WD 03/ 053438 PCT/ GB02/ 05554 -1 USE OF ANASTROZOLE FOR THE TREATMENT OF
POST- MENOPAUSAL WOVEN HAVI NG EARLY BREAST CANCER | n post-nmenopausal wonen,
the anti-oestrogen tanoxifen citrate (NOLVADEXTM has becone accepted as
standard first-line treatnment of advanced breast cancer. Furthernore, 5
over 34,000 wonmen have taken part in clinical trials of adjuvant tanoxifen
fol | oW ng pioBoYs4sssuUrgery. The anti-cancer effect of tangpqdgnesdsirate
(hereinafter "tanoxifen") is related to its ability to conpete wth
oestrogen for binding sites in target 1issue such as the breast. In
addition, it has a variety of other conplicated nechani sns which may
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i nhi bi t Or stilFedatsl pdwerfaf préAblBPsEpoidat act systematically to inhibit
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overview of the Early Breast Cancer Trialists’ Co-operative Group (EBCTCG) [Lancet 351:

1451-1467] has suggested that only pre-menopausal ER negative patients are unlikely to
benefit from adjuvant tamoxifen. It is likely that other endocrine approaches to the adjuvant
20 treatment of early breast cancer, which involve reducing the level of circulating oestradiol
(ovarian suppression and aromatase inhibition), are dependant on an intact oestrogen receptor
mechanism at the sites of metastatic disease.
Aromatase inhibitors are a class of compounds that act systematically to inhibit
oestrogen synthesis in tissues. These compounds prevent oestrogen biosynthesis by inhibiting
25 the enzyme aromatase, which catalyses the conversion of adrenal androgens (androstenedione
and testosterone) to oestrogens (oestrogen and oestradiol). There has therefore been interest
in developing these compounds as potential therapies for hormone responsive breast cancer in
post-menopausal women.
Aminoglutethimide was the first aromatase inhibitor to be approved for treatment of
30 breast cancer and has proven efficacy in post-menopausal women with advanced breast
cancer (Stuart-Harris at al 1984, Acta Oncology 27: 721-728). Wider use of the drug has
been limited by its lack of specificity, resulting in a requirement for concomitant

administration of corticosteroids, and the occurrence of troublesome side effects (Wells et al
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(EBCTCQG, 1992). In pre-menopausal women with oestrogen receptor positive tumours, the
benefit is as great as for post-menopausal women, but there seems little benefit for ER
negative pre-menopausal women. In contrast, both ER positive and ER negative post-
menopausal women will benefit, although there is a suggestion that the greater the ER level in

20 the primary tumour the greater the likelihood of benefit.

Tamoxifen therapy also provides other beneficial effects, which relate to the partial

agonistic action of the drug. These include cholesterol-lowering effects (Love et al 1994,
Journal of the National Cancer Institute 86: 1534-1539), cardio-protective effects (McDonald
et al 1995, British Medical Journal 311: 977-980) and protection against bone loss (Love et al

25 1992, New England Journal of Medicine 326: 852-856). However, adverse events are also
associated with tamoxifen which can be classified as being either consequences of the anti-
oestrogenic action of the drug, e.g. hot flushes, vaginal bleeding or discharge or dryness, or
more general effects, e.g. gastro-intestinal intolerance, tumour flare, light headedness, skin
rash.

30 An increased incidence of endometrial cancer has also been reported in association
with tamoxifen treatment. The incidence and pattern of this increase suggest that the

underlying mechanism may be related to the oestrogenic properties of tamoxifen. Uterine
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15 required, and the restricted patient acceptability prevented further development. In contrast,
anastrozole, in phase III trials for the second line treatment of advanced breast cancer, not
only demonstrated similar efficacy to megestrol acetate, but also a favourable tolerability
profile, especially with respect to weight gain.
NOLVADEX™ and ARIMIDEX™ are trademarks and are the property of the
20 AstraZeneca group of companies.

Surprisingly we have found that anastrozole is efﬁcacious and well tolerated in the
adjuvant treatment of breast cancer, but even more surprisingly we have found that
anastrozole is significantly more effective than tamoxifen for disease-free survival in early
breast cancer. Thus according to a first aspect of fhe invention there is provided herein a

25 method of reducing the rate of recurrence of cancer in a post-menopausal woman having early
breast cancer comprising administering an effective amount of anastrozole, or its
pharmaceutically acceptable salt, to said woman.

| According to a further feature of the first aspect of the invention there is provided the
use of anastrozole, or a pharmaceutically acceptable salt thereof, in the preparation of a

30 medicament for the reduction of the rate of recurrence of cancer in a post-menopansal woman
having early breast cancer.

In women who are receiving adjuvant treatment for breast cancer, the cancer can

re-emerge in the same breast as the original cancer or may occur in the other breast, referred
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15 being more effective than tamoxifen alone, a combination of anastrozole and tamoxifen was

only equivalent to tamoxifen and significantly worse than anastrozole alone for adjuvant
treatment of early breast cancer. Thus, surprisingly tamoxifen reduces the efficacy of
anastrozole for the adjuvant treatment of early breast cancer. Thus, according to a third aspect
of the invention there is provided a method of reducing the rate of recurrence of cancer in a
20 post-menopausal woman having early breast cancer comprising administering an effective
amount of anastrozole or its pharmaceutically acceptable salt to said woman wherein the
anastrozole or its pharmaceutically acceptable salt is administered in the substantial absence
of tamoxifen.
According to a further feature of the third aspect of the invention there is provided the
25 use of anastrozole or a pharmaceutically acceptable salt thereof, substantially in the absence
of tamoxifen in the preparation of a medicament for the reduction of the rate of recurrence of
cancer in a post-menopausal woman having early breast cancer.
The phrase ‘substantially in the absence of tamoxifen’ means that the anastrozole is
administered to the patient in the absence of tamoxifen. Patients receiving adjuvant therapy
30 for early breast cancer are likely to have previously received tamoxifen treatment. Thus, this
phrase relates to the anastrozole medication rather than the patient being treated.
Surprisingly we have also found that the combination of anastrozole and tamoxifen

was only equivalent to tamoxifen and significantly worse than anastrozole alone in the
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to said wonan wherein the
positive, most preferably oestrogen receptor positive and progesterone receptor positivé.-
Anastrozole can be administered at a dose between 0.1 and 10 mg/day, preferably, . -
between 0.5 and Smg/day, most preferably anastrozole is administered at 1mg/day.
20 As described above in one aspect of the invention the anastrozole, or its
pharmaceutically acceptable salt, is administered in the substantial absence of tamoxifen.
However, in a further feature of the third and fourth aspect of the invention the anastrozole is
administered in the substantial absence of an anti-oestrogen agent such as arzoxifene,
tamoxifen, fulvestrant, lasofoxifene, raloxifene, toremifene, trilostane or TSE 424,

25 preferably in the absence of tamoxifen.
Treatment of post-menopausal women is preferred as described above, however,
treatment of pre-menopausal women is also contemplated. |
In one aspect of the invention, the administration is carried continuously, for a least
one year, preferably for at least two years. Five years continuous treatment is most preferred,
30 although greater than five years treatment is also contemplated.
In carrying out the methods of the present invention, anastrozole may be provided in
various formulations such as parentally (e.g. aqueous or oily suspensions) or orally (e.g.,

tablets, powders, capsules, granules, aqueous or oily suspensions). Preferably, anastrozole is
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i s anastrozole vs tamoxifen 0.83 0.71-0.96 0.0129
combination vs tamoxifen 1.02 . 0.88-1.18 0.7718
15 This figure shows that in the overall population, anastrozole is superior to

tamoxifen with a significant reduction in the rate of disease recurrence, the
combination is similar to that of tamoxifen for the overall population.
Figure 2 - Kaplan-Meier Curves of disease-free survival in receptor positive population

The Figure shows ‘“Time to events (months)’ on the X axis and ‘Proportion of

20 patients event free (%)’ on the Y axis.
HR 95.2% CI P-value
anastrozole vs tamoxifen 0.78 0.65-0.93 0.0054
combination vs tamoxifen 1.02 0.87-1.21 0.7786

This figures shows that in the overall population, anastrozole is superior to
tamoxifen with a significant reduction in the rate of disease recurrence, the
combination is similar to that of tamoxifen for the overall population.
Figure 3 — Analysis of the incidence of new (contralateral) breast primaries;
25 The figure shows “Time to first contralateral new primary (months)’ on the X axis

and ‘Proportion without contralateral breast cancer (%)’ on the Y axis,
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superior to ® hot flushes
10 (i1)  Musculoskeletal Disorders
(i) Weight gain (proportion with >10% gain in body weight from baseline in
year 2)
(iv)  Fractures of any bone
(v) Fractures of hip, spine , wrist (these factures are indicators of osteoporosis)
15 (vi)  Vaginal bleeding
(vil)) Vaginal discharge
(viii) Endometrial Cancer
(ix) Ischaemic Cardiovascular Accidents
) Venous Thromboembolic Events
20 (xi)  Deep Vein Thrombosis
This figure shows that Anastrozole is well tolerated and no unexpected safety
concerns emerged in the adjuvant programme.
Table 1 - Summary of the characteristics of the patients in the trial;
Table 2 — Summary of the disease characteristics of the patients in the trial; and
25 Table 3 — First events in ITT population.
Abbreviations:  CI- confidence interval;
HR — hazard ratio;
ITT — intention to treat;

od — once daily; and
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new primary breast cancer, or death); and

10 b) safety and side effects.

Secondary objectives of this trial were to compare (i) tamoxifen and anastrozole and (ii) to
compare tamoxifen and the combination of anastrozole plus tamoxifen as adjuvant treatment
in terms of*
a) time to distant recurrence;

15 b) survival; and
c) incidence of new breast primaries.

Specifically, the trial was designed as a randomised, double-blind, multicentre trial to
compare the efficacy and safety of tamoxifen alone, anastrozole alone and anastrozole in
combination with tamoxifen as adjuvant treatment for breast cancer in post-menopausal

20 women. Patients who meet the eligibility criteria were randomised on a 1:1:1 basis into one
of three oral treatment schedules to receive one of the following:
a. active anastrozole lmg once daily plus tamoxifen placebo once daily;
b. active tamoxifen 20mg once daily plus anastrozole placebo once daily;
c. active anastrozole 1mg once daily in combination with active tamoxifen 20mg once daily.

25 Patients were assessed at entry, 3 months, 6 months and thereafter at 6-month
intervals. Patients were recruited from 381 centres and in 21 countries. The patients were
recruited between July 1996 and March 2000. Nine thousand three hundred and sixty-six
(9366) patients entered the trial and were given the drugs as follows: 1) Anastrozole
(n=3125), 2) tamoxifen (n=2116) and 3) combination (n=3125).

30 In order to be eligible for entry into the trial the patients had to satisfy all the
following:

a) patients with histologically proven operable invasive breast cancer;
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recurrence; 15 igdludibg:vi val ; and c) incidence of new breast primaries.

Speci ficall the trjal desi.gned as a random sed, doubl e-blind,
m’?. | ticent rey{ rial Pzg%ents w%iave adg%ysterectomy;

10 - patients who have received HRT;
- patients rendered amenorrhoetic by adjuvant chemotherapy (such patients must
have FSH measured at least 6 weeks after stopping chemotherapy);
- bilateral oophorectomy.
Patients with any of the following were excluded from the trial:
15 a) patients in whom there was any clinical evidence of metastatic disease;
b) patients who, for whatever reason (e.g. confusion, infirmity, alcoholism), were unlikely to
comply with trial requirements;
¢) patients whose chemotherapy was started more that 8 weeks (i.e., 56 days) after completion
of primary surgery or whose chemotherapy was completed more that 8 weeks (i.e., 56
20 days) before starting randomised treatment; Chemotherapy if given should be given post-
operatively i.e. patients who receive neoadjuvant chemotherapy were ineligible;
d) patients who had not received chemotherapy and whose primary surgery was completed
more than 8 weeks (i.e., 56 days) before starting randomised treatment;
€) patients who have received previous hormonal therapy as adjuvant treatment for breast
25 cancer, unless:-
(1) this was tamoxifen started prior to first surgical procedure and received for less than
29 days; or
(i) this was hormonal therapy received pre-surgery in the context of a formal trial,
approved by the Steering Committee;
30 1) patients who have received tamoxifen as part of any breast cancer prevention trials,;
g) patients unwilling to stop taking any drug known to affect sex hormonal status (including
HRT), or in whom it would be inappropriate to stop;
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(n=2116) and 3) conbination n.:312§). 30 In order to be eligible for entry
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PCT/ GB02/ 05554 -9 b) pafiénts who have conp eted all prinary surgery and
chenot her apippgirmenfi(dafingd anA8T ar ALT ereaidr than élseettm?qsweippg_limitMI adj uvant
t herapy; a .defi ned as post-nenopausal according to one or nore
of thgyf ol Pgﬁﬁlé E%})agged 60 orprmre 5 (H) aged 45-59 years and
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The double blind trial used both active and placebo anastrozole and tamoxifen tables,

in order to maintain blindness to trial therapy. Anastrozole 1 mg and matching anastrozole
placebo were supplied as white, film-coated tablets. Tamoxifen 20mg active tablets and

15 matching tamoxifen placebo were supplied as white, round, biconvex tablets. Patients were
randomised to receive one of three oral therapy regimens. The daily dose is one tablet of
anastrozole (1mg active or placebo) plus one tablet of tamoxifen (20mg active or placebo).
Patients were instructed to take their daily dose at approximately the same time each day. At
entry to the trial patients received either a 13-week supply or a 26-week supply of trial

20 material. Patients who received a 13-week supply réceived a further 13-week supply at the
first follow-up visit (3-months). From the 6-month visit onwards, patients received a 26-week
supply. In order to assess compliance, patients were asked to return all unused tablets at each
visit.

Therapy was started as soon as possible after randomisation, but not more than

25 8 weeks after completion of surgery and chemotherapy. Patients who have received primary
chemotherapy may have started randomised treatment up to a maximum of 8 weeks after
completion of chemotherapy or sooner in patients whose blood counts was returning or had
returned to normal. Primary chemotherapy must have started within 8 weeks of completing
primary surgery. Patients who stop primary chemotherapy before completion of the planned

30 number of cycles may also be randomised. With the exception of the trial therapy, drugs
which affect sex hormone status or prevent recurrence of disease were prohibited from use
after randomisation until confirmation of disease recurrence. These drugs include the

following:-
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The following information was obtained and evaluated from the patient:

a) Date of birth and ethnic origin (recorded at entry);

-

15 b) Any relevant past medical history, any concurrent illness, whether or not the patient has
had a hysterectomy, previously smoked or had previous HRT (recorded at entry);

¢) All concomitant medication/treatment (recorded at entry);
d) Height (measured at entry) and weight (measured at entry and until patient stops
randomised treatment);

20 e) Breast cancer history-Surgical procedure, date of surgery, size and grade of primary
tumour, nodal status, ER and PR status (where known), and details of any radiotherapy,
chemotherapy and pre-surgical tamoxifen received (recorder at entry);

f) The following routine laboratory assessments was performed at entry: haemo globin,
platelet count, leucocytes, creatinine, total bilirubin, alkakline phosphatase, either asparate

25  aminotransferase or alanine aminotransferase, sodium, potassium and urea. If clinically
indicated, further laboratory assessments were made until the patient stops the randomised
treatment. Any clinically significant abnormal values should have been recorded as
adverse events, unless resulting from disease recurrence. Blood samples were evaluated
locally and the laboratory print-outs held in the patient’s clinic/hospital records.

30 Patients were reviewed for recurrence of breast cancer at all follow-up visits, using the

following criteria, which are based on British Breast Group recommendations:-
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New breast primaries (either contralateral or ipsilateral) were regarded as disease

recurrence events in the statistical analyses of time to recurrence.

The primary statistical endpoint of the trial was time to disease recurrence

(locoregional or distant recurrence, new primary breast cancer or death from any cause) and

safety/tolerability . The secondary statistical endpoints were time to distant recurrence, time

10

to death, the incidence of new breast primaries and the incidence of pre-defined adverse

events. In summary, two treatment comparisons were made: (1) anastrozole alone compared

to tamoxifen alone and (2) tamoxifen alone compared to anastrozole and tamoxifen in

combination.

15
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15 factor should be included as a stratified variable.

The incidence rates of contralateral breast cancer was formally compared between
randomised treatment groups. The primary analysis was based on an intention to treat
approach.

A secondary “per protocol’ analysis and a subgroup analysis in patients with oestrogen

20 receptor (ER) positive and/or progesterone receptor (PR) positive tumours, patients with ER
negative and PR negative tumours, and all other patients, was also undertaken.

At the major analysis, the incidence rates of the following pre-defined adverse events
was formally compared between treatment groups defined by treatment received: hot flushes,
nausea and vomiting, asthenia, mood disturbances, musculo-skeletal disorders, vaginal

25 bleeding, vaginal discharge, endometrial cancer, fractures, cataract, venous thromboembolic
events, and ischaemic cardiovascular disease. The primary analysis includes all patients who
received trial treatment, analysed according to treatment received. A secondary subgroup
analysis was also be undertaken, analysed according to trial treatment received, in patients
with oestrogen receptor (ER) positive and/or progesterone receptor (PR) positive tumours,

30 patients with ER negative and PR negative tumours, and all other patients remaining safety
data was summarised and presented by treatment received. A summary of the methodology is
set forth in Figure 3.
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dimension and no evidence of lymph node involvement (i.e. the number of positive nodes is

10 zero or axillary surgery was not clinically indicated and therefore was not undertaken). Ifa
patient did satisfy the above criteria, they were considered to be Disease Stage II.

Results of the study are set forth in Figures 1, 2, 3 and 4 and Table 1, 2 and 3. The

results relate to a trial consisting of 9,366 patients with a median duration of therapy of 30.7
months with a median follow up of 34.3 months. The total number of first events recorded,

15 i.e. re-emergence of breast canc;ar, was 1079 of which 766 were in the receptor positive
population. The results show that anastrozole is superior to tamoxifen in terms of disease-free
survival in the overall population (HR = 0.83) and in the receptor-positive patients (HR =
0.78).

Accordingly, the results of the main analysis of the trial indicate a 17% reduction in

20 the rate of recurrence events (which includes locoregional, distant, and contralateral events, as
well as deaths) for the patients receiving anastrozole vs. those receiving ;camoxifen. Within
the hormone receptor positive (oestrogen receptor positive and/or progesterone receptor
positive) patienté, there was a 22% reduction in recurrence rate for anastrozole vs. tamoxifen
patients.

25 The results also show that anastrozole is superior to tamoxifen in terms of the
incidence of contralateral breast cancer in the overall population (OR = 0.42). For the
incidence of new (contralateral) breast primary tamours the odds were 0.42 for anastrozole
when compared to tamoxifen (a value of 1.00 would show equivalence) in the overall
population.

30 Anastrozole was significantly better tolerated (vs. tamoxifen) with respect to
endometrial cancer, vaginal bleeding, vaginal discharge, ischemic cerebrovascular events,
venous thromboenbolic events, hot flushes and weight gain. Tamoxifen was better tolerated

with respect to musculoskeletal disorders and fractures.
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of a medicament for the reduction of the rate of recurrence of cancer in a

5 post-menopausal woman having early breast cancer.

2. The use of anastrozole, or a pharmaceutically acceptable salt thereof, in the preparation
of a medicament for the reduction of the rate of a new contralateral primary tumour in a
post-menopausal woman having early breast cancer.
10
3. The use according to Claim 1 or Claim 2 wherein the anastrozole is provided

substantially in the absence of an anti-oestrogen agent.

4. The use according to Claim 3 wherein the anti-oestrogen agent is tamoxifen.
15
5. The use according to any one of the preceding claims wherein the woman having said

early breast cancer is oestrogen receptor positive or progesterone receptor positive.

6.  The use according to Claim 5 wherein the woman having said early breast cancer is

20 oestrogen receptor positive and progesterone receptor positive.

7.  The use according to any one of the preceding claims wherein the anastrozole is

provided for administration at a dose of 1mg/per day.
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