng/mt  Mean measured concentration. 28 9 ng/ml
Mean accuracy: 97.0% Mean accuracy 96.3%

Intra-assay precision: 12.6% Intra-assay precision: 6.9%

Inter-assay precision: 12.0% Inter-assay precision 3.6%

Target concentration: 80.0 ng/ml
Mean measured concentration 81 1 ng/mi
Mean accuracy 98 6%
Intra-assay precision. 6.0%
Inter-assay precision 3 6%

CONCLUSION' The validation results are found to be acceptable

D) METHOD 32U-03

This method was developed for determination of ZD1033 in human urine by capillary gas
chromatography with electron capture detection ZD1033 and the internal star.dard U33477 were
separated from endogenous components in urine by an alkaline me: ‘yl-t-butyl ether extraction
ZDI1033 and internal standard were quantitated by chromatczraphy on a 50% phervi-methyl silicone
cross-linked capillary gas chromatography column, with Ni(63) electron capture det:ciion

ASSAY PERFORMANCE

Assay specificity: No matrix interference in urine and also no interference from aspirin, ibuprofen or
acetaminophen



Range: ng/mi
Standard curve r-squared > 0 9¢9
Standard curve precisioa 1.9 - 8 0%
Standard curve accuracy 921 - 108 5% -
Recovery. Approximately 190%
Quality control sample performance:
Target concentration' 10.0 ng/ml
Mean measured concentration: 11 0 ng/ml
Mean accuracy. 110%
Intra-assay precision: 6 6%
Inter-assay precision: 6.1%
Target concentration: 100 ng/ml
Mean measured concentration 100 ng/ml
Mean accuracy: 100%
Intra-assay precision: 6 4%
Inter-assay precision: 12 8%
Target concentration 400 ng/mi
Mean measured concentration 423 ng/ml
Mean accuracy 106%
Iatra-assay precision 1.7%
Inter-assay precision 8 7%

Stability of ZD1033 samples’
* Stable at room temperature for 3 hours
* Stable in methyl t-butyl ether afier extraction for 2 hours
* Stable in injection soivent for 24 hours
* Stable up 10 4 freeze-thaw cycles
* Stable for 1 month if frozen at approximately -10°C

CONCLUSION: This method is precise and accurate and validation results are found to be
acceptable.



NDA 20-541 Submission Date: March 28, 1295

Drug Name, Dose and Formulation: Arimidex” (Anastrozole) Tablets, Anastrozole 1 mg
Sponsor: Zeneca Pharmaceuticals, Wilmington, Delaware 19897

Reviewer: Venkata Ramana K. Sista, Ph.D.

Type of Submission: New Drug Applicaticn, NME, 1S

ISSUE: 21-day Filing Meeting

1. BACKGROUND

Arimidex” Tablet contains anastrozole which is a nonsteroidal aromatase inhibitor. This
drug is a triazole derivative, is achiral and exists as a single poilymorph. The aromatase enzyme
complex catalyses the synthesis of estrogens from androgens. Since estrogens promote growth
of certain breast tumors, inhibitior of oestrogen synthesis by aromatase enzyme inhibition is an
effective treatment for hormone-dependent breast cancer. The sponsor has proposed to market
the Arimidex tablets at a dose streng*h of 1 mg. The proposed indication for Arimidex is for the
treatment of advanced breast cancer in postmenopausal women who have progressed following
tamoxifen therapy. The proposed dose is 1 mg tablet to be taken once a day.

The sponsor met with the agency or. 08/11/1954 (pre-NDA meeting) where various issues
and aspects to be included in the NDA were identified.

II. OBJECTIVES

This NDA is submitted requesting approval of the Arimidex” Tablets containing 1 mg of
anastrozole per tablet,

e = e — L an

III. PHARMACOKINETIC 7 BIOAVAILABILITY STUDIES

The pharmacokinetics of anastrozole have been studied following both single and multiple
dose adiministration. The sponsor has submitied studies related to analytical methodology,
dissoiution testing, single and multiple dose pharmacokinetics (both in healthy subjects and
patients), dose proportionality, systemic bioavailability, metabolism and disposition of anastrozole
and food effect study as part of human pharmacokinetics and bicpharmaceutics. Drug interaction
studies with antipyrine and cimetidine have been provided. Studies in patients with compromised



hepatic and rena! function have also been submitted. No formal study in eldeily subjects 1s
proviced, however data from clinical tnals have been analyzed to determine effect of age.
Information on gender effect on anastrozole pharmacokinetics have been provided based on across
siudy comparisons. Effect of race on anastrozcle pharinacokinetics has not been studied.
Bioequivalence studies betveer the clinical formulation and to-be marketed tablet formulations
have also been provided. Pharmacodynamic information is provided in this NDA, however no
PX-PD analyses have been carried out. In vitro protein binding studies and in vitro cyiochrome
P<450 enzyme inhibition stucies have been cartied out.

IV. COMMENTS

Studies to investigate the pharmacokinetics of anastrozole, as well as bioequivalence studies
comparing the clinical formulations versus the to-be-marketed formulations have been carried out.

ITEMS to be rnoted:

1. No formal PK-PD analyses have been carried out.

2. Analyses of adverse events in clinical trials to analyze possible drug interactions as
suggested by the agency previously have not been provided.

3. Even though PK data is available in phase III clinical trial, no population type of analyses

is previded.

4. Dissolution data in 3 media is not provided and dissolution method development details not
provided.

5. One of the metabolites (N-glucuronide) was found only in humans and not in animals. The
activity and toxicity information of this metabolite is not available.

6. The enzymes responsible for anastrdzole metabolism have not been identified.

7. Dixon plots in in vitro enzyme inhibition studies have not been submitted.

8. No absolute bioavailability data is provided.

9. Dosage form proportionality confounds dose proportionality in the dose proportionality

study (study was done at different dose levels but utilized different tablet strengths instead of
multiples of one tablet strengtin).

Y. RECOMMENDATION

The Biopharmaceutics section of this NDA is organized, indexed, and paginated in a
manner to initiate a substantal review. Hence, the submission is fileable from Biopharmaceutics
point of view.

The sponsor should provide the following information to the agency:
Report of dissolution method development.

Dixon plots (and data) in the in vitro cytochrome P450 enzyme inhibition study.
Any information on enzymes involved in metabolism of anastrozole.

tad B »—




4, All the data from pharmacokinetic studies should be provided in ASCII format.

5. The pharmacokinetic data in all studies camed out in postmenopausal breast cancer patients
should be provided in ASCII format. These files should include demographic inforimation,
smoking status and any other covariates available.

Please forward the above intormation request to the sponsor.
‘ £ ")_)( i ——
A aRamana K. Sista, Ph.D.

Phirmacokinetics Evaluation Branch-I

] -
FT Initialed by LydiaKaus, Ph.D. SN o =\ WS
fv Mawea e ~
CC list:
HFD-150: NDA 20-541;
HFD-150: Division file; . . .
HFD-150: Dotti Pease; Losbue \ellovu s
HFD-150: Linda Beitz;
HED-150: Chemist;
HFD-150: Pharmacologist;
HFD-426: Mehul Mehta;
HFD-426: Nicholas Fleischer;
HFD-426: ChenM,
HFD-426: Chron;
HFD-426: Venkata Ramana K. Sista;
HFD-340: Viswanathan;
HFD-19 : FOIL.
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STATEMENT ON A NONPROPRIETARY NAME ADOPTED BY THE USAN COUNCIL:

USAN (HH-1)
PRONUNCIATION
THERAPEUTI& CLAIM
CHEMICAL NAMES

ANASTROZOLE
in 1s° ud 24l

aromatase inhibitor used in the
treatment of advanced breast cancer

1) a,0,0 &' -tetramethyl-5-(1H-1,2,4-triazol- 1 -ylmethyl)-1,3-benzenediacetonitrile

2) a,a,a' o' -tetramethyl-5-(1H-1,2,4-triazol-1 -ylmethy!)-m-benzenediacetonitrile

STRUCTURAL FORMULA

MOLECULAR FORMULA
MOLECULAR WEIGHT
TRADEMARK
MANUFACTURER

CODE DESIGNATIONS
CAS REGISTRY NUMBER
WHO NUMBER

SVF/gat

8588 S6. £2 9Ny 2ed vy

CHy

NC_ | CH,y
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o
] ~FCH,,
|
_CHyy-
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CITHWNS
293.4
Arimidex
Zeneca Limited
ICI D1033; ZD1033
120511-73-1
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REQUEST FOR TRADEMARK REVIEW

TO: Labeling and Nomenclature Committee
Attention: Ms. Yana Mille, Chair, (HFD-600) MPN II

FROM: Division of Qncology and Pulmonarxy Drug Producrs HFEDR-15¢
Attention: Sung K. Kim.Ph.D..Review Chemist.Phone: 534-5704

DATE : May 18. 1995

Subject: Request for Assignment of a Trademark for a Proposed Drug
Product

Proposed Trademark: ARIMIDEX NDA # 20-541

Established name, including dosage form:
E . ]E :mg Iab]EES (Immgdwa:g Ig easg! —_—

Cther trademarks by the same firm for companion products:
NOLVADEX Tablets

Indications for Use:
—  Treatment of advanced breast cancer in post menopausal women who

Initial comments from the submitter: {(concerns, observations, etc.)

NOTE: Meetings of the Committee are scheduled for the 4th
Tuesday of the month. Please submit this form at least
one week ahead of the meeting. Responses will be as
timely as possible.

ce) HFED - to DE S-3
o Malde. 5-/8



Consult #448 (HFD-150)

ARIMIDEX Anastrozole Tablets 1 mg

A review revealed no names which sound like or look like the
proposed name,

The Committee notes that anastrozole is not in the 1995 USP
Dictionary of USAN and International Drug Names, and urges
Division reviewers to assure the name is submitted to USAN for
selection. If the USAN is something other than anastrozole, the
Pivision reviewers may want to resubmit the proposed proprletary
name for reevaluation by the Committee in order to avoid any
potential USAN conflict.

Other than the comments expressed above, the Committee has no
reason to find the proposed name unacceptable.

CDER Labeling and Nomenclature Committee

Thrna Z'MZ W/E//c/ , Chair 7/7/‘/‘1

7
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DIVISION OF ONCOLOGY DRUG PRODUCTS
Review of Cliemistry, Manufacturing, and Controls

NDA #: 20-34] CHEMISTRY. REVIEW #:
SUBMISSION TYPE DOC. DATE
Original 28-MAR-95
Amendment (BC) 14-DEC-95
DRUG PRODUCT NAME:

Proprietary:

Nonproprietary/USAN:

Code Name/Number:

Chen. Type/Ther. Class:

STRENGTHS:
ROUTE OF ADMIN[STRATION:
DISPENSED:

4 REVIEW DATE: December 21. 1993

CDER DATE ASSIGNED DATE
29-MAK 95 07-APR-95
14-DEC-95 14-DEC-93

Zene:a Pharmaceuticals Limited
Macclesfield, Cheshire SK10 2NA
United Kingsom

Zeneca Pharmaceuticals (US Agent)
1800 Concorc. Pike- P.O.Box 15437
Wilmington, DE 19850-5437

Arimidex tablet
Anastrozolc
ZD1053

1§

Aromatase inhibitor for treatment of breast
cancer in post menodpausal women

Tablet

1 mg

Oral, D

_x  Rx OTC

WWMW

WEIGHT(M 'V ,):

CAS Name: 1.5
IUPAC Name: 2.2'-[3-(1H-1.2.4-*riazoi-
meths [propiononitrile®

M.F.: C,-ng.\;q
MW 2934
N MEN

INDs: IND

-Benzenediacetonitrile. a.a.a’.&'-tesramethyl-5-(1H-1.2.4-
1-vimethyl)-1,3-phetylene}-bis-(2-

iazol-1-yImethyl)

|i i
AC— TN e,
cN N

Anastrozole




NDA 20-541
Amendment (BC. 12/14/93)

page 2
REMARKS/COMMENTS:
CONCLUSIONS & RECOMMENDATIONS:
It is noted that the Biopharm. reviewer proposed a dissolution specification of Q© 5 at
minutes in the review notes of 9/28/935 and the proposed dissolution specification was accepted
by the applicant
This amendment provices for the applicant’s response to the chemistry deficiencies which were
raised in the chemistry review #3 and faxed on 12/12/95. The response is adequate. Approval of
NDA 20-541 is recommended from the standpoint of chemistry.
Sung K. Kim. Ph.D.
Review Chemist, HFD-130
cC

Orig. NDA 20-341
HFD-150/Division File
HFD-150/SKim
HFD-150-/LVaccari

HFD-150/RWood
R/D Init. by: MML [2-21-9&

filename: N20541 .ad3
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DIVISION OF ONCOLOGY DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #  20-541 CHEMISTRY, REVIEW #:
SUBMISSION TYPE DOC. DATE
Original 28-MAR-95
Amendment (BC) 03-NOV-95

DRUG PRODUCT NAME;
Proprietary:
Nonproprietary/USAN:
Code Name/Number:
Chem. Type/Ther. Class:

3 REVIEW DATE: December 11, 1995

CDER DATE. ASSIGNED DATE
29-MAR-95 07-APR-95
03-NOV-95 03-NOV-95

Zeneca Pharmaceuticals Limited
Macclesfield, Cheshire SK10 2NA
United Kingdom

Zeneca Pharmaceuticals (US Agent)
1800 Concord Pike- P.O.Box 15437
Wilmington, DE 19850-5437

Arimidex tablet
Anastrozole
ZD1033

1S

BPHABMACOL CATEGORY/INDICATION: Aromatase inhibitor for treatment of breast
cancer in post menopausal women

DOSAGE FORM: Tablet

STRENGTHS: I mg

ROUTE QF ADMINISTRATION: Oral. QD

L'SPENSED: X Rx OTC

CHIMICAL NAME, STRUCTURAL FORMULA, MOLETVL AR FORMULA(M.F.), MOLFCULAR

WEIGHTIM W, )

CAS Name:  1.5-Benzenediacetonitrile, a.c.o’ .o’ -tetramethyl-3-(1H-1,2.4-triazol- 1 -vimethyl)
WWPAC Name: 2.2'-{5-(1H-1.2.4-tnazol-1-vimethy1)-1.5-phenylene]-bis-(2-

methyipropiononitrile)

MF CI-.'H'nN(
MW, 2934

INDs: IND

=N
N
o

7
M- HI . CH.

H !

Wl TN CH,
. i
N CN

Anastrozole



NDA 20-541
Amendment (BC. 11/3/95)
page 2

CONCLUSJONS & RECOMMENDATIQNS:

Finai update for EER was submitted on 11/15/95 and found to be acceptable on 11/27/95.

Stability data was consulies' on 9/25/95 and the reviewer in the Biometrics Division concluded
that the statistic. support an expiry iife of 30 months in 20 count HDPE bottles and an expiry life
of 28 months in 100 count HDPE bottles (attached statistical review completed on 12/4/95). It is
noted that only 30 count package size will be marketed in the US. One hundred count package
size is for UK market (communication with CSO, Lvaccari on 12/11/95).

{t is noted that the CMC portions in labeiing have been revised according to the comments in the
chemistry review #2 ( (communication with CSO, Lvaccari on 12/11/95).

EA consult was submirted originally on 4/18/95 followed by the second consult of 11/8/95. The
EA was acceptable and the FONSI was issued on 12/8/95.

This amendment provides for the applicant’s response to the chemistry deficiencies faxed on
10/6/95. The response is adequate pending resolution of the comments in the draft leter. NDA
20-541 is approvable from the standpoint of chemistry pending resolution of the comments made

in this chemistry review =3

Sung K. Kim, Ph.D.
Review Chemist, HFD-130

cc:
Orig. NDA 2¢-341
HFD-150/Division File
HFD-130/SKim
HFD-150-/LVaccan
HFD-130/RWood
R/D Init by __ A Werd - 12-1195

filename: N20541.ad2




DIVISION OF ONCOLOGY DRUG PRODUCTS
Review of Chemistry, Manufacturing, and Controls

NDA #; 20-541 CHEMISTRY. REVIEW #
SUBMISSION TYPE DROC, DATE
Original 28-MAR-95

New Correspondence 09-AUG-95

NAME & ADDRESS OF APPLICANT:

DRUG PRODUCT NAME:
Proprietary:
Nonproprietary/USAN:

Code Name/Number:
Chem. Type/Ther. Class:

EHARMACOL. CATEGORY/INDICATION:

DOSAGE FORM:

STRENGTHS:

RQUTE OF AQMINISTRATION:
DISPENSED:

2 REVIEW DATE; November |, 1995

29-MAR-95 07-APR-95
15-AUG-95 22-AUG-95

Zenieca Pharmaceuticals Limited
Macciesficid, Cheshire SK10 2NA
United Kingdom

Zeneca Pharmaceuticals (US Agent)
1800 Concord Pike- P.O.Box 15437
Wilmington, DE 19850-5437

Arimidex tablet

Anastrozole (This name was adopted by the
USAN Council. the publication of 11/30/94, see
a copy attached)

ZD1033

s

Aromatase intubitor for treatment of breast
cancer in post menopausal women

Tablet

I mg

Cral, QD

X Rx ____orC

CHEMICAL NAME, STRUCTURAL FORMULA, MOLECULAR FORMUL A(M.F.), MOLECULAR

WEIGHT(M W.);

CAS Name:  i,3-Benzenediacetonitrile, o.a.a'\e'-tetramethyl-S-(1H-1.2 4-triazol- I -yimethy!}
IUPAC Name: 2,2-[5-(1H-1,2 4-triazol- 1-ylmethyl)-1,3-phenylene]-bis-{ 2-

methylpropiononitrile)

M.E.. C,.H N,
M.W.: 293.4

] = N
- N li
oONT
.l
Pl
Hhe f S CH
HC = ’\"/\{—CH.

| H

CN CN

Anasitorole



NDA 20-541
Lakeling (8/9/95)

page 2
SUPPORTING DOCUMENTS:
INDs: IND
REMARKS/COMMENTS:
CMC deficiencies were noted in the proposed package insert. The deficiencies indicated in the
draft letter shou!d be forwarded to the applicant.
Sung K. Kim, Ph.D.
Review Chemisi. HFD.150
cc

Orig. NDA 20-541
HFD-150/Division File
HFD-150/8S Kim
HFD-150-/L.Vaccarij

HFD-150/R. Wood —
R/D init. by:_ KMWegal_U—6-9s

file:.ame: N2054] .adl
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DIVISION OF ONCOLOGY DRUG PRODUCTS
Review of Chxinistry. Manuiacturing, and Controls

NDA 4; 20.-541 CHEMISTRY. REVIEW =; ! REVIEW DATE: September 29. 1995
SUBMISSION TYPE DOC, DATE CDER DATE ASSIGNED DATE
Original 28-MAR-95 29-MAR-95 07-APR-95

New Correspondence 02-TUN-95 07-JUN-95 07-JUN-95

New Correspondence 09-AUG-93 13-AUG-93 22.AUG-95

New Correspondence 21-AUG-93 235-AUG-95 25-AUG-95

New Correspondence 22-SEP-95 22-SEP-95 22 SEP-95
NAME & ADDRESS OF APPLICANT; Zeneca Pharmaceuticals Limited

Macclesfield, Cheshire SK10 2ZNA
United Kingdom

Zeneca Pharmaceuticals (US Agent)
1800 Concord Pike- P.O.Box {5437
Wilmington, ['E 19850-5437

DRUG PRODUCT NAME:
Proprietary: Arimidex tablet
Nonproprietary/USAN: Anastrozoie ( This name was adopted by the
USAN Courcil, tne publication of 11/30/94. see
a copy attached)
Code Name/Number: ZD1035
Chem. Type/Ther. Class: 1S
BHARMACOL. CATEGORY/INDICATION: Aromatase inhibitor for trea.ment of breasi
cancer in post menopausal women
DOSAGE FORM: Tablet
STRENGTHS: I mg
| UNISTRATION: Oral, QD
DISPENSED: —X_ Rx . 07C
CHEMICAL NAME STRUCTURAL FORMULA, MOLECULAR FORMULA(V.F) MOLECULAR
CAS Name: 1.3-Benzenediacetonitrile, a.c.a'.x'-tetramethyl-3- |H-1,2.4-tnazol-1-yIlmethy’)

IUPAC Name: Z.2-[5-(1H-1,2.4-1riazol-1-vimethv!)-1.3-phenvlent]-bis-(2-
methvipropiononiwnle)
MFE.: C;-HiyoNg

.
M.W.: 2954 /=N
N
h
H,C CHy
H\(: ' CH1
CN CN
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Page 2
SUPPORTING DOCUMENTS:
INDs: IND
DMFs:
DMF No. | Holder Name Subject Status Date Reference 1n {
W RCViCWCd [hls review
- SRR
Satistactory 3/27/93 Reviewed by
HFD-155
Satisfactonn | 8,254 Reviewed by
HFD-623
N/A
o w—
Facility {or Baltimore, N/A
MD
* |t is not clear whether informaution on the chiid-resistant closure system can be found in
one of the above referenced DMFs (see deficiency letter).
RELATED DOCUMENTS (if applicable): NA
CONSULTS:

Environmental assessmenr submitted on 4/18/93, Pending.

EER for Zeneca UK and USA sites initiated on 5/18/95. Withhold recommendation for USA site
on 8/8/95 (attached). Recently. the US and UK sites were acceptable on 8/25/95 (artached EER)
Trademark consuitation on 5/18/95. Acceptable on 7/6/95 (artached).

Stabilitv dara was consulted to the Biometnics Division on 9/25/95, Pending

Method validation will be initiated after satisfactory response to deficiencies regarding method
validation.

REMARKS/COMMENTS;

CONCLUSIONS & RECOMMENDATIONS:
CMC deficiencies were noted in this application. The deficiencies indicated in the draft letter
should be forwarded 1o the appiicant.
cer
Orig. NDA 20-541
HFD-150/Division File
HFD-150/S.Kim
HFD-150-/L.Vaceari 47& ﬁ e
HFD-150/P.Andrews
HFD-150/).Beutz Sung K. Kim, Ph.D_,
HFD-1350/R Sis1a Review Chemist, HFD-150
HFD-150/R.Wcod
R/D Init, by R 10~ 475

filename: N20541 org







ENVIRONMENTAL ASSESSMENT
AND
FINDING OF NO SIGNIFICANT IMPACT

FOR

Arimidex®
(anastrozole)
Oral Tablet (1 mg)

NDA 20-541

FOOD AND DRUG ADMINISTRATION

CENTER FOR DRUG EVALUATION AND RESEARCH

Division of Oncology Drug Products {HFD-150)



FINDING OF NO SIGNIFICANT IMPACT
Arimidex®
{anastrozole)
Oral Tablet (I mg)

The National Environmental Policy Act of 1969 (NEPA) requires all Federal agencies to assess
the environrnental impact of their actions. FDA is required under NEPA to consider the
environmental impact of approving certain drug product applications as an integral part of its
regulatory process.

The Food and Drug Administration, Center for Drug Evaluation and Research has carefully
considered the potential environmental impact of this action and has concluded that this action
will not have a significant effect en the quality of the human environment and that an
environmental impact statement therefore will not be prepared.

In support of their new drug application for Arimidex®, Zeneca Pharmaceuticals has conducted a
number of environmental studies and prepared an environmenta) assessment in accordance with
21 CFR 25.31a(a) (attachect) which evaluates the potential environmental impacts of the
manufacture, use and disposal of the product.

Anastrozole is a chemically synthesized drug which is administered as a 1 mg oral tablet in the
treatment of advanced breast cancer. The drug substance is manufactured by Zeneca Limited,
Macclesfield, Cheshire, Engiand The drug product will be formulated and final packing will take
place at the Zeneca facility at Newark, Defaware. The finished drug product will be used in
hospitals and private homes throughout the United States.

Drug substance that is introduced into the patient is substantially metabolized in vivo, and wiil be
distributed into wastewater treatment systems throughout the United States. Chemical and
physical test results indicate that anastrozole will most likely be restricted to the aquatic
environment and may absorb to soil under acidic conditions. The principle method of depletion of
anastrozole in the environment is by hydrolysis although a slow process. The effect of
anastrozole to severa! environmental organisms was characterized. The Lowes: Observed Effect
Concentration (LOEC) 10 Dephma magna was 5.6 mg/l. The maximum expected environmental
concentration is several orders of magnitude lower than this toxicity value and therefore no
adverse environmental impacts are expected

Disposal of the drug may result from out of specification lots, discarding of unused or expired
produci, and user disposal of empty or partly used product and packaging Rejected or returned

2




drug product will be disposed of at licensed high temperature incinerators. At U.S. hospitals and
clinics, empty or partially empty packages will be disposed according to hospital/clinic
regulations. From home use, empty or partially empty containers will typically be disposed of by
a community's solid waste management system which may include landfills, incineration and
recycling, while minimal quantities of unused drug may be disposed of in the sewer system.

The Center for Drug Evaluation and Research has concluded that the product can be
manufactured, used and disposed of without any expected adverse environmental effects.
Precautions taken at the sites of manufacture of the bulk product and its final formulation are
expected to minimize occupational exposures and environmental release. Adverse effects are not
anticipated upon endangered or threatened species or upon property listed in or eligible for ksting
in the National Register of Historic Places.

e /
12(03/95 3 AN el
DATE Approved
Phillip G. Vincent, Ph.D
Environmental Scientist
Center for Drug Evaluation and Research

%{%&r Sy 4 S

Concurrad

Nancy Sager

Environmental Scientist

Center for Drug Evaluation and Researci

Attachments: Ervironmental Assessment
Material Safety Data Sheet (drug substance)

HFD-150/CSO copy tc NDA 20-541
HFD-357/FONSI File
HFD-357/Docket File
HFD-019/FOI COPY
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SECTION 1.

NATE:

ARIMIDEX ENVIRONMENTAL ASSESSMENT

February 1995



SECTION 2.

APPLICANT:

ZENECA Limited,
Macclesfield, Cheshire, England

ZENECA Pharmaceuticals Group a business unit of ZENECA Inc is the
authorised US agent for ZENECA Limited for the subject NDA



SECTION 3.

ADDRESSES:

Administrative Headquarters.

ZENECA limited
Alderley Park
Macclesfield Cheshire
SK10¢ 4TF England

Site for Manufacture of Active Matenal

ZENECA Limited
Macclesfield Cheshire
SK10 4TF Enpgiand

Site for Formulation of Drug Product & US Distribution Centre
ZENECA Phammaceuticals Group

587 Old Baltimore Pike
Newark, Delaware 19711



SECTION 4.

DESCRIPTION OF THE PROPOSED ACTION

4.1

4.2

Describe the requested' actiou
LENECA Limited is filing a new drug application for approval to manufacture and formulate

Arnimidex. The active agent of Arimidex, which is also known ZD 1033, is an aromatase
inhibitor.

Describe the need for the proposed action

Anmidex is a drug for the treatment of advanced post-menopausal breast cancer.

Locations where the products are to be :-
(1) Produced
The active matenial will be produced at the ZENECA manufacturing site at Macclesfield.
The address of the facility is:-

ZENECA Limited

Charter Way, Hurdcfield Industrial Estate
Macclesfield, Cheshire, SK10 4TF. England

{?} Formulation and Final Packing
The active drug substance will be formulated and final packing will take place at the
ZENECA facility at Newark, Delaware in the USA.
The address of the Newark facility 1s:-
ZENECA Pharmaceuticals Group
587 Qld Baltimore Pike

Newark, Delaware 19711

The latter facility wiil be the distribution paint for the USA.




(4) Used

Atimidex is indicated for the treatment of advanced postinenopausal breast cancer. The
product will be used in hospitals and in home care therapy.

(5) Disposed

The product is used in hospitals and boines for treating patients with advanced post-
menopausal breast cancer. [t is administered in tablet form. The packaging would be
disposed of by the normal methods used for disposing of the packaging of medicinal products.
Any rejected, retumned or time cxpired product will be disposed of by high temperature
incineration in facilities approved by thic relevant local authonties in that country. Details of
the contractors currently used by Zeneca at Newark and Macclesfield are included in Section
6.



44.1

Types of location in which the manufacturing sites detailed in 4.3 (1) sbove are located.
Manufacture of Active Material

The ZENECA Pharmaceuticals site at Macclesfield is located in an area designated as an
industrial zone. It is adjacent to other industrial properties and is bounded on one side by a
residential area and on the other by farmland.

The site stands to the west of a range of hills on the edge of open country. The prevailing
wind direction is from the south west.

The site itself is 82 acres of land which slopes from east to west. The site is located near the
eastern edge of the Cheshire Basin. The Cheshire Basin contains Trassic sediments
(approximately 225-190 million years old) which were deposited by very large north flowidg
braided rivers systems which flewed within fault coatrolled basins such as the Cheshire
Graben during the Triassic Period. The Cheshire Basin was a subsiding structure which
allowed the accumulation of several 1,000 metres of Triassic sediments. The gradual erosion
and burial of the upland 'sediment source’ areas during Triassic times led 10 a progressive
change in the type of sedimentasion. Early piedmont delta deposits gave way to Water-lain
sands and eventually to marls deposited in standing vate:. Thus, in general, deposits of
progressively finer grain were laid down as the Triassic period continued.

Approximately 1 km to the east of the ZENECA site is lozated the north-south trending Red
Rock Fault, which represented the former edge of the Triassic depositional basin. To the eas!
of this fault lie the high grouncs of the Peak District which comprise Carbouiferous strata,
notably the Millstone Grit Series in the vicinity of Macclesfeld.

The Cheshire Basin Triassic Sandstone lithologic sequence compnise the Bunter ana Keuper
Formations. The Bunter Formation attains a thickness of pearly 1,000m and charactenistically
comprises soft red and mottled sandstone. The three sub-divisions of the Bunter are:

- Upper Mottled Sandstone;
- Bunter Pebble Beds;
- Lower Mottled Sandstone.

All are heavilv stained with ferric oxide givir:g them their brick red coloration. The Bunter
pebble Beas which are characteristically more indurated and coarser grained than the Mottlea
Sandstones are particularly thick in the Cheshire Basin,

The Keuper Formation overlies the Bunter and 1n most areas the basal Keuper is sharply
differentiated from the underlying formaton, being a hard, coarse grained sandstone. The
Keuper Formaiion 1s over !,250m thick 1n the Cheshire Basin and is made up of a three-foid
division:

Keuper Marl:
Waterstone,
Keuper Sandstone (bottom)



All three groups merge int. one another becoming progressively finer in grain until the clay
of the Keuper Marl, with its evaporitic beds, oversp.cad the other Triassic rocks. In the
Alderley Edge area, the Keuper Sandstone basal beds are noted as being coarse grained and
conglomeratic. The Waterstones are an alternating series of thin bedded marly brown
sandstones and soft sandy marls and varieguted shales. They represent a transitional
depositional phase between the underlying Keuper Sandstone and the overlying Keuper Marl.
In the Cheshire Basin the Keuper Marl attains its fullest development in Britain. The Keuper
Marl comprises a relatively homogeneous sequence siliy red clay (Marl) with thin
intercalations of dolomitic substance.

In the vicinity of the ZENECA Macclestield site the Triassic Sandstone lithologies comprise
Upper Mottled Sandstone and Bunter Pebble Beds of the Bunter Formation, and no
iumpermeable Keuper lithologies are present.

Overlying the Tnassic Sandstone Formations are a sedimentary succession of Pleistocene ahd
recent deposits, which are 50-60m in thickness in the vicinity of the ZENECA Macclesfield
facility. These drift deposits are generally differentiated as boulder clay or sands and gravels.
This is somewhat misleading as they are characteristically intricat.ly intercalated with both
vertical and lateral gradation and discontinuity.

The site has been developed over the last 20 - ears to provide a comprehensive facility for the
deveiopment, manufacture, formulation and distribution of pharmaceuticals together with
associated laboratories and administration areas. The buildings are of modem design and
construction.

4.4.2 Formulation, Final packing and Distributiou

Geographically the ZENECA Pharmaceuticals Group facility is on the Delaware Peninsula
where the weather is moderated by both the Chesapeake Bay to the west and the Delaware
River and Bay and Atlantic Ocear io the east.  The area of the plant site is a plain just south
of hills which extend from northern Delavvare into Pennsylvan:a,

The environment of the site itsetf is 87 acres of relatively flat second gruwth woodlands. The
soils are a thin layer of organic soils over heavy clay and occasional sand or glacial till. The
sedimentary rock beneath the soils is deeply buried at the plant site and nearby area.
Development of the site is about 405,000 square feet of buildings which supports the
pharmaceuticals business, substantial grass tawn areas and decorative plantings, paved
walkways, paved and unpaved access roads, and paved parking lots. The buildings are of
modem construction, designs and matenals and have been built specifically for
pharmaceuticals production since 197!, Site drainage improvements have been made by
installing a pond to slow rain. ater run-off from buildings and rnaved areas

The environment adjacent 1o the site 1s to the ncrth, US interstate 95, to the wesi a casement
for an interchange 1o US interstate 95, 10 the south, Old Baltimore Pike and a residentiul area.
and to the east, Salem Thurch Road and a residentia! area

The putable water is supphed by Wilmington Suburban Company and the wastewater from the
site is treated in the New Castle County Municipal Sewer System at the Wilmington
Treatment Facility.



iCTION 5.

IDENTIFICATION OF CHEMICALS SUBSTANCES THAT ARE SUF JECT OF THE PRUP(OSED

ACTION

S.1 Drug Substance

The active drug substance is also known as ZD 1033
5.1.1 Complete Nomenclature

2,2' -[5-(1H-1,2,4-wriazol-] -ylmethyl)-1 ,3-phenylene]di(2-mcthylpropiononiuile)
5.1.2 CAS Registration Number

CAS 120511-73-1

5.1.3 Molecular Structure

5.1.4 Molecular Weight
293
5.1.5 Physical Description

Arimidex is a white crystalline powder.

10
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5.2

53

5.4

Additives

T4e drug substance does not contain additives.

Impurities

A list of impurities is contained in Section 15.4

These impurities are controlled to a level less than 0.5%: in total.

These materials are of similar chemical structure to ZD1033 so that the assessment of the
properties of ZD1033 will provide an adequate asse¢ssment of any potential effect on the
environment.

Materials used in Synthesis

A list of materials used in the synthesis is included in Section 14

11
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SECTION 6.

INTRODUCTION OF SUBSTANCES INTO THE ENVIRONMENT

6.1

From Production of Drug Substance at Macclesfield

Al! production of active pharmaceuticals or the Macclesficld Site is authorised by Her
Majesty's Inspectorate of Pollution (HMIP} under the terms and conditions of the
Environmental Protection Act and Integrated Pollution Control (IPC). This reguires that the
site, as well as mesting all current operating consents and conditions, to employ the Rest
Available Tecimniques Not Entailing Excessive Costs (RATNEEC) to minimise all discharges
to the environment. It is also required to utilise the Best Practical Environmental Option
(BPEO) in minimising and disposing of wastes.

The Authorisation is numbered AK 4079 and the site's performance is continuously monitored
by HMIP. Permisston for the site to be allowed to continue to uperate is dependant on
continuing compliance with all the terms of the Authonsation.

A copy of the Authorisation is included in Section 14
A list of the substances used in the manufacture of ZD1C33 is included in Section 15.

Wastes from tne manufacture of ZD1033 are treated by common systerns on the site.
Individual streams are combined into a number of component streams for disposal as follows:

Agurous Wastes for discharge

Nen aqueous solvent wastes for recovery
Solvent wastes for incineration

Solid wastes for incineration

Process wastes are complex mixtures which have not been fully characterised. The
composition of these streams will vary depending upon the current pattern of production on
the site.

6.1.1 Agqueous Arnsings from Manufacture of ZD 1033

Aqueous Layers from the production of drug substance are combined in the sites effluent
collection/treatment system. The total effluent from the site is settled 1o remove solids and
the pH adjusted to berween 6.0 - 9.5 before being discharged to a sewage treatment facility
ownad and operat: by the North West Water PLC.

All discharges to this facility are made under an agreement between ZENECA and the North
West Water Authonty, who were the predecessors 10 North Wes: Water PLC, dated 24th
September 1¥75. The Agreement 1s not numbered but the site's performance is continuously
monitored by North West Water FLC. Permu: .1on for the site to be allowed to continue to
discharge aqucous effluent 1> dependant on continuing compliance with all the terms of the
agreement. A copy of the agreement 15 included in Section 14

12

12




6.1.2

1.4

6.1.5

Major Requirements of the Agreement -

Fiow 1.2 million gallons/day up to a maximum of 7 million gallons /week.
coD 88,200 1bs / week

Total Solids 500me/litre

pH 6.0-95

Nen-aqueous Liquid Wastes

Non-aqueous liquid wastes are segregated where possible into separate components. These
components are transported to specialised operators for recovery for non-pharmaceutical use.
Where segregation and recovery is not feasible the streams are collected together in a
common site system for bigh temperature incineration in a licensed facility off-site.

In this facility a destruction efficiency of >99.99% is assumed for all organic species. The-
flue gasses are treated to remove pollutants prior to discharge to atmosphere. The treatment
consists of rapid quenching of the stream to minimise secondary reactions followed by wet
scrubbing and particulate removal. The facility meets all relevant operating and discharge
permits.

The facility currently used by Zeaece is
Cleanaway Ltd
Bridges Road
Ellesmere Pont
Cheshite
L65 4EQ

Cleanaway Ltd is authorised by Her Majesty's Inspectorate of Pollution. The authorisation
number 15 AG §233.

All contractors are regularly audited by ZENECA.
Air cmissions

All air emissions from the manufacturing facilities are ir compliance with local and national
legislation.

Control of Air Emissions
Emisstons from ZD 1033 production are discharged in such a manner as to comply with local
legislation. Where appropnate emissions are discharged through scrubbers or are controlled

by installing cooled condensers on reactors.

Monitonng to ensure compliance 1s carried out where specified in the site's Authornisation for
operation or where deemed appropnate by the site's management.

y—
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6.1.6

6.1.7

Treatment of Solid Waste Arisings from Production of ZD 1033 -

All solid wastes are collected as part of a site-wide system and stored temporally, in
appropriate containers, in a specially designated area. The storage and treatment of the wastes
are controlled by a licence from the local Waste Disposal Authority. The licence is numbered
60909 and has been repewed in 1992. The site is regularly inspected for compliance by the
Waste Disposal Authority and permission for continuing operation is dependant on full
compliance with the terms of the licence. A copy of the licence is included in Section 14.

All organic wastes are transported, by licensed carriers, to an off-site facilitv for high
temperature incineration.

In this facility a destruction efficiency of >39.99% is assumed for all organic species. The
flue gasses are treated to remove pollutants prior to discharge to atmosphere. The treatment
consists of rapid quenching of the stream to minimise secondary reactions followed by wef
scrubbing and particuiate removai. The facility meets all relevant operating and discharge
permits.

The facility currently used by Zeneca is

Cleanaway Ltd
Bridges Road
Ellesmere Port
Cheshire

L65 4EQ

Cleanaway Ltd is anthorised by Her Majesty's Inspectorate of Pollution. The authonsation
number is AG 8233.

All contractors are regularly audited by ZENECA.

Emissions due to the manufacture of ZD 1033

It 1s estimated that less than 0.5 Kg/year of ZD 1033 will be emitted to waste water systems
as a result of produciion of the active material. Emissions of other materials will be
controlled so as to ensure that discharges remain within existing permitted levels and Lave no
effect on the either the treatment processes or the wider environment.

Effect of Approval on Compliance with Current Limits at the Production Site

The production of ZD 1033 will be controlled so as to ensure the site continues to meet all
tiie relevant Agreements, Authonsations znd Permits There will be a minimal increase in the
amount of materials discharged from the site which will be contrelled using existing systems.
The nature and amounts of these matenals 15 such that they will ve acrommodated within the
terms of the existing permits and authonsations The relevant authorities have been informed
of the proposals to manufacture ZD 1033 and have raised no objection. The preduction of
Arimidex will have no impact on comphance with current environmental legislation and
permits,

14
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6.2

Formulation of Dmg Product - Newark, Delaware -

The site is fully permitted in accordance with Local and Federal Regulations. All emissions
from the processing facilities are treated in accordance with Jocal legislation and are within
permitted lavels.

Manufacture of Arimidex will b~ carried out in existing areas used for the manufacture of
pharmaceuticais It will not involve ary new construction or major building modifications.

6.2.1 Aqueous waste

6.2.2

6.2.3

Entry of the product or raw materia! inte the wastewater is only incidental to the cleaning of
the production equipment and room surfaces. All aqueous wastes from the formulation of
Arimidex are transferred to the sites effiuent system. The total effluent from the site is
discharged to the New Castle County Municiple Sewer System and treated at the Wilmington
Delaware Plant. All discharges to the treatment plant are made under an agreement between
Zeneca and the local Waste Authority.

It is estimated that less than 0.1kg/year of Arimidex is discharged to the sewage system.
Air Emissions

All discharges from the plant are filtered through hieh efficiency fiiters in accordance with
local legislaton and monitored as appropniate. The emission conirols employed during the
manufacturing process wili result in insignificant particulate matter emissions.

Solid Wastes

All solid wastes are collected as part of a site wide system and stored temporarily,in
appropriate containers, in a specially designated area.

All wastes that have come in contact with or potentially have come in contact wath the active
ingredient are transported by licensed contractors to an approved incineration facility. This
facility operates under a licence from the local authority and meets all relevant operating and
discharge coasents.

The Contractor Currently used by Zeneca is
Lancaster County Solid Waste
Management Authority Resource

Recovery Facihty

Route 441 South

Bamnbnidge PA 17502

All contracters are audited by Zeneca.

15
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6.2.4 Pemmits

Waste Water Permit

Departmental of Public Works of New Castle County Number #WDP-76-025.

Hazardous waste generator permit

United States Environmental Protection Agency.

Air permits

Number DED0547431909

Departmental of Natural Resources and Environmental Resources of the State of Delaware and are as

follows:

Permit #

80-0863
%0-0864
80-0872
81-0049
81-1017
82-0961
82-0962
£2-0963
82-0964
82-0965
82-0966
88-0010
89-0110
86-0123
89-0155
90-0015
91-0596

Name

Steam Boiler #1

Steam Boiler #2

Sorbitrate Dust Collector
Pilot Plant Granulator
Sorbitrate Grapulator
Nolvadex Dust Collector
Nolvadex Granulator
Molvadex Vacuum System
Tenormin Vacuum System
Tenormin Grapulator
Tenormin Dust Collecter
Steam Boiler #3

Pilot Plant Dying Oven Exhaust
Pilot Piant Coating Pan Exhanst
Liquid Manvfacturing Dust Collector

Packaging Dust Collector
Pilot Plant Dust Collector

6.2.5 Effect of Approval on Conipliance with Current Limits at the Production Site

The formulation of the Arimidex drug product wiil be controlled so as to ensure the site
continues to meet all the relevant Agreements, Authorisations and Permits. There will be a
minimal increase in the amount of matenals discharged from the site which will be controiled
using existing systems. The nature and amounts of these materials is such that they will be
accommeodated within the terms of the existing permits and authorisations. The production of
Anmidex will have no impact on complianice with current environmental legisiation and

permits.
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6.3

The Statement of Compliance

See attached.

17
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ZENECA ZENECA Pharmaceuticals
Alderiey House

Alderiey Park
Macclesheld
Cheshire SK10 4TF
England

Telephone 0625 582828
Telex B69095/B69388 ZENPHA G

TO WHOM [T MAY CONCERN Fax- Man 0625 28502 2/582572
Fax- Deparntment 0625

Direct Fax 0625 585618

ENVIRONMENTAL IMPACT STATEMENT

¥

This is to certify that we ZENECA Limited of Macclesfield, Cheshire, England, being
the manufacturer of *Arimidex’ in the United Kingdom comply or will comply with all
applicabie United Kingdom regulations and bye-laws governing the emissions resulting
from the manufacturing process for 'Arimidex”.

Yours faithfully
For and on behalf of
ZENECA Limited

e
Approved oo be

L Biggins "“h*v%'
Authorised Signatory /
Zeneca Pharmacezuticals

ref: JRM233/mh

2encca PRgmaTange s rine
JR s pprt 0f Teneca L mand
- Segaieed - Engians Mo 2710826
Secntered O'ice
15 S:anrooe Gaie
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SECTION 7.

.ATE OF EMITTED SUBSTANCES IN THE ENVIRONMENT
7.1 Metabolites

Arimidex 1is substantially metabolised in vivo. The pattern of metabolites has been determined as
part of the clinical development programme using radio labelied matenials. ln studies using doses of
either ["*C]-tyriaole ZD1033 or [“C)-cyano ZD1033, the majority of radioactivity was excreted in

the urine. Faeca, elimination was minor.

The materials would be expected to be more polar than ZD1033 and on the basis of their structures
to have similar properties.

It is there fore appropriste to consider that the emission patterns and properties of Arimidex alone will
provide an adequate basis for assessment o* any potential risks to the environment. The test data
therefore refers to the drug active agent.

2 Summary of Results of Physical Testing
7.2.1 Water Solubility

Mean solubility of Arimidex in water at 25°C is 0.53 mg/ml

A graph plotted of concentration (tmg/ml) against ume (days) shows tliz: =quilib-*'um was
reached after 7 days.

7.2.2 Hydrolysis
After 5 days at 50°C, less than 10% hydrolysis occurred at pH 5, 7 and 9. ZD1033 is,
therefore, considered not to be hydrolysed and stable with a half-life equal to or greater than
one year at 25°C.

7.2.3 Dissociation Factor
The mean dissociation factor is 1.4

7.2.4 n-Octancl/Water Parttion Coeflicient (log P)

The log P value of Anmidex 1s 1.59 at Anmidex concentrations of .2 mg/l and 0.02 mg/l in
Octanol.

7.2.5 Vapour Pressure

ZD1033 melts at 83 - 86°C. The structure of the matenal 1s such that it would not be
expected to sublime. Therefore Zeneca believes that the vapour pressuie will be very low and
not relevant to the environmental assessmen!

7.1.6 UV Spectrum
See Section 15.11
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7.3

7.3.1

7.3.2

7.33

7.3.4

SUMMARY OF BIOLOGICAL TESTING
Biodegradability
Biological Oxygen Demand (28 days)
Carbon Loss
Test Substance Loss
Anserobic Biodegradability
Aunazrobic Biodegradation
Test Substance Loss
(in presence of sludge)
Chronic Toxicity to Daphniz Magna

LC 50 after 21 days =>]8

No observed effect concentration (NOEC) for reproduction and length = 3.2 mg/l

Lowest observed effect concentration (LOEC) for reproduction and length = 5.6 mg/l

Toxicity to Blue Green Algae Microcystis aeruginosa

a) Based on largest specific growth rates during the study:

<5%
0%

3%

No observed effect (P=0.05) concentration (NOEC) = 3.0 mg/1

Lowest observed concentration (P=0.05) = 6.0 mg/]

b) Based on maximum: ~snding cell densities achieved:

No observed effect ( .. ) coacentration (NOEC) = 1.5 mg/1

Lowest observed concentration (P=0.05) = 3.0 mg/l
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7.3.6

137

7.3.8

Toxicity to Green Algae Selnastrum cgpricornuyum

a) Based on largest specific yrowth rates during the study:
No observed effect (P=0.05) concentration (NOEC) = 27 mg/I
Lowest significant effect (P=0.05) concentration. = 81 mg/]

b} Based on maximum standing cell densities achieved:

No observed effect (P=0.05) concentration (NOEC) = 27 mg/i
Lowest significant effect (P=0.05) concentration = 81 mg/]
Soi) Sorbtion aud Deserbtion

Results based upon mean measured concentrations as mg.

SOIL pH
Nebo 5
East 58
Jubilee

Kenny 77
Hill

Acute Toxicity to Bluegill Sunfish
96 hour no observed effect concentration (NOEC)
Acute Toxicity to Rainbow Trout

26 hour no observed effect concentranon (NOEC)

20

Armidex per litre
Koc
>1100

>180

>63

10mg/]

32 mg/l
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"SECTION 8.

ENVIRONMENTAL EFFECTS OF RELFASED SUBSTANCES

8.1 Maximum Expected Environmental Concentration (MEEC) of Drug Substance
8.1.1 Assumptions in Calculation of MEEC

Fraction of US Population using Waste Water
Treatment Plants F(,,,..0) 0.74

Annual US Sewage Flow (SF ,..)  3.7%10" Liyr
Annua! Yield of Dr Sludge from WWTP (DS _,.,)
5.9*10%k/yr

Dilution Rate of Application of Siudge to
Agricultural Land (DR _,..,) 0.02%

Estimated Annual Volume of Drug Subsiance
(MV ) 50 kg

Fraction of Drug Substance not excreted. 0
Kp Arinidex 39 (Mean value ex Section 15)

The MEEC of Arimidex into the environment from use of the drug product is
calculated as follows, assuming 100% e.cretion of the drug and its metabolites.

8.2  Calculation of MEFC for Drug Substance

Quantity enutted into WWTPs = MV ()" Floowerea)

n
"

50%0.74

37 kglyr

Based on the distnbution between sludge and water

Kp = Concentration in sludge (C,}
Concentration in water (C,)
39 = C.
C
C. = 39 * C, (equation 1)
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Since the total quantity emitted is distributed between the sludge and the effluent the material
balance between the compartments is

C, * SF ppuut + C; * DS .0 = 37 kg (equation 2)
Substitution for C, (equation 1) into equation 2 gives

(C, * 3.7°10") + (C, * 39 * 5.9*10°) = 37
C, * 3.712°10" = 37

C, = 1.0*10" kg/kg or 1.0*10° mg/kg

C,=139*C,
C, =39 * 1.0*10°

C, = 3.9*10% mg/kg

Since the maximum dilution rate resulting from land application of sludge is 0.025 the
maximum expected concentration of drug substance assuming 100% land application of all
sludge is:

M:EEC (mrresmal): DR\nmul * C!

=0.025 * 3.9*10°
= 9.75*10" mg/kg

N[EEC (aquluc) = Cl

= 1.0*10* mg/l

22
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8.4

8.5

8.5.1

Effect of Drug Substance on the Environment -

The material is strongly absorbed to acidic soils but less stongly absorbed to soils at a higher
pH. Some material will therefore enter the aquatic environment. However as the MEEC for
aguatic systems is 1.0*10° mg/l the drug substance is not expected to have any adverse
effect on aquatic species.

The material is not expected to have a tendency v Lioaccumulate and although biodegradation
of ZD1033 was not demonstrated under test conditions it cannot be excluded under
environmental conditions.

Photolysis is not considered to provide a significant mechanism for depletion as only
negligible amounts of ZD1033 will be exposed to low waveleogth sunlight.

The principle method of depletion in the environment is to be by hydrolysis. The total -
amount of material expected to be introduced into the United States of America is below
50kg/year at peak production. Therefore although the hydrolysis rate is low, it is anticipated
that since there is a substantial margin between the predicted MEEC and the lowest "no
effect” levels of the drug substance on aquatic organisms, that this will provide an adequate
margin of safety to the environment. J

Although biodegredation of Arimidex was not demonstrated in simple test systems, 1t cannot
be ruled out under enviroumental conditions.

Effect of Other Releases on the Environment

All emissions released during the production of Arimidex are made in accordance with the
levels set in tocal permits. Compiiance with these levels ensures that any effect on the
environment is minimised.

Effect of Releases on the Workforce

Standards of Coptrol

All emissions of materials into the workplace are controlied with limits set by the relevant
authorities. Where no official limits exist Zeneca establishes internal contro! values.

Workplace exposures are kept below these levels.
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SECTION 9 -

.SE OF RESOURCES AND ENERGY

9.1

9.2

Energy

The iacremental increase of the use in energy as a resuit of he manufacture of Arimidex is
estimated to be less than 2% of the current energy used by the manufacturing facilities.
Therefore this increase is not deemed to be significant.

Effect on Threatened Species and Property of Historic Interest

Each of the manufacturing sites have conducted surveys to identify any threatened or
endangered species on or adjacent to their property. None have been identified.

There are no properties of historic interest in the immediate area of the sites.

Given the controls on the manufacturing process and disposal of waste materials there will be
no effect on threatened species or property of historic interest. :
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SECTION 10 -

OTIGATION MEASURES

10.1

10.2

10.2.1

10.2.2

0.2.3

10.3

The measures for controlling emissions from the manufacturing processes are described in
Section 6.

ZENECA Pharmaceuticals has a policy of minimising the environmental effects of the
manufacture of its prodrcts by assessing the environmental impact of new and proposed
processes at an early stage in their development. The impact of each process step is
evaluated and efforts are made to minimise both waste and energy use. Each new process is
subject to a series of hazard studies which evaluate the potential risks to both pecple and the
environment and put in place suitable controls to ensure the risks are minimised.

Emergency and Spillage Procedures -
There is an emergency plan covering al! aspects of the sites' activities. Plans are in place to

contain and remove any spillages or cther loss of containment. The manufacture of Anmidex
will be covered by these arrangements.

Control of Workplace Exposure

Control Procedures

Primary control is by containment within the manufacturing plants. This is supplemented,
where appropriate, by local exhaust veatilation. Where necessary personal protective
equ'ament is used to prevent workplace exposure.

Monitoring

Monitoring programmes are in place to ensure that the controls remain effective. These
programmes include monitoring both the performance of equipment and sampling the
atmosphere in the workpiace.

Information and Training

Safety Data Sheets are available for all materials used in the manufactuse of Anmidex.

All operators are fully trained to understand the hazards of the materials and the procedures 1o
place to prevent emissions te the environment.

Waste Minimisation
ZENECA Pharmaceuticals has a policy of minimising waste and developing routes of

manufacture which have the minimum impact to the environment.  The Company's
management have programmes in place to ensure these policies are progressed

L]
"N
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SECTION 11 -

ALTERNATIVES TO PROPOSED ACTION

There are no alternatives to the proposed action. Failure to approve the proposed action will
result in denying patients with advanced breast cancer the potential benefits of a novel
therapy.

No adverse environmental effects resulting from use of the product have been identified. The
actious taken in controlling emissions and disposing of waste materials arising from
manufacture will ensure that there are no adverse effects on the environment arising from
these activities.
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SECTION 12.
PREPARERS
This assessment was prepared by Martin Rackbam, Occupational Hygiene and Environmental

Affairs Manager for ZENECA PHARMACEUTICALS. He has a Bachelors Degree in
Chemistry and Physiology and a Masters Degree in Occupational Hygiene.
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SECTION 13. -

.ERTIFICATION

The undersigned official certifies that the information presented is true, accurate and complete
to the best of the knowledge of the firm or agency responsible for the preparation of the
environmental assessment.

Martin Rackham MSc BSc MloH

Occupational Hygiene and Environmental Affairs Manager
International Safety, Health and Environment Department
ZENECA Pharmaceuticals

[ o9
co
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SECTION 14.

REFERENCES

14.1

14.2

14.1

4.2

Methodology for Physical Testing

Test Protocols US Food and Drug Administration Technical Assistance Handbook.
Methodology for Biological Testing

Estimate of Maximum Yearly Market Volume

The maximum amount of Arimidex expected to be introduced into the United States of
Ameica is expected to be in the order of 50 Kg/year

Methodology for Biological Testing
Aerobic Biodegradability (BOD,,)

Test Protocol Organisation for Economic Co-operation and Development Guideline
301C (UK Version)

Anaerobic Degradation

Test Protocol ISO Committee Draft CD11734

Chronic Toxicity to Daphnia magna
Test Protocol US Food and Drug Administration Technical Assisiance Document 4.09

Algal Tests

Test Protocol US Food and Drug Administration Technical Assistance Docum-nt 4.01

Fish Tests

Test Protocols US Food and Drug Administration Technical Assistance Document 411
29
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SECTION 15
APPENDICES
References to specific tests and test protocols are included with the test results in 15.2 & 15.3.
15.1 Summary Data tables for ZD 1033
Water Solubility {25C) 0.53 mg/m]
log p Octanol/Water 1.59
Vapour pressure Not relevant

Hydrolysis Rate Constant  Hydrolytically stable under conditicas of test with a haif life
greater than one year at 25°C }

BOD (28 day) 0%
Anaerobic Degradation 0%
NOEC Daphnea 3.2 mg/
NOEC Blue Grzen Algae

(growth rate) 3.0 mgA
(cell densities) 1.5mg/l
NOEC Green Algae

(growth rate) 27mg/l
{cell densities) 27 mg/l
Soil sorption

Koc

pH 5 >1100
pH 5.8 >180
pH 7.7 >63
NOEC Bluegill Sunfish

(96 hour) 10mg/l
NOEC Rainbow Trout

{96 hour) 32 mgN
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3.2 Estimate of Maximum Yearly Market Volume
confidential
15.3 Materials used in the Synthesis of ZD1033

confidential
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15.4 IMPURITIES

confidential
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155 MATERIAL SAFETY DATA SHEET FOR ZD 1033
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ZEN ECA Pharmaceuticais

SAFETY DATA SHEET

1. TDENTIFICATION Of THE SUBSTANCE/PREPARATION

Rawe: ZENECA ZD1033 PURE

Alternacive Names
hrimidex
ZD1033

2. COHMPOSITION/INFORHATION ON INGREDIENTS

CAS No. : 120511-73-1

EEC No. : Nope agsigned

Use : aromatase inhibitor

HAZARDOUS INGREDIENT(S) CAS No. Sysbol R Phrases
ZD1633

3. BAZARDS IDENTIFICATION

May cause reproductive effects in males and females.

Health Hazard Category : A

4. TFIRST-AID MEASURES

Inhalation : kemove patient from exposure, keep warm ano at rest.
Obtain medical attention.

Skin Contact : Remove contsminated clothing. Wash skin with water. If
symptoss (irritation or blistering) occur obtain medical
attentjion.

Eye Contact : lrrigate with eyewash solution or clean water, holding
the eyelids apart, tor at least 10 minutes: Obtain
medica] attention.

Ingestion : Wash cut mouth with water. Obtain immediate medical
attentjon.

Yorther Nedical Treatpent
Symptomastic treatment and supportive therapy as ipdicated.

(Revision: 03 - UROO) (Date: 0394)
ZENECA LIMITED PHB65/2 (0394 REV03) (Page: 1-continued)
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Name: ZENECA ZD1033 PURE

5. FIRE-FIGATING MEASURES

Burns with flames.

Group A dust. The materisl can form flammable dust clouds in air.
Thermal decomposition will evolve flammable vapours.

Extinguishing Media : water spray, foam, dry powder or
coz.

6. ACCIDENTAL RELEASE MEASURES

Ensure suitable personal protection (including respiratory protection)
during removel of spillagss.

Clear up spillages. Wash the spillage area with water. Transfer to a
container fer disposal.

7. HANDLIRG AND STORAGE

7.1 HRANDLING

Do not breathe dust. Avoid contact with skin and eyes. Atmospheric
levels should be controlled in compliance with the occupational
exposure limit.

Use extraction and ventilation srrangements.

7.2 STORAGE
Keep container tightly closed.
Storage Life : at least 2 yvear(s) at 25 Deg C

8. EXPOSURE CONTROLS/PERSONAL PROTECTION

Wear suitable respiratory protective equipment if exposure to levels
above the occupational exposure limit is likely. Wear suitable
protective clothing, gloves and eye/face protection.

Occupational Exposure Limits -
LTEL B8ar TWA STEL Time

BAZARDOUS INGREDIENT(S) ppe  wg/e3 PP  mg/m3 wmina

2D1033 - 0.01 - - - COM
(Provisional)

(Revision: 03 - UKOO) (Date: 0394)

ZENECA LIMITED PH865/2 (0394 REV03) (Page: 2-continued)
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ZENECA Pharmaceuticals
SAFETY DATA SHEET

: ZENECA ZD1033 PURE

-

9. PHYSICAL AND CHEMICAL FROPERTIES

Form : powder

Colour : off-white

Melting Point (Deg C) : 83-B6

Solubility (Water) : slightly soluble

Solubility (Other) : soluble in: alcohols acetone i
acetonitrile

Partition Coefficient : 1.56

Flammable Powder Class : A

Minimum Ignition Temperature (Deg C) 500-550

Minimum Jgnition Energy (mJ) 2.5-10

Dissociation constant: 2.4 (estiuated) {protonated form)

10. STABILITY AND REACTIVITY
Steble at (Deg C} 25 at Jeast 2 year(s)
Hazardous Reactions : None known.

Hazerdous Decomposition Product(s) : None known.

11. TOXICOLOGICAL INFORMATION

Inhalation : Atmospheric concentrations in excess of the
occupational exposure limit may lead to adverse
effects as described under long term.

tkin Contact : Non-irritant following single and reprated
epplications to rabbit skin. Unlikely to cause skin
lrritation in man.
It is not & skin sensitiser ir animal tests.

Eve Contact : Non-irritant to rabbit eyes. Unlikely to cause eye
irritation in man.

Ingestion : May cause adverse effects as described under long
term.

Long Term Exposure : Studies in animals have shown that repeated doses
produce adverse reproductive effects.
None of these effects are likely “o occur in humans,
provided exposure is maintained at or below the
wccupational exposure limit.

(Revision: 03 - UK0J) (Dete: 0394)
- ZENECA LIMITED PHB65/2 {0394 REVD3) (Page: 3-continyed)
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Name: ZENECA ZD1033 PUZE

Short term tests and & consjderation of the
structure have shown that it is unlikely to be a
carcinogenic hazard to man.

12. ECOLOGICAL INFORMATION

Epvironmental Fate and Distribution
The substance is soluble in water.
The substance has low potential for bioaccumulation.

Toxicity
No information available.

13. DISPOSAL CUNSIDERATIONS

Disposal should be in accordance with local, state or national
legislation.

14. ‘TRANSPORT INFORMAYION

Not Classified as Dangerous for iransport.

15. REGULATORY INFORMATION
Not Classified as Dangerous for Supply/Use.

Users should ensure that they comply with any relevant local, state or
national legislation.

16. OTHER INTORMATION

This data sheet was prepared in sccordance with Directive 91/155/EEC.

The following sections contain revisions or new statements:
1,8

{Revision: 03 - URK0O) (Date: 0394)
ZENECA LIMITED PHB865/2 (0394 REV03) (Page: L-continued)
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ZENECA Pharmaceuticals
- SAFETY DATA SHEET

Nane: ZENECA ZD1033 PURE

GLOSSARY

QOES : Occupational Exposure Standard (UK HSE EH40)
MEL : Maximum Exposure Limit (UK HSE EH40)

COM : Tha company aims to control exposure in its workplace to this limit
TLV : The company aims t« control exposure in its workplace to the ACGIH
limit

TLV-C: The company aias to control exposure in its workplace to the ACGIH
Ceiling limit

BAK : The compuny aims to control exposure in its workplace to the German
limit

Sk : Can be absorbed through skin

Sen : Capable of causing respiratory sensitisation

(Revision: 03 - URO0OD) (Date: 0394)

ZENECA LIMITED PH8865/2 (0394 REVG3) (Page: 5-Last Page)
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15.6 OTHER MATERIAL SAFETY DATA SHEETS

confidential
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15.7 SITE PERMITS, AUTHORISATIONS AND AGREEMENTS

confidential
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15.8 Results of Physical Testing - ‘

confidential
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15.9 Results of Biological Testing

confidential
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END

J H.M. Research & Development, Inc., 3776 Second Street, N.E., Washington. D.C. 20011
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. Time to Treatment Failure

A total of 74 (58%) patients treated with 1 mg anastrozole, 82 (63%) patients treated with 10 mg
anastrozole, and 85 (66%) patients treated with megestrol acetate failed treatment. For the
majority of patients, the reason for treatment failurc was disease progression. Median times to
treatment failure (with 97.5% confidence intervals) were: 168 days (97-196 days) for patients
treated with 1 mg anastrozole, 133 days (92-170 days) for patients treated with 10 mg
anastrozole, and 125 days (91-184 days) for patients treated with megestrol acetate.

Comparison of | mg anastrozole with megestrol acetate revealed a hazard ratio of 0.85 (CI: 0-59-
1.23, p=0.33). The hazard ratio for the comparison of 16 mg anastrozole with megestrol acetate
was 0.99 (CI: 0.70-1.41, p= 0.97). There was no statistical difference between either dose of

anastrozole and megestrol acetate.
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Reviewer's Assessment of Time to Treatment Failure:

1) The ime to treatment failure was confirmed for all randomized patients. Dates of treatment
Jailure were available for the 241 patients failing treatment after randomization (Table G4.4).
The remaimng 145 (38%) patients were censored for analysis of this endpoint.

2} Treaiment was continued for seve~al of the patents following documentation of treatment
fatlure (see scatter plot of date of treatmen. failure vs. date treatment stopped in the Appendix).
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. Pharmscokinetic Assessments

After daily dosing of 1 mg anastrozole, steady-state concentrations ranged from ng/ml. As

expected, steady state concentrations with the 10 mg dose were higher, ranging from
ng/ml. C,, values ranged from ng/ml for the 1 mg dose, and from ng/ml for

the 10 mg dose, with no major age-related trends.

Patients with hepatic or renal impairment had slightly higher plasma anastrozole concentrations
compared with those who were not impaired. These results are considered to be within the range
of intrasubject and intersubject variability seen in earlier clinical pharmacology trials. Note that
hepatic impairment was defined as one or more of the following: total bilirubin > 2 x ULN:
alkaline phosphatase, AST, and ALT > 3 x ULN; albumin below the lower limit of normal. Renal
impairment was defined as a serum creatinine above the ULN.

’ Sponsor's Conclusions on Efficacy Results

There was no statistical difference between anastrozole 1 or 10 mg daily and megestrol acetate 40
mg four times daily in time to disease progression, objective response rate, or time to treatment
failure.

The response rates in this trial were lower than those reported in the literature for megestrol
acetate, due in part to the naturs of the patients enrolled (all with prior hormonal therapy, many
with prior chemotherapy, and only one-third with soft tissue only dis=ase) and the strict
interpretation of objective responses.

All treatment groups had a high percentage of patients with a best response of stable disease of 24
or more weeks (ranging from 24-30%). Published data (Howell et al., Eur J Clin Oncol, 1988)
suggest that time to progression and survival of advanced breast cancer patients with stable
disease for 5 or more months on endocrine therapy would not differ significantly from those for
patients with a PR as best response.

21
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. Duration of Response

The duration of response among compiete and partial responders ranged from 105- >458 days
{median of 261 days) for the 1 mg anastrozole group, from 128- >427 days for the 10 mg
anastrozole group, and from 116- >427 days (median 257 days) for the megestrol acetate group.

Reviewer's Assessment of Response Duration:
1) Response durations were confirmed for each of the responders.

2) Six patients were in CR as of the "last alive date”. Of these, two were on the |1 mg anastrozole
arm (in CR at 253 and 458 days), two were on the 10 mg anastrozole arm (276 and 427 days),
and two were on the megestrol acetate arm (186 and 265 days).

3} Twenty patients were in PR as of the "last alive date". Of these, seven were on the 1 mg
anastrozole arm (in PR at 105, 119, 168, 175, 210, 256, and 455 days), nine were on the 10 mg
anastrozole arm (153, 168, 183, 203, 254, 254, 258, 266, and 295 days), and four were on the
megestrol acetate arm (166, 169, 270, and 427 days).

4) Calculation of response duration from the date of randomization rather than the date of first
documentation of response inflates these response times.

. Time to Treatment Failure

A total of 95 (70%) patients treated with 1 mg anastrozole, 78 (66%) patients treated with 10 mg
anastrozole, and 89 (71%) patients treated with megestrol acetate failed treatment. For the
majonity of patients, the reason for treatment failure was disease progression. Median times to
treatment failure were: 121 days for patients treated with 1 mg anastrozole, 128 days for patients
treated with 10 mg anastrozole, and 115 days for patients treated with megestrol acetate.

Companson of 1 mg anastrozole with megestrol acetate revealed a hazard ratio of 1.01 (CI: 0.72-
1.40, p= 0.96). The hazard ratio for the comparison of 10 mg anastrozole with megestrol acetate
was 0.87 (CI: 0.61-1.23, p= 0.36) There was no statistical difference between either dose of
anastrozole and megestrol acetate See Kaplan-Meier plot below.
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reporting declined.

The incidence of asthenia and pain did not appear to be related to dose; these events could be
attributed 1o the underlying disease. Reporting of asthenia also occurred most frequently in the
first 12 weeks of treatment. The incidence of asthenia increased with age > 50 years.

. Megestrol Acetate (Controlled Trials)

The majority of patients (60%) were exposed to 2-3 mg/kg/day of megestrol acetate (range

j. The most common drug-related events in patients treated with megestrol acetate were_
weight gain, dyspnea, edema, hot flushes, asthenia, non-specific pain, nausea, increased appetite,
and vaginal hemorthage. Weight gain, dyspnea, and edema are expected effects of the
glucocorticoid and mineralocorticoid properties of megestrol acetate.

The incidence of weight gain increased with increasing drug exposure: 9% in patients receiving <
2 mg’kg/day, 11% in patients receiving 2-3 mg/kg/day, and 16% in those who received more than
3 mp/kg/day. The incidence of weight gain remained constant throughout the trials, with the *
highest incidence recorded between 12 aund 24 weeks.

While peripheral edema was often recorded during the first 24 weeks of treatment, dyspnea
occurred up to 48 weeks on study.

The incidence of hot flushes increased somewhat with increasing drug exposure: 7% in patients
receiving < 2 mg/kg/day, 8% in patients receiving 2-3 mg/kg/day, and 11% in those who received
more than 3 mg/kg/day. Hot flushes were reported early in the tnals.

The incideace of asthenia increased with increasing drug exposure’ 11% in patients receiving < 2
mg/kg/day, 18% in patients recciving 2-3 mg/kg/day, and 32% in those who received more than 3
mg/kg/day The onset of asthenia was often early in the trials. The incidence of asthenia also
increased with age, particularly in women > 80 years.

The incidence of non-specific pain also increased with increasing drug exposure’ 7% in patients
receiving < 2 mg/kg/day, and 23% in those who received more than 3 mg/kg/day.
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