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A B S T R A C T

Purpose
To update the 2003 American Society of Clinical Oncology technology assessment on
adjuvant use of aromatase inhibitors.

Recommendations
Based on results from multiple large randomized trials, adjuvant therapy for postmenopausal
women with hormone receptor–positive breast cancer should include an aromatase inhibitor
in order to lower the risk of tumor recurrence. Neither the optimal timing nor duration of
aromatase inhibitor therapy is established. Aromatase inhibitors are appropriate as initial
treatment for women with contraindications to tamoxifen. For all other postmenopausal
women, treatment options include 5 years of aromatase inhibitors treatment or sequential
therapy consisting of tamoxifen (for either 2 to 3 years or 5 years) followed by aromatase
inhibitors for 2 to 3, or 5 years. Patients intolerant of aromatase inhibitors should receive
tamoxifen. There are no data on the use of tamoxifen after an aromatase inhibitor in the adjuvant
setting. Women with hormone receptor–negative tumors should not receive adjuvant endocrine
therapy. The role of other biomarkers such as progesterone receptor and HER2 status in
selecting optimal endocrine therapy remains controversial. Aromatase inhibitors are
contraindicated in premenopausal women; there are limited data concerning their role in
women with treatment-related amenorrhea. The side effect profiles of tamoxifen and
aromatase inhibitors differ. The late consequences of aromatase inhibitor therapy,
including osteoporosis, are not well characterized.

Conclusion
The Panel believes that optimal adjuvant hormonal therapy for a postmenopausal woman
with receptor-positive breast cancer includes an aromatase inhibitor as initial therapy or after
treatment with tamoxifen. Women with breast cancer and their physicians must weigh the
risks and benefits of all therapeutic options.

J Clin Oncol 23:619-629. © 2005 by American Society of Clinical Oncology

INTRODUCTION

Adjuvant hormonal therapy results in sub-
stantial improvements in disease-free and

overall survival for women with operable
breast cancer. For many years, treatment
with tamoxifen has been the standard
therapy for postmenopausal women with
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hormone receptor–positive breast cancer.1 In December
2001, the preliminary results from the Arimidex, Tamox-
ifen, Alone or in Combination (ATAC) trial were presented
at the San Antonio Breast Cancer Symposium.2 With the
availability of a new therapeutic approach, the American
Society of Clinical Oncology (ASCO) convened a Technol-
ogy Assessment Panel to provide guidance to physicians
and patients concerning the use of the aromatase inhibitors
in the adjuvant setting. The Panel published its initial report
in 2002,3 and an update 1 year later.4

All Technology Assessments are reviewed on an annual
basis. In early 2004, the Technology Assessment Panel met by
teleconference to review newly released and published data
concerning the use of the aromatase inhibitors in the adjuvant
setting. In preparation for the teleconference, an updated
MEDLINE search was performed; relevant manuscripts and
conference presentations were reviewed; and pharmaceutical
companies manufacturing a commercially available, third-
generation aromatase inhibitor were contacted and asked to
provide additional data. With the availability of new infor-
mation,5-9 the Panel unanimously agreed to develop updated
recommendations. The Panel focused on two separate but
related topics: (1) evidence to support the substitution of an
aromatase inhibitor for tamoxifen as initial adjuvant hor-
monal therapy in postmenopausal women, and (2) evidence to
support switching postmenopausal women from tamoxifen to
anaromataseinhibitorafter5orfeweryearsoftamoxifentherapy.

It important to emphasize that guidelines and technology
assessments cannot always account for individual variation
among patients. They are not intended to supplant physician
judgment with respect to particular patients or special clinical
situations, and cannot be considered inclusive of all proper
methods of care or exclusive of other treatments reasonably
directed at obtaining the same result.

Accordingly, ASCO considers adherence to this tech-
nology assessment to be voluntary, with the ultimate de-
termination regarding its application to be made by the
physician in light of each patient’s individual circum-
stances. In addition, this technology assessment describes
the use of procedures and therapies in clinical practice; it
cannot be assumed to apply to the use of these interven-
tions performed in the context of clinical trials, given that
clinical studies are designed to evaluate or validate inno-
vative approaches in a disease for which improved staging
and treatment are needed. In that guideline and technol-
ogy assessment development involve a review and synthe-
sis of the latest literature, a practice guideline or
technology assessment also serves to identify important
questions and settings for further research.

THIRD-GENERATION AROMATASE INHIBITORS

Anastrozole and letrozole are nonsteroidal aromatase in-
hibitors that result in a marked reduction in the concentra-

tion of circulating estrogen levels in postmenopausal
women. Both agents have been evaluated extensively in
women with metastatic breast cancer10,11 and are US Food
and Drug Administration–approved in the United States
for the first- and second-line treatment of hormone recep-
tor–positive metastatic breast cancer. In the treatment of
metastatic breast cancer, both anastrozole and letrozole
have been shown to be equivalent or superior to tamoxifen
in a variety of clinical parameters.12,13 Although letrozole
has a more pronounced effect on reducing estrogen levels
than does anastrozole,14 the clinical significance of this
finding is uncertain. In a randomized unblinded trial com-
paring anastrozole and letrozole in patients with metastatic
breast cancer, there was no significant difference between
the two agents in time to progression (the predefined pri-
mary study end point).15 Letrozole was associated with a
statistically higher overall response rate, but a statistically
significant difference was not seen in patients known to
have estrogen receptor (ER)–positive tumors. The two
agents did not differ significantly in terms of clinical benefit
rate or overall survival.

Exemestane is a steroidal aromatase inactivator. In the
United States, it is approved for hormonal therapy for
women with metastatic breast cancer after disease progres-
sion on or following therapy with an antiestrogen. Preclin-
ical studies have suggested that it may have a different
toxicity profile than the nonsteroidal agents16; however,
these findings have yet to be confirmed in definitive clinical
studies. A phase III randomized trial in the first-line meta-
static setting has demonstrated superiority of exemestane
over tamoxifen in terms of progression-free survival.8 A
smaller, randomized trial comparing exemestane to anas-
trozole in women with metastatic breast cancer with vis-
ceral involvement revealed no significant difference in any
clinical outcome.9

RANDOMIZED TRIALS OF THE THIRD-GENERATION
AROMATASE INHIBITORS IN THE ADJUVANT AND

PREOPERATIVE SETTINGS

Four phase III randomized, adjuvant trials have assessed the
third-generation aromatase inhibitors in comparison with
tamoxifen or to a placebo following 5 or fewer years of
tamoxifen therapy (Table 1). The ATAC trial17 compared
initial therapy with anastrozole, with initial therapy with
tamoxifen. In the Italian trial (ITA)18 and the Intergroup
Exemestane Study (IES),5 women who had received 2 to 3
years of tamoxifen were randomly assigned to either con-
tinue treatment with tamoxifen for a full 5 years or to
receive an aromatase inhibitor (anastrozole in the ITA trial
and exemestane in the IES trial). In the MA-17 trial,19

women who had completed approximately 5 years of ta-
moxifen were randomly assigned to receive either letrozole
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or a placebo. The ITA trial was substantially smaller than
the other three studies, and a full report of the trial has yet to
be published.

Several randomized preoperative trials comparing ta-
moxifen with an aromatase inhibitor as initial therapy have
also been conducted. None of the trials has included more
than 400 patients, and none was designed to assess the
long-term benefits of the aromatase inhibitors. Neverthe-
less, these trials provide evidence supporting the clinical
effectiveness of the aromatase inhibitors in postmenopausal
women with newly diagnosed breast cancer.

The three large adjuvant studies (excluding the ITA)
utilized double-blind, placebo-controlled designs. In the
ATAC trial, more than 9,000 postmenopausal women were
randomly assigned to receive anastrozole plus placebo, ta-
moxifen plus placebo, or anastrozole plus tamoxifen. With
a median follow-up of 47 months, there was no difference in
disease-free survival between the combination arm and the
tamoxifen arm. In comparison to the tamoxifen arm, anas-
trozole resulted in a statistically significant reduction in
breast cancer events and an improvement in disease-free
survival.20 The IES trial randomly assigned 4,742 women
who had received 2 to 3 years of tamoxifen to continue
tamoxifen for a total of 5 years or to receive exemestane to
complete a 5-year course of hormonal therapy. After a
median follow-up of 30.6 months, the trial demonstrated a
significant reduction in events (recurrence, contralateral
breast cancer, or death) in favor of the exemestane arm. The

MA-17 trial involved 5,187 postmenopausal women who
had taken tamoxifen for approximately 5 years and who
were disease free at study entry and randomly assigned
them to receive either letrozole or a placebo for an addi-
tional 5 years. After a median follow-up of 2.4 years, the
study was halted by the Data Safety Monitoring Board be-
cause of a significant reduction in breast cancer events on
the letrozole arm.19 In an updated analysis, the study was
reported to demonstrate an overall benefit in distant
disease-free survival and a survival advantage in the subset
of women on the trial who had node-positive disease.21 The
only trial to demonstrate a statistically significant survival
advantage to date is the MA-17 study. Of note, the survival
advantage was only seen in women with node-positive dis-
ease. There is no clear demonstration of a difference in
overall patient-rated quality of life as a result of treatment
with an aromatase inhibitor in the adjuvant setting. Never-
theless, differences in disease-free survival in the adjuvant
setting often lead to differences in overall survival with
prolonged follow-up. While we await more mature results
and findings from additional trials using the aromatase
inhibitors in the adjuvant setting, many patients and physi-
cians have elected to use the third-generation aromatase
inhibitors either as initial therapy in the adjuvant setting or
following a course of tamoxifen.

In an effort to provide guidance to patients and
physicians, the Panel chose to address a series of ques-
tions concerning the use of the aromatase inhibitors as

Table 1.

Design N

Median
Follow-Up
(months) Key Findings

ATAC Double-blind 9,366 33.3 1) In hormone receptor-positive patient
population, HR for recurrence (A vs T) is 0.82
(0.70-0.96; P � 0.014)

Tamoxifen vs Anastrozole vs Tamoxifen �
Anastrozole in newly diagnosed patients

2) Total events-Anastrozole 413 Tamoxifen 472

3) Distant recurrence-Anastrozole 196
Tamoxifen 223

ITA Open label 426 24 1) In total population, HR for recurrence is 0.36
(0.17-0.75; P � .006)

Patients who had completed 2-3–year course
of tamoxifen and were disease-free

2) Total events-Anastrozole 10 Tamoxifen 26

IES Double-blind 4,742 30.6 1) In total population, HR for recurrence (E vs T)
is 0.68 (0.56-0.82; P � .00005)

Tamoxifen vs Exemestane in patients who
had completed 2-3–year course of
tamoxifen and were disease-free

2) Total events-Exemestane 183 Tamoxifen 266
3) Distant recurrence-Exemestane 114

Tamoxifen 174

MA-17 Double-blind 5,187 26.8 1) In total population, HR for recurrence
(Letrozole vs Placebo) is 0.57 (0.43-0.75;
P � .00008)

Letrozole vs Placebo in patients who had
completed 5-year course (4.5 years-6 years)
of adjuvant trial and were disease-free

2) Total events-Letrozole 92 Placebo 155
3) Distant recurrence-Letrozole 57 Placebo 94

Abbreviations: ATAC, Arimidex, Tamoxifen, Alone or in Combination; ITA, Italian trial; IES, Intergroup Exemestane Study.
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adjuvant treatment for women with operable breast can-
cer. The Panel has chosen to refer to the aromatase
inhibitors as a class of agents in the questions below,
though it is unknown if the three available drugs are
interchangeable in clinical practice. In general, the Panel
favors using the aromatase inhibitor that has been stud-
ied in the setting most closely approximating any indi-
vidual patient’s clinical circumstance. As additional data
from ongoing trials become available, the Panel may
support greater or lesser flexibility in the choice of one
aromatase inhibitor over another.

QUESTIONS ADDRESSED BY THE PANEL

Are There New Data to Prompt a

Recommendation for an Aromatase Inhibitor As

Initial Adjuvant Therapy in Unselected

Postmenopausal Patients With Hormone

Receptor–Positive Breast Cancer?

The ATAC data were first presented in December 2001.
A year later, updated data showed that the initial advantage
in disease-free survival of anastrozole over tamoxifen was
maintained. An event-driven survival analysis is anticipated
in the near future. At such time, additional information
may also be available with regard to disease-free survival,
toxicity, and quality of life.

Neither MA-17 nor the IES trial addressed the use of an
aromatase inhibitor as initial therapy after a diagnosis of breast
cancer. These studies have provided additional information
suggesting that the aromatase inhibitors, as a class, are effective
and generally well tolerated. MA-17 has shown a 43% reduc-
tion in events for letrozole in comparison to placebo, and the
IES study has shown a 32% reduction in events for exemestane
in comparison with tamoxifen.

The totality of evidence, both from the standpoint of
efficacy and short- to moderate-term toxicity, suggests that
treatment with an aromatase inhibitor is a reasonable alterna-
tive to tamoxifen following primary surgery for any postmeno-
pausal woman with a hormone receptor–positive breast
cancer. An aromatase inhibitor is the treatment of choice as
initial adjuvant therapy for any postmenopausal women with
hormone receptor–positive invasive breast cancer with a con-
traindication to tamoxifen. For women who do not have a
contraindication to tamoxifen, it remains unclear if initial
treatment with an aromatase inhibitor is superior, equivalent,
or inferior to a planned cross-over from tamoxifen to an aro-
matase inhibitor after a fixed point in time. Ongoing studies
will answer this pressing clinical question.

The long-term side effects of the aromatase inhibitors
are not known, and it is possible that the toxicity profile will
change with the accumulation of additional data. Some
toxicities, such as thromboembolic events and uterine ab-
normalities are reduced with the use of an aromatase inhib-

itor when compared with tamoxifen. There is, however, an
increase in osteoporosis and/or in fractures in women re-
ceiving the aromatase inhibitors. These findings suggest
that close monitoring for bone loss and consideration of
proactive treatment will be an important adjunct to the use
of any aromatase inhibitor.

Are There Specific Patient Populations That

Should Receive Initial Therapy With an

Aromatase Inhibitor in Lieu of Tamoxifen?

As noted in the previous section, a postmenopausal
woman with a hormone receptor–positive invasive tumor
should receive an aromatase inhibitor if there is a contraindi-
cation to tamoxifen. The Panel has previously recommended
that postmenopausal women who develop invasive breast can-
cer while receiving a selective estrogen receptor modulator
(SERM) for either breast cancer risk reduction or bone loss,
should be treated with an aromatase inhibitor. There is the
suggestion, from a subgroup analysis within the ATAC trial,
that women with ER�, progesterone receptor�negative
tumors may derive relatively greater benefit from initial
therapy with an aromatase inhibitor.22 Although this
subset analysis was retrospective, the number of events
considered was relatively large. Some Panel members felt
the results should be factored into the decision-making
process, while other Panel members did not favor using
this information in clinical decisions.

For postmenopausal women with breast cancer overex-
pressing HER-2, higher response rates have been reported for
aromatase inhibitors as compared with tamoxifen in two ran-
domized neoadjuvant trials.22,23 However, both studies in-
cluded a very limited number of women with HER-2–positive
tumors. The Panel recognizes that debate continues regarding
the optimal hormonal management of patients with HER-2–
positive tumors. Based on the available clinical evidence, the
Panel would generally recommend that HER-2 status not be
considered when making choices about adjuvant hormonal
therapy. It must be noted, however, that some Panel members
are more inclined to recommend initial therapy with an aro-
matase inhibitor in postmenopausal women with HER-2–
positive tumors.

Do the Results of the MA-17 Trial Provide

Sufficient Evidence to Recommend the Use of

an Aromatase Inhibitor in Postmenopausal

Women With Hormone Receptor–Positive Breast

Cancer Who Have Completed a 5-Year Course

of Tamoxifen?

The MA-17 trial studied a population of patients—
postmenopausal women finishing 5 years of tamoxifen—
for whom no standard therapy exists. It demonstrated a
statistically significant (43%) reduction in breast cancer
events with the use of letrozole. This difference translated
into an estimated 5% absolute improvement in recurrence
risk through a projected 4 years of therapy, which would
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represent a clinically significant difference to most patients.
Subset analyses suggested that patients with both node-
negative and node-positive disease derive benefit from
letrozole in this setting. However, because of the difference
in residual risk of recurrence among high-risk and low-risk
patients, the absolute difference is greater for node-positive
than for node-negative cohorts. Indeed, the most recent
analysis revealed a small but statistically significant (P� .04)
survival benefit in patients with node-positive disease.

Ongoing adjuvant endocrine therapy, as with letrozole
in MA-17, is associated with continuing symptoms of estro-
gen deprivation. Patients and their physicians must care-
fully weigh the side effects and benefits of treatment.
Because of early reporting of results, all present analyses
are based on a median treatment duration of approxi-
mately 2.5 years. While the study was planned to evaluate
a 5-year course of therapy, the optimal duration of treat-
ment is not known. An extension study of MA-17 has
been approved and will randomly assign women who
have received 5 years of letrozole to an additional 5 years
of letrozole or to placebo.

Based on findings from MA-17, postmenopausal
women finishing 5 years of tamoxifen for ER-positive,
early-stage breast cancer should consider treatment with an
aromatase inhibitor. At present, a minimum of 2.5 years of
therapy can be recommended based on the median
follow-up from MA-17. Since all patients on the placebo
arm were offered the option of beginning letrozole, the
study will not provide additional data concerning the opti-
mal duration from the standpoint of efficacy, though addi-
tional toxicity data will be available in the future.

In making a decision about the use of an aromatase inhib-
itor after the completion of a five-year course of tamoxifen,
clinicians and patients should consider the residual risk of
recurrence and individual preferences. The survival advantage
in the subset of women with node-positive disease is notewor-
thy and strengthens the argument for use of an aromatase
inhibitor after tamoxifen in this patient population.

Do the Results of the IES and ITA Trials Provide

Sufficient Evidence to Recommend the Use of an

Aromatase Inhibitor in Postmenopausal Women

With Hormone Receptor–Positive Breast Cancer

Who Have Received Tamoxifen for 2 to 3 Years?

The IES and ITA trials compared 5 years of tamoxifen
versus 2 to 3 years of tamoxifen followed by 2 to 3 years of an
aromatase inhibitor among postmenopausal women with
ER-positive early-stage breast cancer. Both studies showed
that a change in treatment from tamoxifen to an aromatase
inhibitor reduced the risk of breast cancer recurrence (risk
reduction 32% in IES). In the IES trial, this improvement
translated into a projected absolute difference in disease-
free survival of 4.7% at 3 years. There has been no signifi-
cant difference in survival reported to date. Subset analyses

suggest similar relative benefits among women with node-
negative or node-positive primary breast cancer. The side
effect profiles differed between aromatase inhibitor therapy
versus continued tamoxifen therapy in predictable ways.

These trials did not compare starting an aromatase
inhibitor at 2.5 years versus starting an aromatase inhibitor
following 5 years of tamoxifen therapy as in MA-17. Thus,
the optimal moment of transition from tamoxifen to an
aromatase inhibitor is not known.

Based on the findings in the IES trial, with supporting
evidence from the ITA trial, postmenopausal women con-
cluding 2 to 3 years of tamoxifen therapy may consider
cross-over to an aromatase inhibitor. At present, such pa-
tients should plan on a total of 5 years of adjuvant endocrine
therapy; it is not known if a longer duration of treatment
with an aromatase inhibitor would be of sustained clinical
benefit. Patients intolerant of aromatase inhibitors or un-
willing to switch from tamoxifen should continue to receive
tamoxifen for a total duration of 5 years based on previous
randomized trials that demonstrated the benefits of a 5-year
course of tamoxifen versus a shorter course.

What Is the Optimal Duration of Therapy With

an Aromatase Inhibitor in the Adjuvant Setting?

Should an Aromatase Inhibitor Be Continued for

Longer Than 5 Years Outside of a Clinical Trial?

In Women Who Are Switched From Tamoxifen

to an Aromatase Inhibitor After 2 to 3 Years,

Should Treatment With the Aromatase Inhibitor

Continue Beyond the 5-Year Point?

ATAC17,20 and MA-1719 are the trials with the longest
reported duration of adjuvant aromatase inhibitor therapy,
though most patients have yet to finish all planned 5 years of
study therapy to allow a full assessment of its therapeutic
index. The ITA and IES trials reported on the use of 2 to 3
years of anastrozole or exemestane, respectively, following
tamoxifen, for a total of 5 years of adjuvant hormonal
therapy. Neither the IES nor the ITA studies address
continuing an aromatase inhibitor beyond year 5 in those
who took tamoxifen in the first 2 to 3 years. Breast Interna-
tional Group (BIG 1-98; with letrozole) and the Austrian
Breast Cancer Study Group 8 (ABCSG 8) and Arimidex-
Nolvadex (ARNO) trials (with anastrozole) are ongoing
studies that employ a sequential strategy for a total of 5 years
of hormonal therapy. At this time, there is no evidence to
suggest that a longer than 5-year course of an aromatase
inhibitor is of benefit. Treatment with more than a 5-year
course of an aromatase inhibitor should only be adminis-
tered as part of a clinical trial. A second randomization is
now planned in trials NSABP B-33 (exemestane) and MA-17
(letrozole) for those who will have taken an aromatase
inhibitor in years 6 to 10 to continue the same aromatase
inhibitor versus placebo for 5 more years (years 11 to 15).

ASCO Assessment of Aromatase Inhibitors
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Are There Any Studies That Support the Use of

Tamoxifen After an Aromatase Inhibitor?

Preclinical models of breast cancer indicate that antago-
nistic effects of tamoxifen might prevail in an estrogen envi-
ronment, and agonistic effects, in an estrogen-deprived
environment. An adaptive hypersensitivity to estrogen is
also observed in long-term estrogen-deprivation mod-
els.24 These observations raise theoretical concerns about
the effects of sequential use of tamoxifen following an
aromatase inhibitor.

Existing clinical data do not support the use of tamox-
ifen after an aromatase inhibitor in the adjuvant setting.
One of the arms of the BIG 1-98 trial addresses this question
by treating patients with 2 years of letrozole followed by 3
years of tamoxifen. At this time, women who complete
initial adjuvant therapy with an aromatase inhibitor should
not be routinely crossed over to tamoxifen outside of a
clinical trial. However, if a woman initially treated with an
aromatase inhibitor develops toxicity that would require
premature discontinuation of adjuvant endocrine therapy,
it is reasonable to consider either substituting another aro-
matase inhibitor or switching to tamoxifen.

Women with metastatic disease treated in a double-blind
study of tamoxifen versus letrozole as first-line therapy25 were
allowed an optional cross-over on progression in a double-
blind fashion (197 to tamoxifen and 194 patients to letrozole).
A median survival of 19 months from the time of cross-over
was observed among those who switched from letrozole to
tamoxifen, but response and time to progression were not
specifically reported for second-line treatment in this trial.

In a combined analysis of two double-blind randomized
trials comparing tamoxifen with anastrozole as first-line ther-
apy for metastatic disease, a questionnaire retrospectively ad-
ministered to investigators suggested that tamoxifen was
effective after initial therapy with anastrozole.26 In a small
double-blind cross-over analysis of another multicenter ran-
domized trial, median time to progression was similar
for either sequence (6.7 months for tamoxifen after anas-
trozole and 5.7 months for anastrozole after tamox-
ifen).27 Although limited, such results suggest antitumor
activity for tamoxifen following an aromatase inhibitor.

It must be emphasized, however, that there are no
clinical data at this time that would support the initiation of
tamoxifen after a course of therapy with an aromatase in-
hibitor in the adjuvant setting.

Is There Any Role for the Aromatase Inhibitors

in Women With Hormone Receptor–Negative

Breast Cancer?

There is overwhelming evidence that adjuvant hormonal
therapy is effective only in patients with positive ER and/or
progesterone receptors. Aromatase inhibitors have not been
evaluated in the adjuvant setting in women whose tumors lack
hormone receptors. Hormone receptor studies should be per-
formed on all primary invasive tumors to guide the use of
adjuvant hormonal therapy, and women whose tumors are

known to be hormone receptor–negative should not receive an
aromatase inhibitor as adjuvant therapy. The Panel noted that
false-negative hormone receptor assays can occur and would
encourage clinicians to repeat hormone receptor studies if the
result is in question or is discordant with the clinical picture.

Is It Reasonable to Use an Aromatase Inhibitor

As Initial Hormonal Therapy in a Woman Who Is

Premenopausal at Diagnosis and Who Appears

to Have Gone Through Menopause

With Chemotherapy?

Amenorrhea can occur following the administration of
chemotherapy. The incidence of chemotherapy-related
amenorrhea is dependent on the regimen utilized and the
age of the patient.28,29 Cessation of menses, however, does
not necessarily mean absence of ovarian function, as pre-
menopausal estradiol levels may be found in women expe-
riencing chemotherapy-related amenorrhea.30 There is
widespread agreement that aromatase inhibitors should not
be employed as monotherapy in premenopausal women.
This view stems from the lack of evidence for adequate
estrogen suppression and potential for stimulation of the
ovaries via increased gonadotropin release. The first- and
second-generation aromatase inhibitors (aminoglutethim-
ide and 4-hydroxyandrostenedione) were unable to ade-
quately suppress plasma estrogen levels,31 and there are no
published clinical data with the third-generation aromatase
inhibitors. While aromatase inhibitors reduce estrogen lev-
els in premenopausal women, there is a reflex increase in
gonadotropin secretion. Letrozole at 2.5 mg per day (the
usual dose employed in the treatment of breast cancer)
given on days 3 to 7 following a menstrual cycle, has been
shown to be effective in inducing ovulation, with one study
that utilized this approach resulting in four pregnancies in
the 22 patients who were treated.32 Thus, there are serious
reasons for concern regarding the use of an aromatase in-
hibitor in women who are functionally premenopausal.

The ATAC trial allowed entry of women who were amen-
orrheic for fewer than 12 months if amenorrhea was a result of
chemotherapy and if follicle-stimulating hormone level was in
the postmenopausal range. The number of such patients on
the trial was small. Thus, one is less confident of the generaliz-
ability of the ATAC results to this subset of patients. Further-
more, the premenopausal woman who has truly become
postmenopausal has already had a substantial drop in estrogen
levels, and it is not known whether the risk-benefit ratio of
further lowering these levels would be of value.

Is It Reasonable to Use an Aromatase Inhibitor in

Combination With a Luteinizing Hormone-

Releasing Hormone Agonist or Oophorectomy in

a Woman Who Is Premenopausal at Diagnosis?

There are no clinical trial data in premenopausal
women from the adjuvant setting on which to judge the
value of using an aromatase inhibitor in conjunction with
ovarian function suppression (OFS). It has been demonstrated
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that vorozole, a third-generation nonsteroidal aromatase in-
hibitor, provided substantial reductions in serum estradiol,
estrone, and estrone-sulfate levels when given to women al-
ready receiving goserelin.33 In the advanced disease setting,
anastrozole plus goserelin has been shown to provide benefit in
premenopausal women with disease progression on tamox-
ifen plus goserelin, in that 12 of 16 women (75%) achieved an
objective response or stable disease at 6 months, with a median
duration of remission of 17� months.34 Although limited,
there are both endocrine and clinical data suggesting that aro-
matase inhibitors will be of value in premenopausal women
being treated with OFS. Large, ongoing randomized clinical
trials are addressing the value of aromatase inhibitors in such
women. The ABCSG (Austrian Breast Cancer Study Group)
Trial 12 plans to randomly assign 2,000 premenopausal
women to receive 3 years of either tamoxifen or anastrozole, in
combination with goserelin. Two trials evaluating the combi-
nation of OFS and an aromatase inhibitor are being coordi-
nated by the International Breast Cancer Study Group
(IBCSG), with involvement of the Breast International Group
and the Breast Cancer Intergroup of North America. SOFT
(Suppression of Ovarian Function Trial), IBCSG 24-02, has a
target accrual of 3,000 premenopausal women who either do
not receive chemotherapy or who remain premenopausal after
chemotherapy and who are randomly assigned to 5 years of
treatment with tamoxifen, OFS plus tamoxifen, or OFS plus
exemestane. OFS can be accomplished by bilateral oophorec-
tomy, radiation, or the gonadotropin-releasing hormone ana-
log triptorelin. TEXT (Tamoxifen and Exemestane Trial),
IBCSG 25-02, has a target accrual of 1,845 premenopausal
women who are randomly assigned to 5 years of treatment
with either triptorelin plus tamoxifen or triptorelin plus ex-
emestane. These trials should provide evidence upon which to
determine the value of aromatase inhibitors in premenopausal
women treated with suppression of ovarian function. Until
such evidence is available, aromatase inhibitors should not be
used in premenopausal women outside of a clinical trial.

What Is Known About Bone and

Musculoskeletal Toxicity Associated With the

Aromatase Inhibitors?

Aromatase inhibitor use is associated with osteoporosis
and fracture risk related to estrogen deprivation. In adjuvant
trials, all three aromatase inhibitors have been associated with
numerically more fractures than tamoxifen or placebo (letro-
zole 3.6% v placebo 2.9%, P � .24, Goss et al19; exemestane
3.1% v tamoxifen 2.3%, P � .08, Coombes et al5; anastrozole
7.1% v tamoxifen 4.4%, P � .001, Baum et al20).

While the fracture incidence seems lower for aromatase
inhibitor use after tamoxifen, the shorter follow-up of the
exemestane and letrozole trials complicates the interpreta-
tion of the data. In the anastrozole trial, the annual fracture
rate remained 60% higher than tamoxifen after 2 years.35

None of the three trials incorporated a protocol-defined
assessment of baseline fracture risk or ongoing bone density

monitoring.5,19,20 All three trials have ancillary studies eval-
uating serial bone densities in subsets of patients, which will
provide important information.

While all fractures are of concern, hip fractures repre-
sent a life-threatening event with serious medical sequel-
ae.36 In the ATAC trial, at last report, women receiving
anastrozole had similar numbers of hip fractures (16 v 20)
as women taking tamoxifen. Nonhip fractures, however,
may be a harbinger of future hip fractures. Preclinical mod-
els and turnover studies suggest the steroidal aromatase
inhibitor exemestane may have less adverse bone effect. A
recent randomized trial in 147 women (128 evaluable for
bone outcomes) suggested that the decline in bone mineral
density was slightly greater with exemestane than placebo.37

Aromatase inhibitor–associated bone loss may repre-
sent a preventable and treatable condition. Clinical trial
evidence indicates that intravenous bisphosphonate,38 as
well as oral bisphosphonates clodronate39,40 and risedr-
onate,41 are effective in maintaining bone density in breast
cancer patients on hormonal therapy and with therapy-
associated premature menopause.

In otherwise healthy women, a strong body of evidence
supports early detection and therapy of osteoporosis.42

The ASCO bisphosphonate guideline43 identifies post-
menopausal breast cancer patients who receive aromatase
inhibitors to be at high risk for osteoporosis and recom-
mends that they have baseline bone mineral density evalu-
ation. As in women without breast cancer, subsequent
interventions are guided by the results of bone density
testing. Details supporting this recommendation along with
management strategies are outlined in the ASCO bisphos-
phonate and bone health guideline.43 It is hoped that im-
plementation of these recommendations will reduce
fracture rates associated with adjuvant aromatase inhibitor
use. Based on recent results and ongoing studies, adjuvant
bisphosphonates may become a more standard component
of the treatment of women with early-stage breast cancer.44

In the ATAC trial, musculoskeletal disorders were re-
ported in 28% of women on anastrozole and 22% of women
on tamoxifen (P � .0001). Arthralgias were reported in
5.4% of women on exemestane compared with 3.6% of
women on tamoxifen (P � .01) in IES.5 Finally, in MA-17,
arthralgias (21% v 17%, P � .001) and myalgias (12% v 9%,
P � .02) were more common with letrozole than placebo.6

Overall, these three large studies support the conclusion
that there is a small but statistically significant increase in
arthralgias and/or myalgias with aromatase inhibitors com-
pared with either tamoxifen or placebo.

What Is Known About Vascular Complications

and Endometrial Cancer in Women Treated on

the Adjuvant Aromatase Inhibitors Trials?

Both anastrozole and exemestane were associated with
significantly fewer endometrial cancers, as well as venous
and arterial vascular events, when compared with tamox-
ifen.5,20 Thus, incidence of three life-threatening side effects
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seen with tamoxifen— endometrial cancer, pulmonary em-
boli, and stroke—was significantly reduced with aromatase
inhibitor use.

Although tamoxifen lowers cholesterol levels, its influ-
ence on cardiovascular disease is not established.45 Current
information is also insufficient to determine the effects of
aromatase inhibitors on cardiovascular disease and coro-
nary heart disease risk. Although not statistically significant,
both anastrozole and letrozole were associated with numer-
ically more cardiovascular disease events compared with
tamoxifen.19,20 The effects of aromatase inhibitors on lipid
profile and especially cardiac clinical outcomes warrant
careful future monitoring.

What Is Known About Overall Quality Of Life

and Sexual Functioning in Women on

Aromatase Inhibitors?

In general, there have been no major differences in
symptoms influencing quality of life comparing anastrozole
with tamoxifen20 or letrozole with placebo.19 Fallowfield et
al have reported inferior sexual functioning in women ran-
domly assigned to anastrozole compared with tamoxifen on
the ATAC trial.46 In the IES study, women taking tamoxifen
reported less vaginal dryness but more vaginal discharge
compared with those on exemestane.8

Aromatase inhibitor effects on cognition or dementia
have not been reported. Concerns regarding adverse effects
of aromatase were raised, largely based on absence of antic-
ipated favorable effects of estrogen. Randomized trial re-
sults, however, now indicate exogenous estrogen (as
menopausal hormone therapy) doubles rather then de-
creases dementia risk,47,48 perhaps mediated via the in-
crease in arterial vascular effects.

Anastrozole, exemestane, and letrozole are all well toler-
ated, with small numbers of women discontinuing treatment
in comparison to women on placebo or tamoxifen.5,19,20 The
differing clinical situations and lack of standard criteria for
collection of side effects hinder comparison of aromatase in-
hibitor effects on patient-perceived symptoms. For example,
letrozole increased hot flashes compared with placebo, while
exemestane and tamoxifen had similar hot flash frequency and
anastrozole was associated with somewhat fewer hot flashes
then tamoxifen. As well, use of either tamoxifen or an aro-
matase inhibitor will increase vasomotor symptoms, present-
ing a clinical management problem.49,50

To What Extent Can Physicians Individualize

Decisions About Adjuvant Hormonal Therapy?

How Can Physicians Better Quantify the Risks

of Relapse and/or Second Primary in Women

Who Have Taken a Course of Tamoxifen for

Either 2 to 3 or 5 Years?

The risk of relapse and/or second primary breast can-
cers observed in women who took tamoxifen alone in the
three major trials was large enough on average to warrant an

attempt at improvement. For example, in the ATAC trial,
with a median follow-up of 47 months, the disease-free
survival for women on the tamoxifen-only arm was 84.5%.
This degree of risk is typical for postmenopausal women
with a mix of node-negative and node-positive hormone
receptor–positive breast cancer. However, quantification of
average risk of relapse is not the only feature by which to
judge the utility of these agents for individual women. Be-
cause aromatase inhibitors are not free of costs and burdens
to the patients and society, questions inevitably arise about
whether they should be used for all postmenopausal women
with receptor-positive tumors.

Tailoring decisions about adjuvant hormonal therapy
requires an understanding of disease and patient character-
istics associated with relapse and toxicity of each approach.
Unfortunately, such information is not readily available
from the three large randomized trials. Differences in abso-
lute benefit that a woman may expect are important in the
decision-making process. It is possible that the benefits of
different approaches may vary widely across different pa-
tient populations. Future studies will need to address the
differences in disease outcome and toxicity across patient
and tumor subtypes.

CONCLUSION

There is now little question that the aromatase inhibitors
play an important role in the adjuvant treatment of post-
menopausal women with hormone receptor–positive
breast cancer. Although only one trial (MA-17) demon-
strated a survival advantage associated with the use of an
aromatase inhibitor and this only in node-positive patients,
the three large studies discussed in this Update show a clear
and consistent improvement in disease-free survival among
women who received an aromatase inhibitor compared
with those who were randomized to a control arm and did
not receive one of these agents. At this time, the Panel
believes that optimal adjuvant hormonal therapy for a post-
menopausal woman with receptor-positive breast cancer
should include an aromatase inhibitor either as initial ther-
apy or after treatment with tamoxifen. Of course, women
with breast cancer and their physicians must weigh the risks
and benefits of all therapeutic options. For some women,
the risks and inconvenience of an aromatase inhibitor will
outweigh the potential benefits.

There are many important and unresolved issues,
many of which will be addressed by ongoing studies and
additional follow-up. These issues include: (1) Are the aro-
matase inhibitors most effective if used as initial therapy or
after exposure to tamoxifen? If tamoxifen is administered,
how long should it be continued before the cross-over? (2)
What are the long-term toxicities and risks associated with
the aromatase inhibitors? Can these risks be modified
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through the use of other medical interventions? (3) Are
there specific patient populations who derive differing de-
grees of benefit from an aromatase inhibitor in comparison
to tamoxifen or to no treatment? If so, can such patient
populations be identified? (4) Are there specific patient
populations who are at greater risk of toxicity from an
aromatase inhibitor? (5) How long should an aromatase
inhibitor be continued? (6) Are aromatase inhibitors effec-
tive agents in women who are premenopausal at the time of
diagnosis? (7) Can the third-generation aromatase inhibi-
tors be used interchangeably? Are there clinical differences
in their toxicity profile (eg, bone health)?

The Panel looks forward to the availability of addi-
tional data in the years ahead. In the meantime, physicians
and patients should carefully consider the advantages and
disadvantages of different treatment strategies for the treat-
ment of hormone receptor–positive breast cancer.
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