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Abstract

Anastrozole (‘Arimidex’) is indicated for the treatment of advanced breast cancer in postmenopausal women. Combined analysis
of two international randomised, double-blind trials (n=1021) showed that in patients with hormone receptor-positive tumours,

first-line treatment with anastrozole significantly prolonged the time to progression (TTP) compared with tamoxifen (median TTP:
10.7 versus 6.4 months, respectively; P=0.022). Second-line tamoxifen following anastrozole, or vice versa, in this trial population
was unblinded. The treatments were crossed over and then efficacy was assessed using a questionnaire. Of 511 patients randomised

to anastrozole, 137 (26.8%) received second-line tamoxifen. Questionnaire data were available for 119 patients; 58 (48.7%) gained
clinical benefit (CB=complete+partial response (CR+PR)+(stable disease (SD) 524 weeks)), while 12 (10.1%) had an objective
response (OR=CR+PR). Of 510 patients randomised to tamoxifen, 134 (26.3%) received second-line anastrozole. Questionnaire

data from 95 patients showed that 54 (56.8%) gained CB and 7 of the patients gaining CB (7.4%) had an OR. Previous studies
showed anastrozole is effective after first-line tamoxifen. These data show that the sequential administration of first-line anastrozole
followed by tamoxifen provides effective use of these drugs in the treatment of postmenopausal women with advanced breast
cancer.

# 2003 Elsevier Ltd. All rights reserved.
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1. Introduction

Approximately two-thirds of all breast cancers are
oestrogen receptor (ER)-positive [1], of which 60–70%
will respond to hormone therapies, including oestrogen
deprivation strategies. Consequently, reducing the level
of oestrogen remains a valuable target for breast cancer
treatment in both pre- and postmenopausal women.
This is achieved either by agents that block oestrogen at
the receptor level, for example tamoxifen, or by inhibi-
tors of oestrogen biosynthesis, such as the aromatase
inhibitors (AI), in postmenopausal patients.
The use of available classes of endocrine agents in the

optimal sequence to prolong survival, maintain quality
of life and provide maximal palliation is the goal of
treatment for advanced breast cancer. Traditionally,
tamoxifen has been used as the first-line therapy for
advanced breast cancer, with AIs being used as second-
line treatment when tamoxifen fails. As second-line
treatment, AIs have efficacy and tolerability benefits
over megestrol acetate and have been established as the
agents of choice in this setting [2,3], relegating megestrol
acetate to third- or fourth-line use.
Results from two recent studies, the North American

and the TARGET (Tamoxifen or ‘Arimidex’ Randomised
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Group Efficacy and Tolerability) trials, indicate that
anastrozole should now be considered as an alternative
first-line therapy to tamoxifen in postmenopausal
women with advanced breast cancer [4–6]. The North
American study, in which approximately 90% of
patients had confirmed oestrogen- and/or progesterone-
receptor (ER/PgR)-positive tumours, reported a sig-
nificant improvement in time to disease progression
(TTP) and percentage of patients gaining clinical benefit
(CB) with anastrozole compared with tamoxifen (median
TTP: anastrozole 11.1 months, tamoxifen 5.6 months,
P=0.005; CB: anastrozole 59%; tamoxifen 46%,
P=0.0098) [5]. The TARGET study, in which only 45%
of patients had confirmed ER/PgR-positive tumours,
found that median TTP and CB rates were similar for
both anastrozole and tamoxifen [4]. These two studies
were designed and prospectively planned for combined
analysis. Subgroup analysis of patients with ER/PgR-
positive tumours using the combined data from the two
studies also showed a significant improvement in TTP in
the anastrozole arm compared with the tamoxifen arm
(median TTP: anastrozole 10.7 months, tamoxifen 6.4
months, P=0.022) [6]. Indeed, anastrozole was the first
endocrine agent to show significant benefit over tamox-
ifen with respect to TTP in patients with hormone-sen-
sitive tumours.
When making the decision to use anastrozole first-

line, it is important that clinicians are confident that the
change in sequence of administration of endocrine
agents from tamoxifen followed by anastrozole to ana-
strozole followed by tamoxifen does not impact on the
overall benefit to patients provided by the two drugs.
Thus, we carried out a retrospective collection of data
from the TARGET and North American first-line trials
to determine whether or not tamoxifen was effective as a
second-line endocrine therapy in patients progressing on
anastrozole treatment. A further aim was to investigate
whether or not there was any detrimental impact on
overall benefit to patients when tamoxifen was given
after anastrozole compared with tamoxifen followed by
anastrozole.
We present the findings from this retrospective analy-

sis with respect to objective response (OR) and CB for
the overall population, and separately consider the
influence of hormone receptor status and visceral
spread.
2. Patients and methods

A total of 1021 patients in the North American
(n=353) [5] and TARGET (n=668) [4] trials were ran-
domised 1:1 to receive either anastrozole 1 mg once
daily (od) or tamoxifen 20 mg od. Randomised double-
blind, double-dummy treatment was continued until
objective disease progression; patients could then
receive further therapy on an open-label basis, including
cross-over to anastrozole or tamoxifen as second-line
therapy. Details of patients receiving intervening thera-
pies before crossing over to tamoxifen or anastrozole,
and types of therapy received, were documented.
Patients were followed-up until death (combined med-
ian duration of follow-up=18.2 months) [6]. The meth-
ods have been described in more detail elsewhere [4–6].
Written informed consent was obtained from all
patients, and the studies were approved by the appro-
priate institutional review board at each site.
The efficacy of the cross-over from anastrozole to

tamoxifen and vice versa was assessed retrospectively
using questionnaires for data collection and by eval-
uation of complete response (CR), partial response
(PR), stable disease (SD) and progressive disease (PD).
Objective response was calculated as CR+PR, and CB
was calculated as CR+PR+(SD 524 weeks).
The completed case report forms from the two studies

were used to identify patients (and their treating clin-
icians) who had received treatment with anastrozole
followed by tamoxifen on relapse and also those patients
who had received tamoxifen followed by anastrozole.
Questionnaires designed to ascertain the OR and CB to
each of the treatments received were sent to these
investigators for completion (Fig. 1 shows the ques-
tionnaire). These questionnaires were not part of the
original study protocol and were returned at the inves-
tigators’ discretion.
3. Results

3.1. Patients’ characteristics

Patients’ characteristics were similar between the
anastrozole and tamoxifen groups (Table 1). In both
groups, there was a higher proportion of patients with
early breast cancer and with unknown hormone recep-
tor status tumours in the sub-group that did not cross
over versus the sub-group that crossed over to the
alternative therapy.

3.2. Patients crossed over from anastrozole to tamoxifen

Of the 511 patients who were initially randomised to
anastrozole, 137 (26.8%) received tamoxifen as second-
line therapy (Fig. 2). 40 patients who crossed over from
anastrozole to tamoxifen had intervening chemo-
therapy, other hormonal therapy or a combination of
other hormonal therapy and chemotherapy (Table 2).
Of these patients, 4 (2.9%) received intervening hormo-
nal therapy and 7 (5.1%) received combined hormonal
and chemotherapy; therefore, use of tamoxifen in these
patients should be considered third-line. One patient
was subsequently found to have stayed on anastrozole
B. Thürlimann et al. / European Journal of Cancer 39 (2003) 2310–2317 2311



Fig. 1. Assessment questionnaire for patients who crossed over to receive tamoxifen following anastrozole treatment.
Table 1

Patients’ characteristics for those crossing over and not crossing over from anastrozole to tamoxifen or from tamoxifen to anastrozole
Anastrozole
 Tamoxifen
Crossed to tamoxifen

(n=98)
Did not cross over

(n=413)
Crossed to anastrozole

(n=105)
Did not cross over

(n=405)
Age (years)
Median (range)
 69 (31–90)
 67 (30–91)
 67 (41–92)
 66 (40–92)
Weight (kg)a
Median (range)
 67 (40–121)
 69 (40–121)
 65 (44–127)
 68 (36–140)
Disease status at first diagnosis (n (%))
Advanced
 49 (50.0)
 166 (40.2)
 53 (50.5)
 176 (43.5)
Early
 49 (50.0)
 245 (59.3)
 52 (49.5)
 228 (56.3)
Unknown
 0
 2 (0.5)
 0
 1 (0.2)
Hormone receptor statusb (n (%))
+ve
 70 (71.4)
 235 (56.9)
 78 (74.3)
 228 (56.3)
�ve
 1 (1.0)
 1 (0.2)
 0
 1 (0.2)
Unknown
 27 (27.6)
 177 (42.9)
 27 (25.7)
 176 (43.5)
a Weight was recorded for 97 patients in the anastrozole group that crossed to tamoxifen and 404 that did not cross over, and 102 patients in the

tamoxifen group that crossed to anastrozole and 394 that did not cross over.
b Data for most recent hormone receptor status. Hormone receptor-positive status includes patients with tumours that are oestrogen receptor-

and/or progesterone receptor-positive.
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and had not received tamoxifen as second-line therapy.
The remaining 374 (73.2%) patients who did not cross
over to tamoxifen received alternative second-line
therapies (Table 3).
Overall, replies to the assessment questionnaires were

received for 119 patients (85 of these patients received
no intervening chemotherapy, other hormonal therapy
or combined chemotherapy and hormonal therapy), the
results of which are shown in Table 4. For the overall
population, 10.1% (12/119) of patients had an OR and
48.7% (58/119) achieved CB. Results for patients
crossing directly to tamoxifen, without intervening
therapy, were similar to those for all patients (Table 4).
In the sub-group of patients with confirmed ER/PgR-

positive tumours, OR was reported in 8.1% (6/74) of
patients and CB in 47.3% (35/74) of patients (Fig. 3).
For those patients with visceral metastases (� tumours
at other sites), OR and CB rates were 13.3% (6/45) and
48.9% (22/45), respectively, compared with OR and CB
rates of 8.2% (6/73) and 49.3% (36/73), respectively, in
patients without visceral metastases (Fig. 4).

3.3. Patients crossed over from tamoxifen to anastrozole

Of the 510 patients initially randomised to tamoxifen,
134 (26.3%) were recorded as having received anastro-
zole as second-line therapy (Fig. 2). 27 patients who
crossed over from tamoxifen to anastrozole had inter-
vening chemotherapy, other hormonal therapy, or
combined hormonal therapy and chemotherapy
(Table 2). Of these patients, 6 (4.5%) received interven-
ing hormonal therapy and 3 (2.2%) received a combi-
nation of hormonal and chemotherapy; therefore, the
use of anastrozole in these patients should be considered
third-line. The remaining 376 (73.7%) patients who did
not cross over to anastrozole received alternative sec-
ond-line therapies (Table 3).
Overall, replies to the assessment questionnaires were

received for 95 patients (74 of these patients received no
intervening chemotherapy, other hormonal therapy, or
combined chemotherapy and hormonal therapy), the
Table 2

Patients crossing over from anastrozole to tamoxifen or tamoxifen to

anastrozole who received intervening therapies
Intervention therapy
 Tamoxifen

following

anastrozole

(n=137)
Anastrozole

following

tamoxifen

(n=134)
Hormonal therapy
 4
 6
Combination of hormonal

and chemotherapy
7
 3
CMF
 11
 2
FEC
 2
 5
Other cytotoxic agent
 16
 11
Total
 40
 27
CMF, cyclophosphamide, methotrexate and fluorouracil; FEC,

fluorouracil, epirubicin and cyclophosphamide.
Table 3

Patients who did not receive anastrozole or tamoxifen as second-line

treatment
Second-line therapya
 First-line therapy
Anastrozole

(n=511)
Tamoxifen

(n=510)
Radiotherapy, n (%)
 106 (20.7)
 115 (22.5)
Chemotherapy, n (%)
 138 (27.0)
 154 (30.2)
Further hormonal therapy, n (%)
 161 (31.5)
 198 (38.8)
Other therapies, n (%)
 98 (19.2)
 95 (18.6)
No further treatment, n (%)
 126 (24.7)
 115 (22.5)
a Some patients received more than one therapy.
Fig. 2. Trial profile.
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results of which are shown in Table 5. In the overall
population, 7.4% (7/95) of patients and 56.8% (54/95)
of patients showed OR and CB, respectively. Results for
patients crossing directly to tamoxifen, without inter-
vening therapy, were similar to those for all patients
(Table 5).
In the sub-group of patients with confirmed ER/PgR-

positive tumours, OR was reported in 4.5% (3/66) of
patients and CB in 59.1% (39/66) of patients (Fig. 3).
For those patients with visceral metastases, OR and CB
were 7.5% (3/40) and 52.5% (21/40), respectively, com-
pared with an OR and CB of 7.3% (4/55) and 60.0%
(33/55), respectively, in those patients without visceral
metastases (Fig. 4).
4. Discussion

These data, obtained with a similar cross-over rate for
both sequences, show good and similar activity for
tamoxifen following anastrozole treatment compared
with anastrozole following tamoxifen treatment, and
thus indicate that tamoxifen is effective as second-line
therapy in patients progressing on first-line anastrozole.
The results for each treatment sequence were similar in
all patient groups, with no difference seen between
patients in the overall population and those with ER/
PgR-positive tumours or for patients with or without
visceral metastases. Clinical benefit and OR for the dif-
ferent patient groups were also similar between the
treatment sequences.
Furthermore, our results suggest that the sensitivity to

second-line endocrine treatment is maintained in patients
receiving an intervening therapy after failure of first-line
hormonal therapy with tamoxifen or anastrozole
(Tables 4 and 5). A total of 8% of patients receiving
tamoxifen following anastrozole and 6.7% of patients
receiving anastrozole following tamoxifen received
Table 4

Efficacy data following cross-over treatment from anastrozole to

tamoxifen
All patients

receiving

tamoxifen

following

anastrozole
Patients

crossing

directly to

tamoxifena
Patients

receiving

intervening

therapy
Questionnaire
 137
 96
 41
Replies
 119
 85
 34
OR (no./total (%))
 12/119 (10.1)
 8/85 (9.4)
 4/34 (11.8)
SD (no./total (%))
 63/119 (52.9)
 48/85 (56.5)
 15/34 (44.1)
SD 524 weeks
 46/119 (38.7)
 35/85 (41.2)
 11/34 (32.4)
SD <24 weeks
 13/119 (10.9)
 10/85 (11.8)
 3/34 (8.8)
SD duration unknown
 4/119 (3.4)
 3/85 (3.5)
 1/34 (2.9)
CB (no./total (%))
 58/119 (48.7)
 43/85 (50.6)
 15/34 (44.1)
PD (no./total (%))
 31/119 (26.1)
 24/85 (28.2)
 7/34 (20.6)
Not evaluable (missing)
 13
 5
 8
OR, objective response (complete and partial responses); SD, stable

disease; CB, clinical benefit (complete and partial responses+(stable

disease 524 weeks)); PD, progressive disease.
a Direct cross-over: no intervening chemotherapy, hormonal ther-

apy or a combination of both.
Fig. 3. Objective response and clinical benefit following cross-over

treatment with anastrozole and tamoxifen for patients with oestrogen

and/or progesterone receptor-positive status.
Fig. 4. (a) Objective response and (b) clinical benefit following cross-

over treatment with anastrozole and tamoxifen for patients with and

without visceral metastases.
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intervening hormonal therapy or a combination of hor-
monal and chemotherapy; for these patients, the fol-
lowing therapy is to be considered third-line, rather
than second-line, endocrine therapy.
This retrospective analysis was not part of the study

protocol and some investigators did not respond. How-
ever, the proportion of questionnaires returned was
high and similar for the anastrozole/tamoxifen (87%)
and tamoxifen/anastrozole (71%) treatment groups. In
addition, cross-over to the alternative treatment was not
part of the study protocol. Further treatment was at the
investigators’ discretion, and some investigators may
have deemed certain patients unsuitable for further
endocrine therapy or preferred alternative endocrine
agents. Again, a similar proportion of patients in each
arm crossed over to the alternative treatment (26.8% in
the anastrozole arm and 26.3% in the tamoxifen arm).
A sub-analysis of the cross-over data in terms of sur-

vival has not been performed. However, in the initial
survival analysis of the combined data [7], the median
time to death (TTD) was comparable between the two
treatment arms (39.2 months versus 40.1 months, for
tamoxifen versus anastrozole, respectively, in the overall
population, hazard ratio (HR)=0.97, lower 95% con-
fidence limit (CL)=0.84; 40.8 months versus 41.3
months, respectively, in the ER/PgR-positive sub-
group, HR=1.00, lower 95% CL=0.83).
Although previous trials have shown that third-gen-

eration AIs, anastrozole, letrozole and exemestane are
effective in postmenopausal women with advanced
breast cancer who have progressed on tamoxifen [2,3,8],
there are no comparable cross-over data for third-gen-
eration AIs other than anastrozole (letrozole and exe-
mestane) versus tamoxifen in the treatment of advanced
breast cancer. A trial comparing letrozole with tamox-
ifen as first-line therapy for postmenopausal women
with advanced breast cancer included a cross-over
design [9], but no results on sequencing of treatments
from this trial have been published to date. However,
cross-over data for the second-generation AI fadrozole
and tamoxifen show similar results to those presented
here. Fadrozole 1 mg twice daily (n=105) was com-
pared with tamoxifen 20 mg od (n=107) in post-
menopausal women with advanced disease [10]. Of
these, 148 (70%) crossed over to the alternative treat-
ment when the initial treatment failed: 82 to tamoxifen
and 66 to fadrozole. The objective response rate was
29% in patients switching from fadrozole to tamoxifen
and 9% in patients switching from tamoxifen to fadro-
zole; CB rates were 59 and 55%, respectively. Overall
survival (OS) for the crossed-over patients was not pre-
sented; however, OS for all 212 randomised patients
receiving the first treatment was similar in the two arms
(P=0.90), with more than 25% of patients surviving for
5 years.
Since AIs have a different mechanism of action to

tamoxifen they might be expected to produce a further
response in patients progressing on tamoxifen. Several
studies have also found that an alternative AI is effec-
tive after treatment with a previous AI has failed. Both
formestane and exemestane have been shown to be
effective in patients who have progressed on aminoglu-
tethimide [11,12], while anastrozole was effective in
patients who progressed on formestane [13]. Exemes-
tane has also shown efficacy in patients who progressed
on aminoglutethimide, anastrozole, letrozole or vor-
ozole [14]. These studies indicate that complete cross-
resistance does not occur between AIs and that sequen-
cing of treatments prolongs the beneficial effect of
endocrine therapy. The successful strategy of sequential
Table 5

Efficacy data following cross-over treatment from tamoxifen to anastrozole
All patients

receiving anastrozole

following tamoxifen
Patients crossing

directly to anastrozolea

Patients receiving

intervening therapy
Questionnaire
 134
 107
 27
Replies
 95
 74
 21
OR (no./total (%))
 7/95 (7.4)
 6/74 (8.1)
 1/21 (4.8)
SD (no./total (%))
 55/95 (57.9)
 45/74 (60.8)
 10/21 (47.6)
SD 524 weeks
 47/95 (49.5)
 39/74 (52.7)
 8/21 (38.1)
SD <24 weeks
 7/95 (7.4)
 5/74 (6.8)
 2/21 (9.5)
SD duration unknown
 1/95 (1.1)
 1/74 (1.4)
 0
CB (no./total (%))
 54/95 (56.8)
 45/74 (60.8)
 9/21 (42.9)
PD (no./total (%))
 21/95 (22.1)
 15/74 (20.3)
 6/21 (28.6)
Not evaluable (missing)
 12
 8
 4
OR, objective response (complete and partial responses); SD, stable disease; CB, clinical benefit (complete and partial responses+(stable disease

524 weeks)); PD, progressive disease.
a Direct cross-over: no intervening chemotherapy, hormonal therapy or a combination of both.
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endocrine treatment in advanced breast cancer is
currently being investigated in the adjuvant setting to
extend the benefit of this approach to all breast cancer
patients [15–18].
Further to previous reports from the North American

and TARGET trials [4–6] and from a more recent,
independent trial [19], the current data support the use
of anastrozole as first-line treatment in postmenopausal
women with hormone receptor-positive advanced breast
cancer. Additional data to confirm the best treatment
sequence for advanced breast cancer will be derived
from the Swiss Group for Clinical Cancer Research
(SAKK) cross-over trial, which is a sub-trial of the lar-
ger TARGET trial. This sub-trial is investigating cross-
over responses in a double-blind manner following first-
line anastrozole and tamoxifen in a formalised, rando-
mised way [20].
Until recently, tamoxifen was the preferred treatment

for advanced breast cancer in postmenopausal women
who had not received prior adjuvant endocrine therapy.
The data presented here confirm that first-line anastro-
zole followed by tamoxifen is an effective treatment
sequence, and that changing over therapy to this
sequence should not impact on the overall benefit of
these drugs. Since anastrozole is a more effective and
better tolerated first-line agent compared with tamox-
ifen for postmenopausal women with hormone recep-
tor-positive advanced breast cancer, anastrozole
followed by tamoxifen may be considered the better
treatment strategy for treating these patients.
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