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Until recently, the aim of treatment for advanced or
metastatic breast care (ABC) was to produce effective
control of symptoms with minimum side effects.1
The aim has changed with the introduction of
newer, more effective systemic treatments, and now
optimal therapy prolongs survival and maintains
quality of life. Options for systemic therapy include:
chemotherapy, hormonal therapy and trastuzumab in
patients with human epidermal growth factor
receptor 2 (HER2) positive cancers.2
Anti-oestrogen therapy with tamoxifen has been the
standard first-line treatment for postmenopausal
women with hormone receptor-positive (HR+)
ABC for over two decades, offering efficacy with
minimal acute toxicity compared with chemotherapy.3 Unfortunately, disease progression and
resistance to tamoxifen develops in one half of those
who respond by 18 months.4 The search for superior
therapeutic alternatives to tamoxifen led to
development of three generations of aromatase
inhibitors (AIs), agents that prevent the synthesis of
oestrogen. Third-generation AIs have now been
shown to be superior to tamoxifen in the first-line
metastatic setting or better than alternative agents
following tamoxifen failure and are now the
preferred choice for postmenopausal patients with
HR+ ABC.5-9 This editorial reviews findings from
studies with the third-generation AIs and discusses
the developing option of sequential use of hormonal
agents in the treatment of HR+ ABC patients.
AI Studies in the First-line Setting
Anastrozole

The two trials that compared anastrozole with
tamoxifen were prospectively designed to
demonstrate equivalence between the two agents
(European trial [N=668]10 and North American trial
[N=353].11) The European study found no
difference between anastrozole and tamoxifen in the
primary end-point of median time to progression
(TTP), (8.2 months vs 8.3 months; p=0.941), or in
overall response rate (ORR) (32.9% vs 32.6%).10 The
smaller North American study also demonstrated a
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similar ORR between the treatment arms (21%
anastrozole vs 17% tamoxifen) but an improved TTP
for anastrozole (11.1 months vs 5.6 months;
p=0.005).11 A combined analysis of both studies was
performed despite differences in demographics and
baseline characteristics and failed to show any
significant benefit for anastrozole in TTP in the
overall population, but did show a benefit in TTP for
the subset of HR+ patients.7 At 44 months of
follow-up, there was no difference in survival
between anastrozole and tamoxifen from the
combined analsysis.12
Letrozole

One large trial (PO25) compared letrozole with
tamoxifen (N = 907) until appearance of progressive
disease.8,13 Crossover treatment was allowed after
progression in a double-blind fashion. Patients
receiving letrozole (n = 458) had a significantly longer
median TTP (9.4 months vs 6.0 months; p<0.0001)
compared with tamoxifen (n = 458). Letrozole
prolonged TTP by 57% and significantly reduced the
risk of progression by 30% (p=0.0001).8,13 A
multivariate analysis of TTP, adjusted for key baseline
covariates of receptor status, prior adjuvant therapy
and dominant site of disease, confirmed the superiority
of letrozole over tamoxifen in reducing the risk of
progression in all groups (all p=0.0001).13
ORR was significantly higher for letrozole vs
tamoxifen (32% vs 21%, p=0.0002) as was the rate of
complete response (9% vs 3%, p=0.0004). A stratified
analysis of ORR, adjusted for the same covariates
used in the analysis of TTP, confirmed that letrozole
significantly increased the odds of achieving a
complete response or partial response when compared
with tamoxifen (p=0.0002).13 Time to chemotherapy
was significantly longer (p=0.005) in patients whose
initial treatment was letrozole (16.3 months vs 9.3
months). Although median overall survival (OS) was
prolonged for patients in the letrozole arm (34
months vs 30 months), this difference was not
significant. A prospectively planned analysis of
survival at six-month intervals showed that letrozole
was significantly superior to tamoxifen over the first
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24 months.8 In an exploratory analysis of OS in the
448 patients who did not cross over to the alternate
drug at progression, there was a median survival
benefit of 15 months in patients receiving letrozole as
their first treatment (median survival was 35 months
in the letrozole group and 20 months in the
tamoxifen group).8,14
Exemestane

The European Organisation for Research and
Treatment of Cancer (EORTC) evaluated
exemestane in patients with ABC (N = 382) in a
randomized phase III trial. Treatment with
exemestane prolonged progression-free survival
compared with tamoxifen (9.9 months, 95%
confidence interval [CI] = 8.7–11.8 months vs 5.8
months, 95% CI = 5.3–8.1 months, respectively) and
had significantly higher objective response rates (46%

significant survival advantage for anastrozole
(p=0.0248).15-17 A trial of exemestane and MA also
powered to show equivalence found exemestane to
be superior to MA with median TTP (4.7 vs 3.9
months, p=0.037) and time to treatment failure
(TTF) (3.8 months vs 3.7 months, p=0.042).18
Letrozole demonstrated better efficacy and longer
disease control and improved safety over both
aminoglutethimide (AG) and MA in several
multicenter comparisons.5,6,19 In the only head-tohead comparison of anastrozole and letrozole in the
second-line setting, TTP, the primary end-point was
similar between the two groups. Although letrozole
demonstrated a significantly higher ORR than
anastrozole (p=0.012), a significant clinical benefit
over anastrozole was seen only in the large oestrogen
receptor (ER)-unknown subgroup (n = 340) with
no significant difference in the ER-positive
population.20 Although letrozole is a more effective

Third-generation AIs have now been shown to be superior to
tamoxifen in the first-line metastatic setting or better than
alternative agents following tamoxifen failure.

vs 31%, p=0.005);9 further details await full
publication of the results.
Summary

In summary, exemestane and letrozole have a
superior ORR when compared with tamoxifen.8,9
Letrozole is superior to tamoxifen for all end-points,
and there is an early survival benefit for letrozole.8,13
With anastrozole the North American trial (N =
353) showed a significantly prolonged time to
recurrence when compared with tamoxifen, but the
European study (N = 668 patients), which enrolled
nearly twice as many patients, did not.10,11 The
combined analysis of these two studies (N = 1,021)
showed no significant benefit in TTP for anastrozole
in the whole population, although there was a small
but significant benefit in HR+ patients.7

Safety and Quality of Life

AI Studies in the Second-line Setting

To directly compare the two non steroidal AIs, a
small crossover-design preference study comparing
preferences and quality of life (QoL) ratings after four
weeks of anastrozole and four weeks of letrozole
treatment in patients who had prior tamoxifen
reported fewer reports of adverse events in patients
taking letrozole compared to those taking anastrozole
(43% vs 65%; p=0.0028).23 Patients taking letrozole
had the highest QoL ratings (p=0.02), and twice as

All three AIs have been compared with the known
standard second-line therapies. Two trials, both
powered to show equivalence, compared anastrozole
to megestrol acetate (MA).15,16 Similar to findings of
the first-line studies, significant results were only
apparent in one of the two trials with a combined
retrospective analysis of both trials showing a
17

aromatase inhibitor than anastrozole21, this direct
head-to-head comparison did not demonstrate
consistent superiority of letrozole over anastrozole in
clinical efficacy.

AIs have superior safety and tolerability profiles when
compared with alternative agents. All phase III trials
of postmenopausal women with ABC resistant to
tamoxifen have reported fewer adverse events with
AIs. MA results in more weight gain, sweating,
dyspnoea, vaginal haemorrhage and hypertension;
the most common serious adverse events attributable
to MA include cardiovascular events, stroke and
pulmonary embolism.6,16,18,19,22 In contrast, hot
flushes are experienced more often with AIs than
with MA.6,16,18,19,22
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many patients preferred to continue with letrozole
when given a choice (68% vs 32%, P<0.01).23 This
small study needs validation with more patients and
treatment durations of at least three months because
it is clear that one month is insufficient to compare
QoL changes accurately.
In the first-line setting, AIs have demonstrated better
tolerability than tamoxifen. In the combined analysis
of two first-line anastrozole vs tamoxifen studies, the
frequency of adverse events was comparable in both
groups, demonstrating that anastrozole is at least as
safe as tamoxifen.19 Anastrozole was associated with
significantly fewer thromboembolic events (4% vs
7%; p=0.043) and a trend towards less lethargy (1%
vs 3%, p=0.075) and vaginal bleeding (1% vs 2%,
p=0.207), but more vaginal dryness (2% vs 1%,
p=0.089). Hot flushes were marginally fewer in the
tamoxifen group than in the anastrozole group (27%

first-line treatments of choice, the present issue is
what to use as a second-line agent following disease
progression with an AI. Although the efficacy of AIs
has been demonstrated after tamoxifen failure, the
question of whether additional responses can be
achieved after a first failure with tamoxifen and a
second failure with a non-steroidal AI remains.
Fulvestrant is a serum oestrogen receptor (ER)
downregulator, a new type of ER antagonist with no
agonist effects.25 In preclinical studies, fulvestrant has
been shown to be active and potent against
tamoxifen-resistant cells.26 The efficacy of fulvestrant
was evaluated in two head-to-head trials against
anastrozole in postmenopausal women with
tamoxifen-resistant metastatic breast cancer.27,28 No
statistically significant differences could be
demonstrated in any of the outcome measures in
either trial, although there was a numerically superior

AIs have superior safety and tolerability profiles when
compared with alternative agents.

vs 23%, p=0.218).19 In contrast, first-line exemestane
was associated with lower incidences of bone pain
(12% vs 18%) and hot flushes (5% vs 12%) when
compared with tamoxifen.9
Letrozole increased quality time without symptoms
or toxicity in patients with ABC, and patients
experienced fewer serious adverse events such as
thromboembolic events (1% vs 2%) and anorexia (4%
vs 6%) and provided a longer chemotherapy-free
interval.13,14 Another more recent study confirmed
that letrozole increased time to disease progression
without extending time with adverse events and
even offered prolonged quality-adjusted survival for
patients when compared with tamoxifen.24
Sequential Use of Hormonal Agents

The anti-oestrogens and AIs have different
mechanisms of action, so previous resistance to
tamoxifen does not preclude a response to AI
therapy. All three AIs are approved for therapy in the
second-line setting following tamoxifen failure
because they are effective in patients with visceral
disease, show little or no cross-reactivity with
tamoxifen, and are more active and safer than AG or
MA. However, as anastrozole and letrozole are
approved in the first-line setting and are clearly the
EUROPEAN ONCOLOGICAL DISEASE 2006

TTP (5.4 months vs 3.4 months) and median
duration of response (19 months vs 10.8 months) for
fulvestrant in one trial.28 A prospectively planned,
combined analysis showed that fulvestrant was similar
to anastrozole with respect to OS in the second-line
setting.29 This steroidal, pure anti-oestrogen is
approved as endocrine therapy for patients with
HR+ metastatic breast cancer with disease
progression following tamoxifen therapy.
Evaluations of sequential hormone therapy have
found small but consistent responses regardless of the
order in which therapy was administered,30-33
indicating that patients with hormone-sensitive breast
cancer benefit from sequential administration of
available hormone agents. Sequential administration
of first-line anastrozole followed by tamoxifen and
vice versa has been shown to be similarly effective.30
There is also some suggestion that the partial noncross-resistance between steroidal and nonsteroidal
antiaromatase agents is independent of the sequence
employed.32 Exemestane has demonstrated efficacy in
some patients after first-line tamoxifen failure or
following second-line therapy failure with a
nonsteroidal AI.31 Patients who receive exemestane as
their first anti-aromatase agent can still benefit from
letrozole or anastrozole after disease progression.32
Similarly, patients who progress on treatment with
18
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fulvestrant may retain sensitivity to other endocrine
agents.33 There are on-going studies investigating
whether after non-steroidal AI failure exemestane or
fulvestrant should be used.
Recent interest in giving oestrogen after AI and
fulvestrant failure has been aroused by laboratory data
showing that after oestrogen withdrawal, resistant
cancer cells are killed by treatment with oestrogen.34
There is now the theoretical option of resensitising
cells with oestrogen in such patients and readministering an AI in combination with fulvestrant.34
Conclusion

All three third-generation AIs have shown superior

efficacy and tolerability when compared with
tamoxifen, MA, or AG, but it is not clear whether
efficacy differences exist among these three.14,35,36
The results from the trial comparing letrozole and
tamoxifen in the first-line setting are more impressive
than the results in the studies comparing anastrozole
or exemestane with tamoxifen. Sequential use of
hormonal agents is being investigated and may
prolong the usage of endocrine therapies and avoid
the introduction of cytotoxic chemotherapy and its
associated acute toxicities into the treatment
regimen. The treatment of ABC has clearly
improved with the development of AIs. The AIs
offer safer, more efficacious treatment and are rapidly
becoming the preferred therapy for postmenopausal
patients with HR+ ABC. ■
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