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aInstitut Bergonié, Centre Régional de Lutte Contre le Cancer de Bordeaux et du Sud-Ouest, 229, cours de l’Argonne, 33076 Bordeaux, France
bSammons Cancer Center, Baylor University Medical Center, Dallas, TX, USA

cInstituto Portugues De Oncologia De Coimbra, Coimbra, Portugal
dOttawa Regional Cancer Center, Ottawa, ON, Canada

eBreast Center at Baylor College of Medicine and Methodist Hospital, Houston, TX, USA

Received 6 September 2002; received in revised form 2 January 2003; accepted 26 February 2003
Abstract

The efficacy of fulvestrant (FaslodexTM), a novel oestrogen receptor (ER) antagonist that downregulates the ER and has no
known agonist effects, was compared with the aromatase inhibitor anastrozole (ArimidexTM) for the second-line treatment of

advanced breast cancer in postmenopausal women with visceral and non-visceral metastases. Assessment was by means of a ret-
rospective subgroup analysis of combined data from two randomised, phase III trials. Objective response (OR) rates were similar in
patients treated with fulvestrant and anastrozole, respectively (21.9% versus 19.3%—patients with no visceral metastases; 15.7%

versus 13.2%—all of the patients with visceral metastases; 18.8% versus 14.0%—patients with visceral metastases only). The pro-
portion of patients with clinical benefit (CB) was also similar between treatments and between subgroups with and without visceral
disease. Fulvestrant is at least as effective as anastrozole, providing a valuable treatment option for advanced breast cancer in

postmenopausal women with visceral metastases who have failed on prior endocrine therapy.
# 2003 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Endocrine therapy is the treatment of choice in hor-
mone-responsive advanced breast cancer, and the selec-
tive oestrogen receptor (ER) modulator tamoxifen is
well established as a highly effective option [1]. How-
ever, at present no alternative anti-oestrogen therapy is
available for patients who progress on tamoxifen ther-
apy. Moreover, visceral metastases are often regarded
as less likely to respond to hormonal therapy than non-
visceral metastases, with the result that patients with
visceral metastases are frequently preferentially treated
with cytotoxic chemotherapy [2,3].

Fulvestrant (FaslodexTM, AstraZeneca Pharmaceu-
ticals, Macclesfield, UK) is a new ER antagonist that
downregulates the ER and is devoid of the partial ago-
nist properties associated with tamoxifen [4]. In pre-
clinical studies, using a murine model of human breast
cancer, fulvestrant had greater potency than tamoxifen
at inhibiting the growth of human breast tumours, and
was effective at inhibiting the growth of tamoxifen-
resistant tumours [5,6].

Fulvestrant has recently undergone evaluation for
the treatment of advanced breast cancer in post-
menopausal women progressing on endocrine therapy.
The current second-line options used as standard for
tamoxifen-resistant disease are the selective non-
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steroidal aromatase inhibitors, anastrozole and letro-
zole, and the steroidal agent, exemestane. The clinical
trial programme for fulvestrant included two rando-
mised, multicentre trials comparing fulvestrant with
anastrozole. One trial was conducted in Europe/Aus-
tralia/South Africa (trial 0020) [7], the other in North
America (trial 0021) [8]. Data from each trial, and also
combined data from both trials [9], demonstrate that
fulvestrant is at least as effective as anastrozole and is
well tolerated.

Trials 0020 and 0021 were prospectively designed to
allow analysis of combined data. This article describes a
retrospective analysis of the combined data comparing
the efficacy of fulvestrant and anastrozole in the sub-
group of patients from trials 0020 and 0021 with visceral
metastases (i.e., metastases to the liver and/or lung)
conducted to determine whether visceral metastases are
responsive to these agents.
2. Patients and methods

Trials 0020 and 0021 were conducted concurrently,
with recruitment between May 1997 and September
1999. Trial 0020 was an open-label, multicentre, rando-
mised, parallel-group study conducted in Europe, Aus-
tralia and South Africa. Trial 0021 was a double-blind,
double-dummy, multicentre, randomised, parallel-
group study conducted in North America.

Detailed methodologies for the two trials [7,8] and
also a combined analysis of overall trial data [9] have
been reported previously. Both trials were conducted in
accordance with the Declaration of Helsinki, with the
approval of relevant ethical committees, and with the
informed, written consent of all patients.

2.1. Patients

Trials 0020 and 0021 recruited postmenopausal
women with locally advanced or metastatic breast can-
cer with objective evidence of disease recurrence or
progression on adjuvant endocrine therapy or following
first-line endocrine therapy for advanced disease. Fur-
ther inclusion criteria included histological or cytologi-
cal proof of breast cancer, the presence of at least one
measurable or evaluable lesion, tumours with evidence
of hormone sensitivity (i.e., prior sensitivity to hormo-
nal therapy or known ER or progesterone receptor
positivity), a life expectancy of >3 months, a World
Health Organization (WHO) performance status of 42,
and no prior fulvestrant or aromatase inhibitor therapy.

Patients were excluded if they had life-threatening
metastatic visceral disease (defined as extensive hepatic
involvement) or symptomatic pulmonary lymphangitic
spread. Patients with discrete pulmonary parenchymal
metastases were eligible for inclusion, provided their
respiratory function was not compromised as a result of
the disease.

2.2. Treatment

Patients were randomised to receive either fulvestrant
250 mg as a once-monthly intramuscular (i.m.) injection
(1 � 5 ml (trial 0020) or 2 � 2.5 ml (trial 0021)) or
anastrozole 1 mg as a once-daily oral dose. Treatment
continued until there was objective evidence of disease
progression, or until early withdrawal from the trial
because of an unacceptable adverse event, non-com-
pliance with the protocol, or withdrawal of patient
consent. Thereafter, trial treatment was stopped and
standard therapy was initiated. All patients were fol-
lowed up for progression and thereafter until death
(unless the patient refused).

2.3. Combined analysis

This combined analysis considered the following sub-
groups: (a) patients with no visceral metastases; (b) all
patients with visceral metastases; and (c) patients with
visceral metastases only. Patients with bone metastases
only were included in the analysis for comparative pur-
poses. Patients with bone metastases only who were
receiving bisphosphonates at entry were only evaluable
for progression, and so were excluded from the efficacy
evaluations. Efficacy evaluations comprised the rate of
objective response (OR), the rate of clinical benefit
(CB), and the durations of OR and CB.

OR was defined as a best overall response of complete
response (CR) or partial response (PR). Treatment dif-
ferences in OR were assessed by comparing the propor-
tion of responders (CR and PR) using a logistic
regression model (with covariates for trial and treat-
ment). Results have been presented in terms of the esti-
mated difference in response rates (fulvestrant-
anastrozole) and the corresponding 95% confidence
interval (CI) and P value. Non-inferiority was con-
cluded if the lower limit of this 95% CI was 510%, i.e.
a deficiency in the difference in response rates of greater
than 10% could be ruled out. This is the same criterion
as used for assessing non-inferiority of OR in previous
US regulatory submissions of hormonal treatments for
advanced breast cancer.

The rate of CB was defined as a best overall response
of CR, PR or stable disease (SD) for 524 weeks.
Treatment differences for CB were assessed as described
above for OR. The duration of OR was defined from
randomisation to disease progression or death (patients
with OR only) and the duration of CB was defined from
randomisation to disease progression or death (patients
with CB only).

A CR was defined as no clinical, radiological or bio-
chemical evidence of residual lesions plus no evidence of
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disease recurrence or death within the following 4
weeks. A PR was defined as an improvement in disease
compared with baseline and no evidence of disease pro-
gression plus no evidence of disease recurrence or death
within the following 4 weeks. Data were analysed on an
intent-to-treat basis.
3. Results

The intent-to-treat population for trials 0020 and
0021 comprised 851 patients: 428 patients were rando-
mised to receive fulvestrant and 423 patients were ran-
domised to anastrozole. Most patients had previously
undergone treatment with tamoxifen (96.0% fulvestrant
group; 97.4% anastrozole group).

Visceral metastases were present in 381 patients
(44.8%). Of those with visceral metastases, 226 patients
(59.3%) also had metastases to skin, bone or other non-
visceral tissues, and 155 patients (40.7%) had visceral
metastases only. Bone metastases only were observed in
104 patients who were not taking bisphosphonates at
entry (55 patients treated with fulvestrant and 49
patients treated with anastrozole). Of the patients with
visceral metastases only, lung tumours were more fre-
quently observed in both patient groups (fulvestrant 37
(53.6%); anastrozole 42 (48.8%)) compared with liver
tumours (fulvestrant 26 (37.7%); anastrozole 26
(30.2%)). More patients with both lung and liver
metastases were randomised to anastrozole (18 (20.9%))
than fulvestrant (6 (8.7%)). Patients were followed for a
median 15.1 months from randomisation.

3.1. Rates of objective response and clinical benefit

The OR rate was similar between fulvestrant and
anastrozole in all three patient subgroups (Table 1).
With fulvestrant, the OR rate was 21.9% in patients
without visceral metastases, 15.7% in all of the patients
with visceral metastases, and 18.8% in patients with
visceral metastases only. In patients with bone metas-
tases only, the OR rate was 12.7 and 6.1% for patients
treated with fulvestrant or anastrozole, respectively.

The proportion of patients gaining CB was also simi-
lar between treatments in each subgroup, and with ful-
vestrant reached 47.7% in patients without visceral
metastases, 38.2% in all of the patients with visceral
metastases, and 49.3% in patients with visceral metas-
tases only. In patients with bone metastases, CB was
gained by 60.0 and 53.1% of patients treated with ful-
vestrant or anastrozole, respectively.

The criteria for non-inferiority of fulvestrant relative
to anastrozole were fulfilled for OR and CB rates in
each of the subgroups (Table 1).

3.2. Duration of objective response and clinical benefit

The duration of OR for the three patient subgroups is
presented in Fig. 1. In patients without visceral metas-
tases, the median duration of OR was 14.3 months with
fulvestrant and 13.7 months with anastrozole (Figs. 1a
and 2a). Among those with visceral metastases, the
median duration of OR was 17.5 months with fulves-
trant and 11.7 months with anastrozole, both in all
patients with visceral metastases and in those with visc-
eral metastases only.

The median duration of CB was 14.3 months with
fulvestrant and 13.7 months with anastrozole in patients
without visceral metastases, 11.0 and 8.9 months,
respectively, in all of the patients with visceral meta-
stases, and 10.8 and 9.1 months, respectively, in patients
with visceral metastases only (Fig. 2b). In patients with
bone metastases only, who were not treated with
bisphosphonates at entry, the median duration of CB
was 19.3 and 21.1 months for patients treated with ful-
vestrant and anastrozole, respectively.
4. Discussion

This retrospective combined analysis of data from
trials 0020 and 0021 was conducted to determine whe-
Table 1

Rates of objective response and clinical benefit in patients without or with visceral metastases
Total population
 No visceral metastases
 All patients with visceral metastases
 Visceral metastases only
Fulvestrant
 Anastrozole
 Fulvestrant
 Anastrozole
 Fulvestrant
 Anastrozole
 Fulvestrant
 Anastrozole
Patients (n)
 428
 423
 237
 233
 191
 190
 69
 86
Objective response
 82 (19.2%)
 70 (16.5%)
 52 (21.9%)
 45 (19.3%)
 30 (15.7%)
 25 (13.2%)
 13 (18.8%)
 12 (14.0%)
Difference in OR rates%

(95% CI); P value
2.63 (�2.24, 8.71); P=0.32
 2.62 (�4.08, 11.28); P=0.48
 2.51 (�3.68, 11.77); P=0.49
 4.73 (�5.12, 21.49); P=0.43
Complete response
 20 (4.7%)
 11 (2.6%)
 12 (5.1%)
 9 (3.9%)
 8 (4.2%)
 2 (1.1%)
 7 (10.1%)
 1 (1.2%)
Partial response
 62 (14.5%)
 59 (13.9%)
 40 (16.9%)
 36 (15.5%)
 22 (11.5%)
 23 (12.1%)
 6 (8.7%)
 11 (12.8%)
Stable disease for 524 weeks
 104 (24.3%)
 103 (24.3%)
 61 (25.7%)
 57 (24.5%)
 43 (22.5%)
 46 (24.2%)
 21 (30.4%)
 24 (27.9%)
Clinical benefit
 186 (43.5%)
 173 (40.9%)
 113 (47.7%)
 102 (43.8%)
 73 (38.2%)
 71 (37.4%)
 34 (49.3%)
 36 (41.9%)
Difference in CB rates% (95% CI);

P value
2.70 (�3.85, 9.49); P=0.43
 3.90 (�5.00, 12.97); P=0.40
 1.12 (�8.15, 11.31); P=0.82
 7.54 (�7.83, 23.11); P=0.35
95% CI, 95% Confidence Interval; CB, clinical benefit; OR, objective response.
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ther patients with visceral metastases respond simi-
larly to fulvestrant and anastrozole as the overall
study population with advanced breast cancer. The
two trials had very similar designs and were pro-
spectively designed for combination. Although fulves-
trant was administered as a 1 � 5 ml injection in
trial 0020 and as 2 � 2.5 ml injections in trial 0021,
the pharmacokinetic profiles of fulvestrant given by
these two regimens have been shown to be compar-
able [10] and unlikely to result in different outcomes
for fulvestrant treatment.
The results demonstrate that both agents are active in
the treatment of visceral metastases and that fulvestrant
is at least as effective as anastrozole in patients with or
without visceral metastases, as determined by rates of
OR and CB. In patients without visceral metastases, the
OR rate of 21.9% induced by fulvestrant is comparable
to the 19.3% induced by anastrozole.

The activity of fulvestrant and anastrozole in patients
with visceral metastases (OR rates: 15.7 and 13.2%,
respectively) shows that the presence of visceral metas-
tases is not an indication of non-responsiveness to
Fig. 1. Duration of objective response in patients (a) without visceral metastases, (b) with visceral metastases and (c) with visceral metastases only.
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hormonal therapy. In patients with visceral metastases
only, the OR rate reached 18.8% with fulvestrant and
14.0% with anastrozole. The median durations of OR
of 17.5 months with fulvestrant and 11.7 months with
anastrozole (both in all of the patients with visceral
metastases and in those with visceral metastases only)
suggest that responses to both agents are durable.
Notably, in the subgroup of patients with visceral
metastases only, seven (10.1%) patients receiving ful-
vestrant obtained a CR, compared with a single patient
(1.2%) in the anastrozole group.

In patients with bone metastases only, 7 (12.7%)
patients receiving fulvestrant obtained an OR compared
with 3 (6.1%) patients treated with anastrozole. In
patients with bone metastases only, both fulvestrant and
anastrozole exhibited broadly similar CB rates (60.0 and
53.1%, respectively) and similar median durations of
CB (19.3 and 21.1 months, respectively); insufficient
patient numbers were available to determine a median
duration of response.

Overall, this retrospective analysis demonstrates that
the novel oestrogen antagonist fulvestrant, given as a
once-monthly 250 mg i.m. injection, is a valuable option
for the treatment of advanced breast cancer in post-
menopausal women with and without visceral metas-
tases who have failed on prior endocrine therapy. In
hormone receptor-positive women and/or those who
have shown objective responses to first-line endocrine
therapy, the presence of visceral metastases alone
should not be a reason for excluding patients from fur-
ther hormonal treatment, although the clinician should
consider additional factors such as the pace of the dis-
ease when making a decision regarding further hormo-
nal treatment.
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