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ABSTRACT

Fulvestrant (Faslodex™) is a pure anti-oestrogen that reduces markers of hormone sensitiv-
ity and proliferation in postmenopausal women with oestrogen-receptor (ER)-positive
breast cancer. This randomised trial compared the effects on the tumours of a single dose
of 750 mg fulvestrant to those of daily tamoxifen (20 mg) taken 14-16 days prior to surgery
in 60 premenopausal women with ER-positive primary breast cancer. There were statisti-
cally significant falls in the expression of ER and Ki67 levels compared to the baseline with
both drugs. Both drugs caused a decrease in PgR expression from baseline but this was only
statistically significant with fulvestrant. No statistically significant differences were seen
between the two treatment groups. Fulvestrant caused an increase in circulating levels
of oestradiol, irrespective of the stage of the menstrual cycle at which patients commenced
treatment. No major changes were seen in LH, FSH and progesterone levels with either
drug. The most common adverse events with fulvestrant were headaches, hot flushes, nau-
sea and disturbance of menses. Contrary to previous studies with fulvestrant 250 mg, these
findings suggest that at a dose of 750 mg fulvestrant is effective at reducing the effects of
oestrogen on ER-positive breast cancer in premenopausal women.

Progesterone

© 2007 Elsevier Ltd. All rights reserved.

1. Introduction

The inhibition of oestrogen production and its binding to
oestrogen receptors (ER) is the basis by which hormone-sen-
sitive breast cancers are treated.’ Fulvestrant (Faslodex™) is
an ER antagonist that reduces cellular expression (down-reg-
ulation) of both ER and progesterone receptors (PgR).%* Fulve-
strant is a steroidal 7a-alkylsulphinyl analogue of oestradiol.
Because it is structurally different to the selective oestrogen
receptor modulators (SERMs), it has a very strong affinity for
the ER leading to a more complete blockade of the effects of
oestrogen.? Currently, tamoxifen (with or without luteinising
hormone-releasing hormone (LHRH) agonists) is the drug of
choice for premenopausal women with ER-positive breast
cancer. Fulvestrant lacks cross-resistance with many of the
currently used drugs including tamoxifen and therefore

potentially offers an alternative strategy in the treatment of
premenopausal women.

Fulvestrant is at least as effective as the third-generation
aromatase inhibitor anastrozole in the treatment of postmen-
opausal women with advanced oestrogen-sensitive cancers
that have progressed on prior therapy.”>” The effects of fulve-
strant in premenopausal women have yet to be fully evalu-
ated. A previous study by Robertson et al. showed that at a
dose of 250 mg, fulvestrant was ineffective in terms of reduc-
tion in ER, PgR and Ki67 expression.?

The main objective of this study was to compare the ef-
fects of intramuscular fulvestrant at a dose of 750 mg with
tamoxifen on ER, PgR and Ki67 levels in the tumours of pre-
menopausal women with ER-positive primary breast cancer.
The study also assessed the safety and tolerability of this dose
of fulvestrant in premenopausal women.
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2. Patients and methods

2.1.  Study design and patients

This was a Phase II, randomised (randomised permuted
blocks; the allocation was made using randomised permuted
blocks with the block length randomly being 6 or 8) open-label
single-centre study that aimed to recruit 60 premenopausal
women with ER-positive breast cancer (30 per treatment
arm). The study included premenopausal women with histo-
logically confirmed primary ER-positive breast cancer (T1-T3).

Sixty patients, 30 in each group, gives an 80% chance of
showing a 25% difference in the two drugs in Ki67. For a con-
tinuous variable, there is 80% power to detect a difference cor-
responding to 0.72 x SD, where SD is the standard deviation in
each treatment arm. For binary data, 30 per group is adequate
to distinguish with 80% power between rates of 10% versus
40% (or 60% versus 90%).

Premenopausal status was ensured by checking that the
women were still having regular periods, or if they were irreg-
ular, hormone levels were checked to ensure that the FSH and
oestradiol levels fell within the premenopausal range. Pa-
tients were excluded if there was any evidence of metastatic
disease, if they had received any form of hormonal therapy
within 4 weeks of randomisation, or if they had received
radiotherapy to the primary tumour. Patients with evidence
of uncontrolled co-existing systemic disease were also ex-
cluded. The study was approved by Lothian Ethics Research
Committee. Written informed consent was obtained from
each patient. The first patient was recruited on 14/10/2003
and the last patient completed the study on 05/07/2005.

Once entry criteria were met patients were entered into
the study. Randomisation was performed prior to recruitment
of patients. Patients were numbered according to their date of
recruitment.

Patients receiving fulvestrant were given it at a dose of
750 mg as three separate 5 ml intramuscular injections into
either gluteus maximus or vastus lateralis 14-16 days prior
to surgery. Patients receiving tamoxifen were given 20 mg tab-
lets daily for 14-16 days prior to surgery.

2.2.  Assessment of tumour markers

2.2.1. Biopsy and surgical specimens
Biopsies were taken from all patients at the time of diagno-
sis using a 14-gauge core-biopsy needle. Patients with suspi-
cious lesions were asked to sign a generic consent form
allowing fresh tumour to be stored assuming sufficient tis-
sue was available. Once the eligibility criteria had been
met, patients were invited to participate in the study and
any stored fresh tumour samples were then made available.
Following surgery the surgical excision specimens were sent
to the pathology department within the hospital and extra
sections of the tumour were taken for analysis. All samples
were fixed in formalin within 1h and embedded in paraffin
within 48 h.

For all tumour marker analyses, matched pre- and post-
samples for each patient were run together in the same assay.
A positive control slide of known marker positivity was in-

cluded in each run. Tumour immuno-staining included areas
of malignant breast tissue only as assessed by a pathologist
(DF or JT).

2.2.2. ER and PgR levels

ERa expression was assessed at the Edinburgh Breast Unit
Laboratory at the University of Edinburgh. Recognised immu-
nohistochemical assays were used with the anti-ERa antibody
clone 6F11 from mouse melanoma p3-NS1-Ag4-1 (supplied by
Novacastra).

ERo immunopositivity appears clearly as a brown nuclear
signal in tumour epithelial cells against a blue background of
counterstain. Sections were viewed at x40 and x10 by two per-
sonnel with the aim of looking at 2000 cells. A consensus value
for both the percentage of cells staining and the intensity of
staining were noted before allocating an Allred score (0, 2-8).

% Staining  Proportion of  Intensity Average

score positive score intensity
staining of positively
cells (%) stained cells

0 None

1 <1 0 None

2 1-10 1 Weak

3 10-33 2 Intermediate

4 33-66 3 Strong

5 >66

*Allred score = percent staining score + intensity score.

The assay procedure for PgR was similar to that used to de-
tect ER, but the primary antibody was an anti-PgR antibody
(Clone PgR636 - Dakocytomation). Results were also ex-
pressed as an Allred score.

2.2.3. Ki67 levels

Ki67 is a nuclear antigen produced by proliferating cells. The
assay procedure was again similar to that used to detect ER
and PgR, but the primary antibody was an MIB-1 anti-Ki67
antibody (Dakocytomation). The Ki67 expression was re-
corded as a percentage of positively staining nuclei - two
observers each counting at least 1000 cells.

2.2.4. HER2 status

HER2 status was assessed in the pathology department of
the Edinburgh Royal Infirmary using the Dako HercepTest™.
Each tumour was evaluated by HercepTest scoring (0, 1+,
2+ or 3+). All samples scored as 2+ or 3+ for HER2 status
were tested by FISH (fluorescent in situ hybridisation) using
Dakocytomation. The system uses a mixture of two probes;
HER?2 labelled with Texas Red, and a reference chromosome
17 probe, labelled with fluorescein. A ratio of less than 1.8
for the number of HER2 signals compared with chromosome
17 signals is considered as non-amplified. A ratio of 2.2 or
more is amplified, and 1.8-2.2 is borderline. Over-expression
of HER2 (HER2-positive) was defined as tumours staining 2+
or 3+, which also tested positive by FISH, while all patients
with tumours scored as 0 or 1+ on HercepTest scoring and
FISH negative were considered not to over-express HER2
(HER2 negative).
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2.2.5. Plasma concentrations of fulvestrant and hormones
Blood samples were taken on the first study day prior to any
drug administration and immediately prior to surgery to
determine plasma concentrations of fulvestrant, follicle-
stimulating hormone (FSH), luteinising hormone (LH),
progesterone and oestradiol. Additionally, in patients
randomised to receive fulvestrant, fulvestrant levels were
measured after one week, at the time of surgery, 10 days
following surgery and 20 days following surgery. Steroid
hormone levels at study entry and the date of the last men-
strual period were both used to determine whether patients
were in the follicular or luteal phase of their cycle at the
time of starting the trial. This was important as changes in
hormone levels following drug administration might be
influenced by the hormone levels and cycle phase at entry.
For instance, the higher endogenous oestrogen levels that
occur in the luteal phase may impinge upon the efficacy of
both drugs. Patients were determined as being in the luteal
phase primarily on the basis of a raised progesterone level
above 6.0 pmol/ml

Hormone levels were measured in the department of bio-
chemistry at Edinburgh Royal Infirmary. Plasma fulvestrant
levels were measured at the Drug Metabolism and Pharmaco-
kinetics Department, AstraZeneca, Macclesfield, UK.

2.3. Tolerability

Throughout the study adverse events were recorded. Safety
data were summarised for all patients but were not formally
subjected to statistical analysis.

2.4.  Statistical analyses

The aim of the study was to determine whether a 750 mg dose
of fulvestrant was effective in this patient population and to
compareits effects with tamoxifen. The power required for sta-
tistical testing was therefore set at 80%. The three primary end-
points were changes in ER, PgR and Ki67 levels and all were
considered of equalimportance. As the study was investigating
exploratory endpoints in a new patient population for fulve-
strant, two arms of 30 patients were chosen for practical
reasons.

For ER and PgR expression the results are presented as
medians (with minimum and maximum values shown) for
pre-treatment, post-treatment and change from baseline val-
ues. Analysis has been performed on the change from base-
line scores using non-parametric techniques (since the data
were not normally distributed):

(i) Signed rank test on paired data for within treatment
group comparisons.

(ii) Wilcoxon signed rank sum test for between group
comparisons.

For Ki67 levels, the results are presented as means (with
standard error (SE)) for the pre-treatment, post-treatment
and change from baseline data. Analysis has been performed
on log-transformed data (so that the assumptions of normal-
ity hold) using

(i) Paired t-tests for within treatment group comparisons.

(ii) LS-means are presented using analysis of covariance
(including terms for treatment and covariate to adjust
for baseline pre-treatment values) for between group
comparisons.

The least square mean (LS mean) is the average of the
post-treatment value, adjusted for the baseline score. This,
in effect, removes some of the variability accorded to the pa-
tients, and allows a clearer indication of whether there is a
true difference between the treatments. This method (analy-
sis of covariance) also allows for skew distributions, such as is
often evident in Ki67 data.

3. Results

3.1. Patients

Sixty two patients were randomised for the study. One patient
withdrew from the study following randomisation but before
receiving any drug treatment and another was ruled ineligible
following randomisation due to an abnormal electrocardio-
gram. Of the 60 who received drug, 30 patients had tamoxifen
and 30 fulvestrant. Mean age and age distribution were simi-
lar for the two groups (Table 1).

Table 1 - Patient characteristics at baseline

Treatment group

Fulvestrant 750 mg (n = 30) Tamoxifen 20 mg (n = 30)
Mean age, years (range) 43.1 (32.6-52.2) 43.8 (24.2-53.0)
Age distribution, n (%)
<35 years 3 (10) 2 (6.6)
35-44 years 16 (53.3) 11 (36.7)
>45 years 11 (36.7) 17 (56.7)
Phase of menstrual cycle, n (%)
Follicular 14 (46.7) 14 (46.7)
Luteal 15 (50) 15 (50)
Unknown? 1(3.3) 1(3.3)

a Baseline hormone levels not available for one patient in each arm.
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3.2. Tumour markers

Baseline levels of expression of ER and PgR were the same
(Allred score of 7) for both treatment arms and are shown in
Charts 1 and 2. Changes in ER and PgR expression are shown
in Charts 3 and 4. Baseline and post-treatment levels of Ki67
expression are shown in Charts 5 and 6. Comparisons of the
effects of fulvestrant 750 mg and tamoxifen 20 mg on ER,
PgR and Ki67 levels are shown in Table 2.

Both fulvestrant and tamoxifen caused statistically signif-
icant decreases in Ki67 and ER expression (p < 0.0001). How-
ever for tamoxifen, the fall in PgR score is not significant at
p =0.076, as opposed to the fall in PgR expression with fulve-
strant which is significant at p < 0.0001. The results in Table 2
indicate that although treatment with fulvestrant produced
numerically larger changes from baseline in both ER and
PgR Allred scores compared with tamoxifen, the between
group differences were not statistically significant (p = 0.085
and p = 0.062, respectively). Although treatment with tamoxi-
fen would seem to be more effective in terms of reduction in
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Chart 1 - ER expression as assessed by the Allred score at
diagnosis in 60 premenopausal women prior to receiving
fulvestrant (750 mg) or tamoxifen (20 mg) in a two week pre-
operative study.
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Chart 2 - PgR expression as assessed by the Allred score at
diagnosis in 60 premenopausal women prior to receiving
fulvestrant (750 mg) or tamoxifen (20 mg) in a two week pre-
operative study.

Ki67 this result is not significant at 5% (p = 0.062) and a larger
sample size would be required to examine this further.

There were no clear differences in the changes in hormone
receptor expression between HER2-positive and -negative tu-
mours (Table 3).

3.3. Hormones

The main aim of this study was to analyse the effects of ful-
vestrant and tamoxifen on ER, PgR and Ki67 levels, therefore
no statistical analysis was performed on the hormone levels.
There were no major differences in the changes in hormone
concentrations from baseline between patients receiving
treatment in the luteal phase of the cycle and those in the fol-
licular phase (Table 4). Changes in the concentrations of FSH,
LH and progesterone were variable, but there was no differ-
ence when comparing the effect of the two drugs. Fulvestrant,
however, did produce a greater rise in oestradiol concentra-
tions from baseline compared with tamoxifen, irrespective
of whether the patient was in the luteal or follicular phase
of the menstrual cycle.

3.4.  Tolerability

All patients described side effects when questioned following
their treatment. However, no patients contacted the medical
staff before this time with regard to adverse events. None of
the adverse effects described warranted medical intervention.
The incidence and type of adverse events were similar be-
tween those receiving fulvestrant and those receiving tamox-
ifen (Table 5). However those receiving fulvestrant did describe
local symptoms at the site of the injections. Those receiving
injections from a doctor were more likely to describe pain at
the injection site than those receiving injections from a nurse
(p =0.0001). Allocation of patients to either a doctor or nurse
was not randomised and therefore this observation is de-
scribed merely as an interesting retrospective observation.

4, Discussion

This study was designed to investigate the effects of fulve-
strant at a dose of 750 mg on hormone receptor expression
and proliferation in premenopausal women with ER-positive
early breast cancer; 750 mg was chosen because a previous
study investigating the effect of a single intramuscular injec-
tion of 250 mg fulvestrant had shown no significant effect on
ER or PgR or Ki67 levels in premenopausal women.? In con-
trast to the lack of effect of a 250 mg dose, fulvestrant
750 mg significantly downregulated ER and PgR and signifi-
cantly reduced proliferation. It is clear therefore that fulve-
strant is active in premenopausal women providing that it
is delivered in a sufficient dose. This is consistent with the
observations in postmenopausal women. In a study of post-
menopausal women with primary breast cancer who received
a single intramuscular injection of 50 mg, 125 mg or 250 mg a
dose dependent reduction in ER levels and Ki67 was seen.*
Fulvestrant was also active in this study at reducing PgR
levels. The failure of fulvestrant 250 mg in the previous study
of premenopausal women to do this which contrasts with the
PgR fall in postmenopausal women given the same dose is
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Chart 3 - Summary of oestrogen receptor levels as assessed by the Allred score pre- and post-treatment with fulvestrant
(750 mg) or tamoxifen (20 mg) in a two week pre-operative study. The circles represent the mean and the bars the 95%

confidence intervals of the mean; the squares are the median.
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Chart 4 - Summary of progesterone receptor levels as assessed by the Allred score pre and post treatment with fulvestrant
(750 mg) or tamoxifen (20 mg) in a two week pre-operative study. The circles represent the mean and the bars the 95%

confidence intervals of the mean; the squares are the median.

likely to be related to the higher oestradiol concentrations
present in premenopausal women which presumably out-
compete fulvestrant for binding to ER. At higher doses such
as 750 mg there is more fulvestrant available to compete with
this oestrogen.

Although the majority of women in this study described
some side effects when questioned, and there were local
symptoms related to the fulvestrant injections, the drug at
the dose of 750 mg was remarkably well tolerated. None of
the patients contacted medical staff between the time of drug
treatment and surgery because of side effects. This suggests
that even in a dose three times the conventional dose for
postmenopausal women, tolerability is not a problem. If

reformulated such that it could be adequately delivered more
easily in high dose to premenopausal women then it is likely
to be an acceptable treatment from a tolerability viewpoint.
The study set out to compare the effects of 750 mg of ful-
vestrant with the standard dose of 20 mg of tamoxifen. In pre-
menopausal women tamoxifen (tgoserelin) remains the
hormonal agent of choice and its activity has also been dem-
onstrated in this study. Almost all the tumours in patients
who received tamoxifen had a reduction in proliferation fol-
lowing treatment. The magnitude of reduction in prolifera-
tion was also greater with tamoxifen than fulvestrant,
although this difference did not reach statistical significance.
ER and PgR were also significantly reduced following
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Changes in Ki67 in Women Treated with Fulvestrant (F)

and Tamoxifen (T)
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Chart 5 - Summary of Ki67 expression pre- and post-treatment with fulvestrant (750 mg) (F) or tamoxifen (20 mg) (T) in a two

week pre-operative study.
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Chart 6 - Summary of % KI 67-positive cells pre- and post-treatment with fulvestrant or tamoxifen. The circles represent the
mean and the bars the 95% confidence intervals of the mean; the squares are the median.

treatment with tamoxifen. The effects on PgR contrast with
the effects in postmenopausal women where tamoxifen in-
creases PgR expression. This is due to the fact that in the
presence of high levels of oestrogen in premenopausal wo-
men, tamoxifen acts as an oestrogen antagonist whereas in
postmenopausal women who have much lower levels of oest-
rogen the agonistic effects of tamoxifen are manifested by an
increase in PgR. The magnitude of the effects of tamoxifen
and fulvestrant is similar although there was a numerically
greater reduction in ER with fulvestrant compared with
tamoxifen, although this difference did not reach statistical
significance (p=0.085). In premenopausal women either
doses of fulvestrant higher than 250 mg are required or fulve-

strant should be combined with a GnRH analogue such as
goserelin to reduce circulating oestrogen levels arising from
ovarian activity to produce its maximum effect.

This study showed numerically greater increases in plas-
ma oestradiol levels after treatment with fulvestrant com-
pared with tamoxifen. The increase was seen in patients in
both luteal and follicular phases. Similar observations were
seen in a previous study in premenopausal women with
breast cancer treated at a dose of 250 mg* and in an earlier
study looking at the activity of fulvestrant 250 mg in women
with fibroids.’ It is not clear how fulvestrant causes higher
oestradiol levels as there were no major changes in LH
and FSH. Cross-reactivity of the pure anti-oestrogen in the
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Table 2 - The effects of fulvestrant 750 mg and tamoxifen 20 mg on ER, PgR and Ki67 levels

Pre-treatment Post-treatment

Change from Within group Between group

baseline comparison (p) comparison (p)
ER Allred score?®
Faslodex 750 mg 7 (4,8) 5 (0,8) -2 (-7,1) <0.0001 =
Tamoxifen 7 (3,8) 6 (0,8) -1 (-5, <0.0001 0.0849
PgR Allred score®
Faslodex 750 mg 7 (0,8) 5 (0,8) -1.5 (-7,3) <0.0001 =
Tamoxifen 7 (0,8) 7 (0,8) 0 (-7,4) 0.0757 0.0616
Pre-treatment Post-treatment Change from  Within group LSmean Between group
baseline comparison (p) comparison (p)
%Ki67°  Faslodex 750 mg  15.11 (1.865) 7.95 (1.123) -7.16 (1.841) <0.0001 5.422 =
Tamoxifen 14.79 (1.995) 5.20 (1.223) —9.59 (1.598) <0.0001 2.612 0.062

a The results are presented as medians (min, max) for the pre-treatment, post-treatment and change from baseline values. Analysis has been
performed on the change from baseline scores using non-parametric techniques (since the data were not normally distributed):
(i) Signed rank test on paired data for within treatment group comparisons.

(ii) Wilcoxon signed rank sum test for between group comparisons.

b The results are presented as medians (min, max) for the pre-treatment, post-treatment and change from baseline values. Analysis has been
performed on the change from baseline scores using non-parametric techniques (since the data were not normally distributed):

(i) Signed rank test on paired data for within treatment group comparisons.

(ii) Wilcoxon signed rank sum test for between group comparisons.

¢ The results are presented as means (SE) for the pre-treatment, post-treatment and change from baseline data. Analysis has been performed
on log-transformed data (so that the assumptions of normality hold) using

(i) Paired t-tests for within treatment group comparisons.

(ii) LS means are presented using analysis of covariance (including terms for treatment and covariate to adjust for

baseline pre-treatment values) for between group comparisons.

Table 3 - Changes in tumour markers according to HER2 positivity in 60 premenopausal women treated with fulvestrant

(750 mg) or tamoxifen (20 mg) in a two week pre-operative study

Mean changes in tumour markers (range)

Fulvestrant 750 mg (n = 30)

Tamoxifen 20 mg (n = 30)

HER2-positive (n=7)

HER2 negative (n = 23)

HER2-positive (n = 3) HER2 negative (n = 27)

ER change -2.3 -2.6
(-7,2) 7.1)

PgR change -2.3 -1.5
(=6,0) (-7,-3)

Ki67 change -9.87 -6.34
(-21.59,3.12) (~44.08,12.07)

-3.3 -1.2
(-4,-3) (-5,1)

-0.7 -1.0

(-2,0) (-7,9)

-20.36 -8.80
(~42.78,8.08) (~29.03,-0.42)

oestrogen assay is a possible explanation. Other studies of
tamoxifen and raloxifine in premenopausal women have also
shown increases in circulating oestradiol levels without a
concomitant rise in pituitary hormones, suggesting this is a
class effect.’®'* However, the changes in hormone levels in
this study are difficult to interpret fairly in that patients were
at different stages of the menstrual cycle at the time of com-
mencement. A fairer interpretation would be obtained from a
study in which women started their treatment on day one of
the menstrual cycle. In the current study this would not have
been feasible.

A monthly dose of 250mg fulvestrant is currently
approved for the treatment of postmenopausal women with
advanced, ER-positive breast cancer who have progressed or
relapsed following primary anti-oestrogen therapy. The intro-

duction of the dose of 250 mg followed biological studies
showing that 250 mg reduced proliferation to a similar degree
to that seen with tamoxifen. Consistent with its novel mode
of action, 250 mg of fulvestrant significantly down regulated
ER and PgR.* Although the advent of the third-generation aro-
matase inhibitors has broadened the range of endocrine
treatment options for postmenopausal women, the options
for premenopausal women are still limited. Options include
tamoxifen alone or rendering women postmenopausal with
ovarian ablation and then treating them with one of the
agents currently available for postmenopausal women. This
study has demonstrated that at a dose of 750 mg, fulvestrant
is biologically active and shows similar efficacy to tamoxifen
in down-regulating Ki67, a marker of proliferation. At the
dose of 750 mg fulvestrant is well tolerated and although it
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Table 4 - Mean change from baseline in FSH, LH, oestradiol and progesterone levels in 60 premenopausal women treated

with fulvestrant (750 mg) or tamoxifen (20 mg) in a two week pre-operative study (lower limit of detection of oestradiol and
progesterone = 3.0)

Endocrine parameter

FSH (range) (IU/L) LH (range) (IU/L) Oestradiol (range) (pmol/L) Progesterone (range) (nmol/L)

Fulvestrant 750 mg (n = 30)

Follicular phase -1.6 -0.2 1312 28.3
(-33.1,40.4) (~40.9,34.3) (~261,4062) (-1.1,113.5)
Luteal phase 7.3 6.8 1324 -24.7
(-2.3,29.9) (-13.6,36.3) (~24,3166) (-77.5,-3.7)
Combined 2.98 3.44 1318 0.86
(-33.1,40.4) (~40.9,36.3) (~261,4062) (-77.5,113.5)
Tamoxifen 20 mg (n = 30)
Follicular phase -6.7 -10.6 521 21.2
(-34.6,15.6) (-52.8,12.0) (-551,3146) (-2.3,74.7)
Luteal phase 5.5 5.1 146 -24.2
(-3.5,14.6) (-5.7,35.5) (~1039, 1430) (-70.9,28.1)
Combined -0.42 -2.47 327 -2.27
(-34.6,15.6) (-52.8,35.5) (~1039,3146) (-70.9,74.7)

Follicular and luteal phases in the left hand column are the stages of the menstrual cycle in which the patients were at the first day of starting
the study (blood for hormone assessment was taken prior to drug administration).

Table 5 - Common side effects experienced by 60 premenopausal women treated with fulvestrant (750 mg) or tamoxifen

(20 mg) in a two week pre-operative study

Side-effect Number of patients (%)

Fulvestrant 750 mg (n = 30) Tamoxifen 20 mg (n = 30)

Headache 9 (30) 2 (7)
Hot flushes 7 (23) 5 (17)
Vaginal thrush/discharge 6 (20) 0
Amenorrhoea/disturbances in menses 5 (17) 3 (10)
Nausea 5 (17) 13
Change in bowel habit 3 (10) 3 (10)
Dry mouth/strange taste in mouth 3 (10) 2(7)
Strong smelling urine 3 (10) 0
Lethargy 3 (10) 0
Stomach cramps/abdominal pain 1(3) 3 (10)
Light headed 1(3) 3 (10)
Joint pain 2(7) 0
Increased bruising — generalised 2 (7) 0
Effects of alcohol exacerbated 2 (7) 0
Irritability 1(3) 1(3)

did cause a range of side effects these were all minor (grade =~ Acknowledgements
1). While currently the dose of 750 mg cannot be recom-

mended for use in premenopausal women it does suggest
that if doses higher than 750 mg can be delivered they are
likely to be tolerable and higher doses might be more effica-
cious. Further studies with this agent in premenopausal
women are therefore warranted.
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