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Abstract Clinical evidence supporting the use of aro-
matase inhibitors (Als) in adjuvant therapy for hor-
mone-sensitive early breast cancer (EBC) has grown
rapidly over the past few years and is reviewed in this
article. The results of two studies—the Arimidex,
Tamoxifen, Alone or in Combination (ATAC) trial and
the Breast International Group (BIG) 1-98 trial—sup-
port the use of Als as primary adjuvant therapy for
EBC, with significantly prolonged disease-free survival,
time to recurrence, and time to distant recurrence for
both anastrozole and letrozole over tamoxifen. Fur-
thermore, anastrozole has an established beneficial
risk:benefit ratio compared with tamoxifen with mature
data over the full 5-year recommended treatment period.
For women who have already received 2-3 years of
tamoxifen, switching studies with anastrozole [the Ital-
ian Tamoxifen Anastrozole (ITA) trial and the Austrian
Breast and Colorectal Cancer Study Group (ABCSG) 8/
Arimidex-Nolvadex (ARNO 95) trial] and exemestane
[the Intergroup Exemestane Study (IES)] have also
shown that 5 years of primary adjuvant tamoxifen
therapy is not optimal and that switching to an Al
should be considered. Finally, for those women who
have completed 5 years of tamoxifen, based on the re-
sults of the MA 17 trial, extended adjuvant treatment
with letrozole should be considered. Although no
sequencing data are available yet, current evidence
suggests that an Al should be the adjuvant treatment of
choice over tamoxifen, and anastrozole is the only Al
with mature adjuvant data to date.
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Introduction

Five years of tamoxifen has been the standard adjuvant
endocrine treatment for hormone-sensitive early breast
cancer (EBC) for almost 30 years, but better-tolerated
alternatives with improved efficacy have been sought to
improve prognosis for postmenopausal women diag-
nosed with EBC. Although adjuvant tamoxifen de-
creases the risk of recurrence for postmenopausal
women by around 50% [8], long-term tamoxifen use also
increases the risk of endometrial cancer by up to four-
fold over this time [8], with no additional benefit gained
from extending treatment beyond 5 years [9].

Clinical evidence supporting the use of aromatase
inhibitors (Als) in adjuvant therapy for hormone-sen-
sitive EBC has grown rapidly over the past few years.
Unlike tamoxifen, which inhibits the oestrogen receptor
pathway and transcription of oestrogen-regulated
genes, Als prevent synthesis of oestrogen by inhibiting
the aromatase enzyme that catalyses the conversion of
androgens to oestrogens. Clinical development has led
to the availability of three third-generation Als: anas-
trozole and letrozole (both non-steroidal Als) and ex-
emestane (a steroidal AI). Initially tested and used in
the treatment of postmenopausal women as first- or
second-line treatment for advanced breast cancer, the
most recent advances have been made in the use of
third-generation Als as adjuvant therapy for EBC.
Clinical trials have assessed the efficacy and safety of
Als compared with tamoxifen as: primary adjuvant
therapy for newly diagnosed women with EBC; an
alternative for women who have already received 2-
3 years of prior adjuvant tamoxifen; and extended
adjuvant therapy for women who have completed
5 years of adjuvant tamoxifen. In this article, these
recent clinical trial results and their implications for
clinical practice are discussed.



Primary aromatase inhibitor adjuvant therapy for newly
diagnosed women

Results are available from two studies that have inves-
tigated the use of Als as primary adjuvant therapy for
postmenopausal women with newly diagnosed EBC. For
the first of these studies, the Arimidex, Tamoxifen,
Alone or in Combination (ATAC) trial, which com-
pared anastrozole versus tamoxifen, mature results have
been published at a median follow-up of 68 months [3].
For the second study, the Breast International Group
(BIG) 1-98 trial, which compared letrozole versus
tamoxifen, initial results at a median follow-up of
26 months were presented at the ninth International
Conference on the Primary Therapy of Early Breast
Cancer in St Gallen, Switzerland, in January 2005 [4].

The ATAC trial

The ATAC trial compared anastrozole with tamoxifen
as initial adjuvant treatment in 9,366 postmenopausal
women with EBC, of whom 84% were hormone recep-
tor-positive [1-3]. Primary endpoints were disease-free
survival (defined as the time to earliest occurrence of
local or distant recurrence, new primary breast cancer,
or death from any cause) and tolerability.

Data covering the entire 5-year adjuvant period
(median follow-up 68 months) confirmed improved
efficacy and superior tolerability of anastrozole com-
pared with tamoxifen. Patients receiving anastrozole
had significantly prolonged disease-free survival [575
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vs. 651 events; hazard ratio (HR) 0.87; 95% confi-
dence intervals (CI) 0.78, 0.97; P = 0.01], time to
recurrence (402 vs. 498 events; HR 0.79; 95% CI 0.70,
0.90; P=0.0005), and time to distant recurrence (324
vs. 375 events; HR 0.86; 95% CI 0.74, 0.99; P=0.04),
with greater advantages seen in patients with hormone
receptor-positive disease (Figs. 1, 2). Patients receiving
anastrozole also had significantly reduced incidence of
contralateral breast cancers (35 vs. 49; 42% reduction;
95% CI 12-62%; P=0.01). Overall survival was sim-
ilar between the treatment groups. However, since the
trial population had a relatively good prognosis (61%
lymph node-negative, 64% tumours < 2 cm in diam-
eter), it is too early to expect a difference in survival.
For example, the National Surgical Adjuvant Breast
Project (NSABP) B-14 trial that compared tamoxifen
versus placebo took >7 years to show a statistically
significant survival advantage for tamoxifen over pla-
cebo [10, 11].

Since almost all of the patients in the ATAC trial
completed their scheduled 5 years of therapy (only
8% of patients remained on trial treatment at this
follow-up), the safety and tolerability data can be
considered final. Treatment with anastrozole was
associated with significant reductions of incidence of
endometrial cancer, thromboembolic events, ischemic
cerebrovascular events, hot flushes, vaginal bleeding
and vaginal discharge compared with tamoxifen
(Table 1). Treatment with tamoxifen was associated
with less arthralgia and fewer fractures than treatment
with anastrozole; however, the incidence of hip frac-
tures, a fracture type with a high morbidity, was
similar between the two treatment groups.

Table 1 Pre-specified adverse events in the Arimidex, Tamoxifen, Alone or in Combination (ATAC) trial at a median follow-up of
68 months. Reprinted with permission of Elsevier from ATAC Trialists’ Group [3]

Adverse event Patients, % OR?® (95% CI) P value
Anastrozole (n=3,092) Tamoxifen (n=3,094)
Hot flushes 35.7 40.9 0.80 (0.73, 0.89) <0.0001
Arthralgia 35.6 29.4 1.32 (1.19, 1.47) <0.0001°
Vaginal bleeding 5.4 10.2 0.50 (0.41, 0.61) <0.0001
Vaginal discharge 3.5 13.2 0.24 (0.19, 0.30) <0.0001
Endometrial cancer® 0.2 0.8 0.29 (0.11, 0.80) 0.02
Fractures? 11.0 7.7 1.49 (1.25, 1.77) <0.0001°
Hip 1.2 1.0 1.20 (0.74, 1.93) 0.5
Spine 1.5 0.9 1.68 (1.04, 2.71) 0.03°
Wrist/colles 2.3 2.0 1.15 (0.81, 1.64) 0.4
All other sites® 7.1 4.6 1.59 (1.28, 1.98) <0.0001°
Ischemic cardiovascular disease 4.1 34 1.23 (0.95, 1.60) 0.1
Ischemic cerebrovascular events 2.0 2.8 0.70 (0.50, 0.97) 0.03
Venous thromboembolic events 2.8 4.5 0.61 (0.47, 0.80) 0.0004
Deep venous thromboembolic events 1.6 24 0.64 (0.45, 0.93) 0.02

Nausea and vomiting, fatigue/tiredness, mood disturbances, and cataracts were also pre-specified adverse events but there were no
significant differences between the treatment groups in these adverse events

CI Confidence intervals
40dds ratio (anastrozole vs. tamoxifen)
°In favour of tamoxifen

¢ n=2,229 for anastrozole and n= 2,236 for tamoxifen (excluding patients with hysterectomy at baseline), recorded at any time
YPatients with >1 fracture occurring at any time before recurrence (includes patients no longer receiving treatment)

°Patients may have had >1 fracture at different sites
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Fig. 1 Efficacy results of the —a— All patients
Armidex, Tamoxifen, Alone or
in Combination (ATAC) trial at
a median follow-up of

68 months. Reprinted with
permission of Elsevier from
ATAC Trialists’ Group [3]
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The results of the ATAC trial provide the largest
safety database for any of the third-generation Als and
highlight that anastrozole has a consistent beneficial
risk:benefit ratio compared with tamoxifen as initial
adjuvant treatment.

The Breast International Group (BIG) 1-98 Trial

Early efficacy data from the BIG 1-98 Trial, which
compared letrozole with tamoxifen as adjuvant therapy,
has further strengthened the clinical evidence supporting
the initial use of Als in this setting. In this trial, patients
were randomised to 5 years of tamoxifen or 5 years of
letrozole (two-arm option) and to 2 years of tamoxifen
followed by 3 years of letrozole or 2 years of letrozole
followed by 3 years of tamoxifen (four-arm option). The
primary endpoint was disease-free survival (defined as
for the ATAC trial with the addition of non-breast
second primaries).

Fig. 2 Kaplan—Meier
probability of time to
recurrence in hormone
receptor-positive patients in the £3F
Armidex, Tamoxifen, Alone or s g
in Combination (ATAC) trial at 1S Q
a median follow-up of 58
68 months. Reprinted with s3
permission of Elsevier from a o
ATAC Trialists’ Group [3]
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A total of 8,028 postmenopausal women were
randomised: 1,835 to the two-arm option and 6,193 to
the four-arm option [4]. All patients were hormone
receptor-positive; 59% were node-negative and 63% had
a tumour <2 cm in diameter. The primary core anal-
ysis, comparing letrozole versus tamoxifen as primary
adjuvant therapy, included events in the two-arm option
as well as in the switching arms up to treatment switch
plus 30 days. Sequencing data from the BIG 1-98 trial
are yet to be reported.

At a median follow-up of 26 months, letrozole signif-
icantly prolonged disease-free survival, time to recurrence
and time to distant recurrence, compared with tamoxifen
(Table 2). There was no significant difference in overall
survival. There was a significant reduction of incidence of
grade 3-5 thromboembolic events in the letrozole group
(oddsratio 0.38; P <0.0001) compared with the tamoxifen
group. However, significantly, more patients treated with
letrozole had bone fractures compared with tamoxifen
(odds ratio 1.44; P=0.0006) and more patients died

25 1 HR 0.74 (95% C1 0.64, 0.87)
p=0.0002
20 A
Tamoxifen
15 1 !
10 - i ' A:nastrozolei
5 - prea T | | |
0 = . Absolutle difference: 1.?% 2 4'1% 2. ?"/ 3.?%
0 1 2 3 4 5 6
Follow-up time (years)
2540 2448 2355 2268 2014 830
2598 2516 2398 2304 2189 1932 774

Cl, confidence intervals; HR, hazard ratio
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Table 2 Summary of efficacy results of the Breast International Group (BIG) 1-98 trial at median follow-up of 26 months [4]

Letrozole vs. tamoxifen (No. of events)  HR (95% CI) P value
Disease-free survival 351 vs. 428 0.81 (0.70, 0.93)  0.003
Disease-free survival excluding non-breast second primaries® 296 vs. 369 0.79 (0.68, 0.92)  0.002
Time to recurrence 228 vs. 310 0.72 (0.61, 0.86)  0.0002
Time to distant recurrence 184 vs. 249 0.73 (0.60, 0.88)  0.0012
Overall survival 166 vs. 192 0.86 (0.70, 1.06)  0.16

*ATAC definition of disease-free survival

without recurrence in the letrozole group (55 vs. 38 pa-
tients; P=0.08), the difference being due to cerebrovas-
cular (7 vs. 1) and cardiac (26 vs. 13) deaths.

These results further support the use of Als as pri-
mary adjuvant therapy for EBC over tamoxifen.
However, the data for letrozole are not mature and the
long-term risk:benefit profile has not yet been estab-
lished. The American Society of Clinical Oncology
(ASCO) technology assessment “‘favours using the aro-
matase inhibitor that has been studied in the setting
most closely approximating any individual patient’s
clinical circumstance” [16]. Since anastrozole is the only
Al that has been studied over the full 5-year recom-
mended adjuvant-treatment period, it should be the
preferred initial treatment for postmenopausal women
with hormone receptor-positive EBC.

Switching to aromatase inhibitor in women already
receiving adjuvant tamoxifen

Further studies have investigated the option of
switching therapy to an Al as a strategy to improve
outcomes for women already receiving adjuvant
tamoxifen. Both the Italian Tamoxifen Anastrozole
(ITA) trial [5] and Austrian Breast and Colorectal
Cancer Study Group (ABCSG) 8/Arimidex-Nolvadex
(ARNO) 95 combined analysis [14] investigated
switching postmenopausal women with hormone-sen-
sitive EBC to anastrozole after 2-3 years of adjuvant
tamoxifen compared with continuing tamoxifen treat-
ment. The switching approach has also been investi-
gated with the steroidal AI exemestane in the
International Exemestane Study (IES) [6].

The Italian Tamoxifen Anastrozole (ITA) trial

The ITA trial enrolled 448 postmenopausal women with
node-positive, oestrogen receptor-positive tumours who
had already received 2-3 years of adjuvant tamoxifen
[5]. At a median follow-up of 36 months, 45 events had
been reported in the tamoxifen group compared with 17
in the anastrozole group. There were significant in-
creases of recurrence-free and local recurrence-free sur-
vival in the anastrozole group (HR 0.35; 95% CI 0.18,
0.68; P=0.001 and HR 0.15; 95% CI 0.03, 0.65;
P=0.003, respectively), and the difference in distant

metastases-free survival approached statistical signifi-
cance (HR 0.49; 95% CI 0.22, 1.05; P=0.006) [5].

The ABCSG 8/ARNO 95 trials

The ABCSG 8/ARNO 95 trials were prospectively de-
signed for combined analysis. The combined analysis
included 3,123 randomised patients, of whom 100%
had hormone receptor-positive disease and 27% were
node-positive. In this trial, patients were randomised to
anastrozole or continued tamoxifen after 2 years of
tamoxifen therapy. At a median follow-up of
26 months, after 143 events had been reported, there
was a significant increase of recurrence-free survival in
the group switched to anastrozole therapy compared
with the group who continued tamoxifen (HR 0.59;
95% CI 0.42, 0.82; P<0.0018) [14]. Thus this larger
trial confirmed the findings of the ITA trial, with sig-
nificant benefits associated with switching adjuvant
therapy from tamoxifen to anastrozole after 2-3 years
of tamoxifen.

The Intergroup Exemestane Study (IES)

The Intergroup exemestane study recruited 4,742
postmenopausal women with oestrogen receptor-posi-
tive or unknown receptor status tumours, of which
44% were node-positive. Patients were randomised to
exemestane or continued tamoxifen after 2-3 years of
adjuvant tamoxifen. Results were reported at a median
follow-up of 31 months, with 183 events in the exe-
mestane group and 266 events in the tamoxifen group
[6]. As in the other trials, this study found that
switching to exemestane significantly improved disease-
free survival compared with continuing tamoxifen
therapy (HR 0.68; 95% CI 0.56, 0.82; P<0.001)
(Fig. 3). Switching to exemestane was also associated
with significant improvement of distant disease-free
survival (HR 0.66; 95% CI 0.52, 0.83; P=0.0004) and
reduced risk of contralateral breast cancer (HR 0.44;
95% CI 0.20, 0.98; P=0.04) compared with continued
tamoxifen.

As with the primary adjuvant trials, this study indi-
cates that 5 years of primary adjuvant tamoxifen ther-
apy is not optimal for postmenopausal women with
hormone receptor-positive EBC. For patients who have
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already received 2-3 years of adjuvant tamoxifen,
clinicians should consider switching to an Al such as
anastrozole or exemestane.

Extended adjuvant therapy for women who have
completed 5 years of tamoxifen

The MA 17 trial randomised 5,187 postmenopausal
women who had completed approximately 5 (4.5-6)
years of adjuvant tamoxifen to letrozole or placebo for a
further 5 years. The first interim analysis occurred at a
median follow-up of 29 months, with 75 events in the
letrozole group and 132 events in the placebo group. The
results, showing that letrozole significantly prolonged
disease-free survival compared with placebo (HR 0.57;
95% C10.43,0.75; P=0.00008) (Fig. 4) [13], led to early
closure of the study. The final analysis was presented at
ASCO 2004 at a median follow-up of 30 months and
showed that while there was no significant difference in
overall survival in the total population (P=0.30) and in
node-negative patients (50% of total population; HR
1.52;95% CI1 0.76, 3.06; P=0.24), there was a significant
difference in node-positive patients (46% of total pop-
ulation; HR 0.61; 95% CI 0.38, 0.98; P=0.04) [12].

Fig. 4 Kaplan—Meier
probability of disease-free
survival in the MA.17 trial at a
median follow-up of 29 months
[13]. Copyright 2003,
Massachusetts Medical Society.
All rights reserved

Proportion disease-free (%)

At risk:
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The results of the MA 17 trial indicate that letrozole
should be considered for patients who have completed
5 years of tamoxifen [13]. However, the optimal dura-
tion of treatment is not known, and the lack of long-
term efficacy and safety data means that an overall
risk:benefit assessment cannot be made. As more women
receive an Al within the first 5 years, a diminishing
proportion of patients are likely to complete 5 years of
adjuvant tamoxifen.

What is the most effective strategy: primary adjuvant
therapy with an aromatase inhibitor or initial tamoxifen
followed by an aromatase inhibitor?

The mature results of the ATAC trial have shown that
anastrozole has significant efficacy and tolerability
benefits and a favourable therapeutic index compared
with tamoxifen, when used as primary adjuvant therapy
for postmenopausal women with EBC. The switching
trials have also shown that Al therapy with anastrozole
or exemestane after 2—-3 years of tamoxifen significantly
improves disease-free survival compared with the stan-
dard 5 years of tamoxifen treatment. Furthermore, after
5 years of tamoxifen, extended adjuvant treatment with

100 Letrozole
80 4 Placebo
60
40 A
20 1 HRos7 (95% C10.43, 0.75)

p=0.00008
0 T T T T T 1
0 10 20 30 40 50 60
Follow-up time (months)
2575 2308 1327 624 183 9 0
2582 2298 1295 610 180 11 0

Cl, confidence intervals; HR, hazard ratio



letrozole significantly improves disease-free survival
compared with placebo.

No sequencing data are yet available so it is not
possible definitively to determine whether primary
adjuvant therapy with Al or initial tamoxifen followed
by an Al is the most effective strategy. The results from
the primary and switching studies cannot be directly
compared since they are of different design and include
different patient populations (e.g. switching and ex-
tended adjuvant trials enrol preselected patient popula-
tions of responders to endocrine therapy, since patients
with recurrences or adverse events that occur before
randomisation during the adjuvant therapy period are
not included). However, we can reach some conclusions
based on our knowledge of the progression of breast
cancer and the clinical trial data available.

The primary aim of breast cancer therapy is to min-
imise the risk of recurrences, the majority of which occur
during the first 5 years post-surgery, with a peak at 1-
2 years [7, 15]. Both anastrozole and letrozole have been
shown to lower the risk of recurrence within the first 2—
3 years of adjuvant therapy compared with tamoxifen
[1, 4]. Also, more patients who are treated with tamox-
ifen withdraw from treatment during the first 2-3 years
compared with those who receive anastrozole therapy
[1]. These findings suggest that to prevent disease
recurrence and improve life expectancy in postmeno-
pausal women with EBC the most effective adjuvant
therapy should be used first. As anastrozole is the only
Al with mature primary adjuvant data today; the
available evidence suggests that anastrozole should be
the adjuvant treatment of choice over tamoxifen.

Conclusions

These trials indicate that tamoxifen is no longer the most
appropriate initial choice for adjuvant therapy in post-
menopausal women with hormone-sensitive EBC, and
that better options exist for women already receiving
adjuvant tamoxifen. This conclusion has been recogni-
sed in the most recent Technology Assessment from
ASCO [16], which recommends that adjuvant endocrine
therapy for postmenopausal women with hormone-sen-
sitive EBC should include an Al either initially or after
2-3 or 5 years of tamoxifen to lower the risk of tumour
recurrence. Currently, anastrozole is the only Al licensed
as alternative adjuvant therapy to tamoxifen, and has
the most mature safety data in this setting.
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