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INTRODUCTION

Breast cancer is the most frequently diagnosed cancer and the leading cause of death from
cancer in women worldwide. Breast cancer is a heterogeneous, phenotypically diverse disease
composed of several biologic subtypes that have distinct behavior and response to therapy.
Hormone receptor-positive (ie, estrogen [ER] and/or progesterone [PR] receptor-positive) breast
cancers comprise the most common types of breast cancer, accounting for 75 percent of all
cases.

This topic will review adjuvant endocrine therapy for non-metastatic, hormone receptor-positive
breast cancer occurring in postmenopausal women. Other topics, including the adjuvant
treatment of hormone receptor-positive breast cancer in premenopausal women and adjuvant
treatment of hormone receptor-negative breast cancer, human epidermal growth factor
receptor 2 (HER2)-positive breast cancer, male breast cancer, and triple-negative breast cancer,
are covered separately. In addition, a discussion on the role of osteoclast inhibitors in the
adjuvant treatment of breast cancer is covered separately.

* (See "Adjuvant endocrine therapy for premenopausal women with hormone receptor-
positive breast cancer".)
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* (See "Overview of the treatment of newly diagnosed, invasive, non-metastatic breast
cancer".)

* (See "Selection and administration of adjuvant chemotherapy for HER2-negative breast
cancer".)

* (See "Adjuvant systemic therapy for HER2-positive breast cancer".)

* (See "ER/PR negative, HER2-negative (triple-negative) breast cancer".)

* (See "Breast cancer in men".)

* (See "Overview of the approach to early breast cancer in older women".)

* (See "Use of osteoclast inhibitors in early breast cancer".)

DEFINITION OF MENOPAUSE

Because the endocrine options for treatment depend on whether or not a woman is in
menopause, defining menopausal status is important. For women with breast cancer who were
premenopausal at diagnosis, particularly those treated with adjuvant chemotherapy,
amenorrhea is not a reliable indicator of menstrual status. We agree with the following
definitions of menopause used by the National Comprehensive Cancer Network [1]:

* Women 60 years and older are postmenopausal.
* Women less than 60 years are postmenopausal if one of the following conditions is met:
» They previously underwent a bilateral oophorectomy.

» They have not had any menstrual periods for 12 months or more in the absence of
tamoxifen, chemotherapy, or ovarian suppression, and the serum estradiol is in the
postmenopausal range.

» They are amenorrheic on tamoxifen, and follicle-stimulating hormone (FSH) and serum
estradiol are in the postmenopausal range.

The approach to premenopausal women with chemotherapy-induced amenorrhea is discussed
elsewhere. (See "Adjuvant endocrine therapy for premenopausal women with hormone
receptor-positive breast cancer”, section on 'Patients who became amenorrheic during
chemotherapy'.)

INDICATIONS
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For women with estrogen receptor- or progesterone receptor-positive breast cancer, we
recommend adjuvant endocrine therapy. Pathologic criteria for assigning hormone receptor
status are discussed in detail elsewhere. (See "Hormone receptors in breast cancer: Clinical
utility and guideline recommendations to improve test accuracy", section on 'Interpretation of
ER and PR tests'.)

Although the risk of recurrence and therefore the absolute likelihood of benefit is higher for
those with larger or higher-risk tumors, we recommend this treatment for those with hormone
receptor-positive breast cancers regardless of size. This approach is supported by the consistent
improvements in rates of recurrence, second breast cancers, and survival that have been
observed in clinical trials enrolling patients with hormone receptor-positive tumors of any size.

Importantly, nearly all postmenopausal women who are candidates for endocrine therapy
should be offered treatment, regardless of age. While the odds of having associated medical
comorbidities increase with age, and these may predispose older women to increased toxicities
related to treatment, the benefits of adjuvant endocrine therapy on reducing the risks of
recurrence and death from breast cancer have been consistently demonstrated. Therefore,
patients at risk for treatment-related toxicities due to adjuvant endocrine therapy should be
managed appropriately, with care coordinated between their oncology team and primary care
clinician. However, careful discussion with those patients is warranted if they have multiple
comorbidities that may increase their risk of major toxicities, such as pre-existing history of
thrombosis or cerebrovascular disease or osteoporosis and fractures refractory to skeletal
modifying agents, and especially if their prognosis is particularly good. (See "Overview of cancer
survivorship care for primary care and oncology providers", section on 'Coordination of care'.)

APPROACH TO TREATMENT

The approach to treatment of postmenopausal women with breast cancer is discussed in the
sections below.

The approach to women with breast cancer who are pre- or perimenopausal at diagnosis is
discussed in detail elsewhere. (See "Adjuvant endocrine therapy for premenopausal women
with hormone receptor-positive breast cancer".)

Als as preferred therapy — For most women with postmenopausal breast cancer, we
administer an aromatase inhibitor (AI) rather than tamoxifen. As a class, the Als have
consistently been shown to improve outcomes for postmenopausal women with hormone
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receptor-positive breast cancer compared with tamoxifen, both during and after treatment.
(See 'Versus tamoxifen' below.)

Therefore, an Al is the preferred adjuvant treatment of postmenopausal women, although
tamoxifen is an acceptable alternative for women who are intolerant of Als. (See 'Tamoxifen as
alternative option' below.)

Drugs in this class, with usual dosing, include:

* Anastrozole (1 mg daily)
* Letrozole (2.5 mg daily)
* Exemestane (25 mg daily)

Als suppress plasma estrogen levels by inhibiting or inactivating aromatase, the enzyme
responsible for the peripheral conversion of androgens to estrogens ( table 1) [2]. Als are
inactive in women with intact ovarian function, including those who experienced therapy-
induced amenorrhea, and hence ovarian suppression/ablation must be used in premenopausal
women receiving Als. This issue is discussed elsewhere. (See "Adjuvant endocrine therapy for
premenopausal women with hormone receptor-positive breast cancer", section on 'Patients
who became amenorrheic during chemotherapy'.)

Efficacy

Versus tamoxifen — Support for the use of Als in these settings comes from numerous
randomized trials and meta-analyses. A 2015 intention-to-treat meta-analysis that utilized
individual patient data from almost 32,000 postmenopausal women with estrogen receptor
(ER)-positive breast cancer participating in clinical trials comparing Als with tamoxifen evaluated
breast cancer outcomes in the following cohorts [3]:

* Al versus tamoxifen - In trials where women (n = 9885) were randomly assigned to
treatment with a five-year course of an Al or tamoxifen, treatment with an Al resulted in:

» Reduced breast cancer recurrence, particularly during years 0 to 1 (relative risk [RR]
0.64, 95% CI1 0.52-0.78) and years 2 to 4 (RR 0.80, 95% CI 0.68-0.93). There was no
further impact on recurrence rates after the 5-year treatment period.

» Lower 10-year breast cancer mortality (RR 0.85, 95% CI 0.75-0.96).

* Tamoxifen alone versus a short course of tamoxifen followed by an AI - In trials where
women (n = 11,798) were randomly assigned to a continuous five-year course of tamoxifen
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versus two or three years of tamoxifen followed by an Al for five years of total endocrine
therapy, switch to an Al resulted in:

» Reduced breast cancer recurrence during years 2 to 4 (RR 0.56, 95% CI 0.46-0.67), with
no further effect on recurrence beyond the treatment period.

* Fewer deaths from breast cancer (RR 0.84, 95% CI 0.72-0.96).

* Al alone versus a short course of tamoxifen followed by an AI - In trials where women
(n=12,799) were randomly assigned to five years of an Al versus two or three years of
tamoxifen followed by an Al for five years of total endocrine therapy, treatment with an Al
alone resulted in:

» Lower recurrence rates during years 0 to 1, before the switch had occurred (RR 0.74,
95% CI 0.62-0.89).

 Similar recurrence rates during years 2 to 4, when both groups were treated with an Al
(RR0.99, 95% CI 0.85-1.15), and beyond year 5.

» Atrend toward reduced breast cancer mortality, which did not reach statistical
significance (RR 0.89, 95% CI 0.78-1.03).

While not included in the meta-analysis, the approach of utilizing a short course of Al
therapy followed by tamoxifen has also been studied and is an acceptable option:

* Al alone versus short course of Al followed by tamoxifen - The BIG 1-98 trial
randomized over 8000 women to five years of tamoxifen or letrozole monotherapy, or
sequential treatment with two years of one of these drugs followed by three years of the
other [4]. While breast cancer outcomes were better for letrozole compared with
tamoxifen monotherapy, there was no significant difference in either disease-free or
overall survival (OS) between the sequential therapies and letrozole monotherapy.
Moreover, efficacy of monotherapy with letrozole versus tamoxifen for contralateral breast
cancer varied over time (0 to 5-, 5 to 10-, and >10-year hazard ratios [HRs] 0.62, 0.47, and
1.35, respectively) [5].

These data are consistent with the observation that the highest risk for recurrence is within the
first few years after initial diagnosis, and that the more effective treatment strategy, aromatase
inhibition, is preferable to tamoxifen during that time. However, once patients have remained
disease free for a few years, switching to tamoxifen is similarly effective to continuation of Al
treatment, and there may be a longer carry-over effect with tamoxifen than an Al in terms of
protection against contralateral breast cancer.
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Comparison between Als — Evidence suggests similar clinical outcomes and tolerability
between the aromatase inhibitors (AIs). As such, anastrozole, exemestane, and letrozole are all
appropriate options for those warranting adjuvant treatment with an AL Individual patients
may tolerate one of these agents better than another, and it is reasonable to switch to an
alternative Al if the initial Al is poorly tolerated and other strategies of managing side effects
have been ineffective [6]. (See 'Side effects' below.)

In the FATA-GIM3 trial, over 1800 women were randomly assigned to oral anastrozole (1 mg per
day), exemestane (25 mg per day), or letrozole (2.5 mg per day) for five years [7]. Five-year
disease-free survival (DFS) was 90 percent with anastrozole (95% CI 87.9-91.7), 88 percent with
exemestane (95% CI 85.8-89.9), and 89 percent with letrozole (95% CI 87.3-91.1).
Gastrointestinal side effects were more common with exemestane than with letrozole, and
hypercholesterolemia was more frequent with anastrozole and letrozole than with exemestane.
All other side effects were similar between the agents. Treatment was interrupted due to
toxicity in approximately 7 percent of patients on each of these treatment arms.

Trials have also been conducted to assess the following specific comparisons, again showing
similar outcomes between agents:

* Exemestane versus anastrozole - In the NCIC-CTG MA.27 study, over 7500 women were
randomly assigned to exemestane or anastrozole [8]. With a median follow-up of four
years, there was no difference in the event-free survival or OS rate. Of note, 32 and 29
percent discontinued exemestane and anastrozole, respectively, during the study as a
result of adverse events (AEs), concomitant iliness, or study refusal. The implications of
poor compliance on survival outcomes for women on endocrine therapy are an area of
active investigation. (See 'Factors that limit efficacy' below.)

e Letrozole versus anastrozole - In the FACE trial, letrozole and anastrozole were found to
have similar five-year DFS rates (85 versus 83 percent; HR 0.93, 95% CI 0.80-1.07) and
comparable side effect profiles [9].

Side effects — While Als are generally well tolerated, side effects may limit adherence in a
number of women [10]. AIs may also reactivate ovarian function in premenopausal women,
particularly in women with chemotherapy-induced amenorrhea. This issue is discussed
elsewhere. (See "Adjuvant endocrine therapy for premenopausal women with hormone
receptor-positive breast cancer”, section on 'Risk of ovarian function reactivation on an Al'.)

In the short term, the side effects associated with Als are not detrimental to quality of life
[11,12]. However, up to one-third of women may not complete an assigned five-year course of
treatment, according to one trial of adjuvant Als [12], and the long-term effects of Als (eg, bone
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loss) have not been fully characterized at this time. While data are available regarding the long-
term risks of tamoxifen, and in particular that the risk persists for the duration of treatment but
not afterwards [13], such data are limited for aromatase inhibition. Long-term risks of
premature menopause, including osteoporosis and cardiovascular risk, which have been
observed in noncancer patients, may apply to these patients as well. (See "Evaluation and
management of aromatase inhibitor-induced bone loss" and "Managing the side effects of
tamoxifen and aromatase inhibitors" and "Overview of long-term complications of therapy in
breast cancer survivors and patterns of relapse”, section on 'Long-term adverse effects of
primary therapy' and "Elective oophorectomy or ovarian conservation at the time of
hysterectomy", section on 'Long-term health risks'.)

Musculoskeletal pains and stiffness — Als are associated with musculoskeletal side
effects including carpal tunnel syndrome as well as a constellation of symptoms including
arthralgia, joint stiffness, and/or bone pain, which have been described as the Al-associated
musculoskeletal syndrome (AIMSS) [14-18]. These symptoms may be severe in almost one-third
of patients [16], and may be responsible for treatment discontinuation in 10 to 20 percent of
patients [15-18]. Recognizing that there are few studies to inform the approach for patients with
AIMSS, we suggest the following strategies, typically sequentially, although depending on
patient preferences and severity of symptoms, this might not always be the case:

* Exercise and NSAIDs - The initial strategy for managing AIMSS includes exercise and
nonsteroidal anti-inflammatory drugs (NSAIDs). In the HOPE trial, 121 postmenopausal
women with Al-associated arthralgias were randomly assigned to an exercise regimen or
to usual care [19]. The exercise regimen consisted of twice-weekly supervised resistance
and strength training plus moderate aerobic exercise for 150 minutes per week. Patients
undergoing the exercise regimen had reduction in their worst pain score (20 versus 1
percent average score reduction, respectively) and pain severity (21 versus 0 percent
reduction) compared with usual care. They also experienced more weight loss and
improvement in their exercise capacity. In addition, a dose-response relationship between
exercise and symptom severity was identified. Compared with women who attended fewer
than 80 percent of the exercise sessions, those who attended 80 percent or more
experienced a greater reduction in their worst pain score (25 versus 14 percent,
respectively).

Beyond exercise, the primary treatment for AIMSS often begins with the administration of
NSAIDS because these agents are a mainstay of treatment for pain. (See "Pharmacologic
management of chronic non-cancer pain in adults", section on 'Nonsteroidal
antiinflammatory drugs'.)
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* Temporary discontinuation of Al, followed by initiation of a different AI - For women
in whom conservative measures including exercise and NSAIDs have been unsuccessful,
we discontinue treatment for two to eight weeks and then begin a different AL In one
prospective study, almost 40 percent of patients were able to continue on the alternate Al

[6].

* Duloxetine - Duloxetine is an appropriate option if symptoms persist, despite the above
measures. In the SWOG S1202 trial, among 299 patients with stage I to III disease on Als,
those randomized to duloxetine (30 mg daily for 1 week, then 60 mg daily for 11 weeks,
then 30 mg daily for 1 week) experienced improvement in joint pain through the 12 weeks
of treatment relative to placebo, though results between the groups were similar at 24
weeks [20]. Duloxetine was relatively well tolerated; the most common AEs were grade 1
or 2 fatigue (32 percent), xerostomia (24 percent), nausea (30 percent), and headache (21
percent). Grade 3 or 4 toxicities affected 8.7 percent of patients, with the most common
ones being insomnia (2.9 percent) and extremity pain (1.4 percent).

* Acupuncture - Acupuncture offers a nonpharmacologic method of treating AIMSS.
Although benefits observed have not been large, we consider it to be an appropriate next-
line option if the steps described above were attempted and unsuccessful, or for the
patient who prefers to avoid duloxetine. In a randomized trial of 226 patients with joint
pain on Als randomly assigned to acupuncture, sham acupuncture, or waitlist control,
those receiving acupuncture experienced close to a 1-point benefit in joint symptoms, on a
scale of 1 to 10, over those receiving sham acupuncture or remaining on the waitlist [21].
Although the clinical significance of this small numerical improvement is unclear, some
patients may desire a trial of this complementary form of therapy, particularly given its
avoidance of systemic side effects.

* Switch to tamoxifen, for those who are unable or unwilling to continue treatment
with an AL (See 'Tamoxifen as alternative option' below.)

Understanding the etiology of AIMSS is complicated because rheumatologic symptoms are
present in a significant number of women who go on to complain of Al-associated
musculoskeletal (MSK) complaints. In one study, up to one-half of women who developed AIMSS
had a pre-existing MSK disorder (eg, degenerative joint disease or morning stiffness) [18]. Risk
factors for AIMSS have not been fully characterized, but decreased estrogen levels may play a
role [17,18,22,23].

Sexual dysfunction — Because Als block peripheral estrogen production, women are at
an increased risk for vaginal symptoms and sexual dysfunction [24]. Women should be
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counseled about these potential adverse effects as part of their education before starting
treatment and on methods that may help alleviate them. The approach to breast cancer
survivors who complain of sexual dysfunction is covered separately. (See "Genitourinary
syndrome of menopause (vulvovaginal atrophy): Treatment", section on 'Patients with breast
cancer' and "Genitourinary syndrome of menopause (vulvovaginal atrophy): Treatment", section
on 'Initial therapy with moisturizers and lubricants' and "Overview of long-term complications of
therapy in breast cancer survivors and patterns of relapse", section on 'Menopausal
symptoms'.)

Management of hot flashes among women with a history of breast cancer is discussed
elsewhere. (See "Menopausal hot flashes", section on 'Women with breast cancer'.)

Loss of bone density — Treatment with Als results in bone loss due to estrogen
deficiency. This is discussed in detail elsewhere. (See "Evaluation and management of
aromatase inhibitor-induced bone loss".)

Other side effects — In one study, women on Als reported higher rates of cognitive
problems compared with women with breast cancer who did not take endocrine therapy; also,
physical health scores one year after initiation of treatment were worse [25]. In another study,
predictors of drug discontinuation at one year included fatigue, forgetfulness, and poor sleep
hygiene [10]. Als as well as tamoxifen have also been rarely associated with hair thinning, which
is improved with topical minoxidil in the majority of cases [26].

Compared with tamoxifen, the Als are associated with a higher risk of osteoporosis, fractures,
cardiovascular disease, diabetes, and hypercholesterolemia [3,27-30]. By contrast, they are
associated with a lower risk of venous thrombosis, and endometrial cancer [3], and a lower risk
of fatty liver disease [31].

Tamoxifen as alternative option — Tamoxifen is a selective estrogen receptor modulator
(SERM) that inhibits the growth of breast cancer cells by competitive antagonism of the ER. It is
the endocrine agent of choice for the adjuvant treatment of premenopausal women with low-
to average-risk cancers and for postmenopausal women who are not candidates for an Al for
whatever reason. Discussion of the use of tamoxifen in premenopausal women, as well as
mechanisms of resistance to tamoxifen, is found separately. (See "Adjuvant endocrine therapy
for premenopausal women with hormone receptor-positive breast cancer", section on 'Low- to
average-risk, hormone receptor-positive, HER2-negative cancers' and "Mechanisms of action of
selective estrogen receptor modulators and down-regulators".)

While Als are associated with consistent but modestly improved outcomes compared with
tamoxifen, both agents reduce recurrences and new primary breast cancers, and some women
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may tolerate the risks and toxicities of tamoxifen better than an AL. For women who wish to
discontinue an Al, it would be reasonable to switch to tamoxifen.

Tamoxifen is administered as a 20-mg pill taken on a daily basis.

Efficacy of tamoxifen versus placebo — The data to support the use of adjuvant tamoxifen
come from the 2011 Early Breast Cancer Trialists' Collaborative Group (EBCTCG) meta-analysis,
which compared tamoxifen treatment for five years with no endocrine treatment and included
both premenopausal and postmenopausal women [32]. With a median follow-up of 13 years,
tamoxifen resulted in:

* Asignificant reduction in the risk of breast cancer recurrence at 15 years (relative risk [RR]
0.61, 95% CI 0.57-0.65).

* Asignificant reduction in the risk of breast cancer mortality at 15 years (RR 0.70, 95% CI
0.64-0.75).

Factors that limit efficacy

* Compliance - For women on endocrine therapy, less than optimal compliance (or
nonadherence) to treatment may impact outcomes following the diagnosis of breast
cancer. Although the limited data suggest that nonadherence increases the risk of death, it
is not entirely clear if this is due to breast cancer-specific causes.

As an example, in a cohort study involving over 3300 women, of whom 85 and 15 percent
were prescribed adjuvant tamoxifen or an Al, respectively, low adherence (<80 percent)
increased the risk of all-cause mortality (HR 1.20, 95% CI 1.03-1.40) [33]. However, there
was no association between adherence levels and the risk of recurrence or breast cancer-
specific mortality. In a separate study of 1177 premenopausal women on adjuvant
tamoxifen, serum assessment of tamoxifen identified 16 percent of patients below the set
adherence threshold (tamoxifen serum level <60 ng/mL, assessed one year after
prescription) [34]. After a median follow-up of two years since tamoxifen serum
assessment, patients who were biochemically nonadherent had shorter distant DFS
(adjusted HR 2.3, 95% CI 1.1-5.1). Given the limited data, we continue to stress the
importance of adhering to endocrine therapy as prescribed in order to maximize the
impact of adjuvant treatment.

* Resistance - A number of molecular factors may contribute to tamoxifen resistance in
breast cancer, which are discussed elsewhere. (See "Mechanisms of action of selective
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estrogen receptor modulators and down-regulators”, section on 'Tamoxifen resistance in
breast cancer'.)

* Drug interactions - Tamoxifen is converted to its active metabolites by cytochrome P450
2D6 (CYP2D6) and UDP-glucuronyltransferase-2B7 (UGT2B7). Drugs that inhibit CYP2D6,
for example, certain selective serotonin reuptake inhibitors, may potentially alter the
metabolism of tamoxifen. The clinical implications of this interaction remain uncertain.
Details about specific interactions may be obtained by using the Lexicomp drug
interactions tool included within UpToDate. This issue is discussed in detail elsewhere. (See
"Mechanisms of action of selective estrogen receptor modulators and down-regulators"”,
section on 'Patients taking SSRIs'.)

Side effects — In the meta-analysis discussed above, the major AEs associated with tamoxifen
included an approximately two- to threefold increased relative risk of thromboembolic disease
compared with placebo (ie, deep vein thrombosis and pulmonary emboli) as well as a
nonstatistically significant increased risk of strokes [32]. In addition, tamoxifen increased the
risk of uterine cancer, although the overall incidence of uterine cancer was low compared with
placebo (4 versus 1 percent, respectively) and appeared to be limited to women over 55 years.
Other side effects associated with the use of tamoxifen include fatty liver disease [31], hot
flashes, vaginal discharge, sexual dysfunction, menstrual irreqularities, and increased risk of
diabetes [27]. Further discussion of the side effects and strategies for managing them is
covered separately. (See "Managing the side effects of tamoxifen and aromatase inhibitors" and
"Menopausal hot flashes", section on 'Women with breast cancer".)

Incorporation of targeted therapies for select patients

CDK 4/6 inhibitors for select patients with high risk disease — For patients with hormone
receptor-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-positive
breast cancer at high risk of recurrence, we suggest the addition of abemaciclib to adjuvant
endocrine therapy. However, recognizing that the follow-up remains short, the effect on OS is
yet unknown, and there are clear side effects of treatment (notably, diarrhea), it is also
acceptable to omit this therapy.

Of note, there are no data on outcomes with cyclin-dependent kinase (CDK) 4/6 inhibitors in
women with breast cancer susceptibility gene 1/2 (BRCA1/2) mutations, and for BRCA carriers
with high-risk disease, adjuvant olaparib is the preferred approach in addition to endocrine
therapy. (See "Selection and administration of adjuvant chemotherapy for HER2-negative breast
cancer", section on 'BRCA carriers with high-risk disease'.)
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* Patient selection - Abemaciclib is approved by the US Food and Drug Administration
(FDA) as adjuvant therapy in patients with high-risk, node-positive, ER-positive, HER2-
negative breast cancer [35]. We agree with guidelines from the National Comprehensive
Cancer Network (NCCN) that define high-risk as either [36]:

+ 24 positive lymph nodes; or

* 1 to 3 positive lymph nodes with one or more of the following: Grade 3 disease, tumor
size 25 cm, or a Ki-67 score of 220 percent, based on the monarchk trial discussed
below [37].

Neither the NCCN definition nor the FDA require all patients to have a Ki-67 220 percent, if
other high-risk features are present [36]. We agree with this approach given substantial
inter-observer/laboratory variability in Ki-67 values in the range of >5 to <30 percent [38].
It has also been noted that while those with Ki-67 220 percent experience a greater
absolute benefit with abemaciclib, the benefits in those with Ki-67<20 percent are still
clinically meaningful [39].

We acknowledge, however, that with fewer than five percent of overall survival outcomes
having been collected, the effect on survival remains unclear [40].

* Duration - For patients taking adjuvant abemaciclib therapy, the duration is for two years,
typically concurrently with the start of endocrine treatment.

* Supporting data - In the monarchE trial, over 5600 patients (just over one-half of whom
were postmenopausal women) with hormone receptor-positive, HER2-negative, high-risk
early breast cancer who had completed surgery were randomly assigned to abemaciclib
plus endocrine therapy or endocrine therapy alone [37]. Patients may have received up to
12 weeks of endocrine therapy and must have been randomly assigned within 16 months
of definitive breast cancer surgery. High risk was defined as having 24 positive nodes; or
one to three positive nodes and at least one of the following: tumor size =5 cm, histologic
grade 3, or central Ki-67 220 percent. Patients in the abemaciclib/endocrine therapy group
had improvement in invasive disease-free survival (IDFS) relative to the endocrine therapy
alone group (three-year IDFS rates of 89 versus 83 percent, respectively; HR 0.70, 95% CI
0.59-0.82). Distant recurrence-free survival rates at three years were 90 versus 86 percent
(HR 0.69, 95% CI 0.57-0.83), respectively [41]. Benefit was sustained at four years [42].
While improvements with the addition of abemaciclib did not reach statistical significance
among postmenopausal women, they were statistically significant in the premenopausal
subset. (See "Adjuvant endocrine therapy for premenopausal women with hormone
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receptor-positive breast cancer”, section on 'Addition of CDK 4/6 inhibitor to adjuvant
endocrine therapy in high-risk disease'.)

The absolute IDFS benefit in the Ki-67 220 percent group was 7.1 percent, versus 4.5
percent in the Ki-67 <20 percent group. The FDA approval is only in tumors that are Ki-67
220 percent [41].

The most frequent AEs were diarrhea, neutropenia, and fatigue in the abemaciclib arm
and arthralgia, hot flush, and fatigue in the control arm. A higher incidence of grade =3
AEs was observed with versus without abemaciclib (50 versus 16 percent, respectively).

Results from the NATALEE trial, presented in abstract form, suggest benefit of adjuvant
ribociclib in patients with stage IIA to III disease. In this trial, over 5101 patients with stage IIA
(with high-risk features) to III disease meeting eligibility criteria (  table 2) were randomly
assigned to a nonsteroidal AI (plus goserelin in men and premenopausal women), with or
without ribociclib 400 mg daily for three weeks on/one week off for three years [43]. At a
median follow-up of 34 months, the ribociclib group experienced improvement in IDFS (three-
year rate of 90 versus 87 percent; HR 0.75, 95% CI 0.62-0.91). Distant DFS rates at three years
were also improved (91 versus 89 percent; HR 0.74, 95% CI 0.61-0.91). Overall survival results
are immature. Grade 23 toxicities were higher with ribociclib (eg, neutropenia, 44 versus 0.8
percent; liver related adverse events, 8.3 versus 1.5 percent). However, we await long term data
and/or regulatory approval prior to using ribociclib in the adjuvant setting.

By contrast, in PALLAS, the addition of two years of palbociclib to adjuvant endocrine
therapy in patients with stage II or III hormone receptor-positive/HER2-negative breast
cancer failed to improve IDFS, and the trial was closed early for futility [44,45]. Possible
reasons for the difference in outcomes between PALLAS and other trials of CDK 4/6
inhibitors include different agents used, different patient eligibility criteria, as well as a
high number of patients in PALLAS who did not complete assigned treatment. In the
PENELOPE-B trial, the addition of one year of palbociclib to adjuvant endocrine therapy did
not improve IDFS among those with hormone receptor-positive/HER2-negative breast
cancer with residual disease after neoadjuvant chemotherapy [46].

Olaparib for select high risk, BRCA-mutated cancers — Olaparib has regulatory approval by
the FDA for the adjuvant treatment of adult patients with deleterious or suspected deleterious
germline BRCA-mutated, HER2-negative, high-risk early breast cancer who have been treated
with neoadjuvant or adjuvant chemotherapy [47]. This approach and the supporting data are
discussed in detail elsewhere. (See "Selection and administration of adjuvant chemotherapy for
HER2-negative breast cancer”, section on 'BRCA carriers with high-risk disease'.)
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DURATION OF ENDOCRINE TREATMENT

Women treated with adjuvant endocrine therapy are treated for a minimum duration of five
years, with extended therapy offered to some with higher-risk features.

Rationale for extended treatment in some patients — Observational data suggest that the
risk of distant recurrence after five years of adjuvant endocrine treatment continues steadily for
at least the subsequent 20 years [48,49], which provides rationale to consider extended
endocrine treatment in some patients. (See 'Selection of patients for extended therapy' below.)

In a meta-analysis of 88 trials that included 62,923 women with estrogen receptor (ER)-positive
breast cancer who were disease free after 5 years of scheduled endocrine therapy, the risk of
recurrence correlated strongly with the original lymph node status, tumor size, and grade [49].
Those with many positive nodes were at an annual risk of distant recurrence of nearly 3 percent
per year; for those with one to three positive nodes, the annual risk was approximately 2
percent; for those with negative nodes but T2 or greater lesions, the risk was approximately 1
percent per year; and women with node-negative and smaller tumors experienced an annual
risk of approximately 0.5 to 1.0 percent.

In a population-based study using the Danish Breast Cancer Group database, very similar
findings were observed among approximately 20,000 patients who were survivors 10 years
after diagnosis. In this study, the cumulative incidence of late recurrence was 8.5 percent 15
years after primary diagnosis, 12.5 percent 20 years afterwards, 15.2 percent 25 years
afterwards, and 16.6 percent 32 years afterwards [48], and the risk/year remained relatively
constant. However, the overall risk in the Danish study was slightly lower than that reported by
the Early Breast Cancer Trialists' Collaborative Group (EBCTCG), perhaps because the EBCTCG
study included only patients who went on clinical trials, whereas the Danish study included all
patients diagnosed with breast cancer in that country. Furthermore, the Danish study began
analysis in women who had reached 10 years without recurrence, whereas the EBCTCG study
began its analysis at five years. Finally, the Danish investigators accounted for competing
causes of death, which was not done in the EBCTCG. Regardless, as in the EBCTCG, high lymph
node burden, large tumor size, and ER positivity were the most important factors associated
with risk of late recurrence, and are consistent with the concern that patients with ER-positive
breast cancer remain at risk for late distant recurrence as long as they are alive.

Selection of patients for extended therapy — Although women with hormone receptor-
positive breast cancer are treated for a minimum of five years with adjuvant endocrine therapy,
some data suggest that longer durations of endocrine therapy improve disease-free survival
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(DFS), if not overall survival (OS). Extended adjuvant endocrine therapy beyond five years is an
option for all patients with a prior history of invasive, ER-positive breast cancer, but some
patients may be more likely to derive benefit than others. For women with larger tumors or
node-positive disease, we suggest extended endocrine treatment. For women with smaller,
node-negative tumors, the benefits are less clear and, for some, may not outweigh the risk of
toxicities. A patient-by-patient decision must be made that includes risk of both ongoing
symptomatic side effects and life-taking, -threatening, or -changing toxicities, such as
thrombosis and endometrial cancer (both with tamoxifen), or fracture (with aromatase
inhibitors [AIs]).

Retrospective evaluations of several adjuvant endocrine trials incorporating multiparameter
gene and protein expression assays have suggested that such assays may identify patients who
have such a favorable prognosis that extended endocrine therapy may be unlikely to provide
sufficient benefit [50-52] to outweigh the side effects and possible long-term risks. Indeed,
there is at least one peer-reviewed published study suggesting that each of the available assays
(OncotypeDX, Endopredict, ProSigna, and the Breast Cancer Index [BCI]) identify a group of
patients with such a favorable prognosis. However, each of these studies were conducted as a
"prospective retrospective" investigation, using specimens from patients who participated in
previously performed clinical trials, and are subject to the various biases and confounding
issues built into such strategies [53]. Therefore, further study is necessary before routine clinical
use of such tools in determining who should receive extended endocrine treatment.

As an example of one such study, the TransATAC trial evaluated the ability of several of these
genomic signatures to identify patients at risk for late recurrence [50]. In this study, all assays
were effective at identifying node-negative patients at low risk for late recurrence, although
models integrating clinical information with genomic data (ie, PAM50 and Endopredict) were
more effective at identifying node-positive disease at low risk for late recurrence than assays
relying on genomics only (ie, Oncotype DX Recurrence Score or Breast Cancer Index). Further
discussion on multiparameter assays is found elsewhere. (See "Prognostic and predictive
factors in early, non-metastatic breast cancer", section on 'Receptor status' and "Deciding when
to use adjuvant chemotherapy for hormone receptor-positive, HER2-negative breast cancer".)

Indeed, inclusion of more detailed clinicopathologic features, such as tumor size, grade, and
age, a protein, immunohistochemical multiparameter assay designated IHC4 has been
proposed. This "Clinical Treatment Score post-5 years (CTS5)" might be used to guide the use of
extended therapy [54,55].

Perhaps the BCI (H/I), a modification of the original BCI assay, is the most intensively studied of
these assays. Using specimens collected from patients who participated in six different trials,
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investigators have reported that low compared with high BCI scores are associated with a lower
risk of distant recurrence and no apparent improvement in DFS or OS for extended endocrine
therapy, whereas those with high BCI (H/I) scores have a higher risk of recurrence and are also
more likely to respond to extended endocrine therapy. Guidelines panels of both the National
Cancer Center Network and the American Society of Clinical Oncology have given positive,
although lukewarm, recommendations that the use of BCI may be used to inform decisions
about extended endocrine therapy with tamoxifen, an Al or the sequence of tamoxifen
followed by an AI. We do not routinely use BCI to make decisions about extended endocrine
therapy, especially in patients who originally had a high anatomic stage based on number of
lymph nodes (>3) and size (>5 cm) of tumor and/or if they had high grade cancers. We do use it
to on occasion to help women with relatively low anatomic stage at diagnosis who are uncertain
whether they would prefer to continue or discontinue extended endocrine therapy.

Outcomes with extended endocrine treatment — Trials regarding extended endocrine
treatment have been limited by patient crossover and inadequate power to detect small
differences that may exist in certain subgroups.

The data regarding extended endocrine therapy are discussed below, according to the following
subgroups:

* Women treated with tamoxifen - After five years of tamoxifen, either continuing
tamoxifen or switching to an Al for an additional five years is effective in reducing the
odds of distant recurrence as well as new primary breast cancers [13,56-60], with some
evidence suggesting improved breast cancer-free survival and OS [13,57]. While Als have
never been compared with tamoxifen directly in the setting of extended endocrine
therapy, cross-trial comparisons suggest that they may be slightly more effective. These
differences are comparable to what has been observed in the early adjuvant setting as
well.

+ Extended tamoxifen after five years of tamoxifen - In the ATLAS and aTTom trials,
patients initially treated with tamoxifen for roughly five years were then randomly
assigned to stop or continue tamoxifen for another five years. In ATLAS, which accrued
nearly 7000 women, approximately 90 percent of whom were postmenopausal, the
longer treatment was associated with reduction in the risk of recurrence (18 versus
20.8 percent, respectively; relative risk [RR] 0.84, 95% CI 0.76-0.94) and in breast cancer
mortality (9.7 versus 11.5 percent, respectively) [13]. There were also decreases in the
incidence of contralateral breast cancer. Preliminary results of the aTTom trial also
demonstrated decreased recurrences and a reduction in breast cancer mortality (392
versus 443 deaths) with 10 versus 5 years of tamoxifen [60]. In these studies, the
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increased risk of thrombosis and endometrial cancer persisted at the same rate
throughout the period of time of tamoxifen administration, although consistent with
previous reports, tamoxifen reduced the rate of ischemic heart disease [13,60].

» Extended Al treatment after tamoxifen - In MA.17, 5000 postmenopausal patients
who had completed a five-year course of tamoxifen were randomly assigned to a five-
year course of letrozole or placebo [56-58]. Letrozole was associated with an
improvement in DFS compared with placebo (hazard ratio [HR] 0.52, 95% CI 0.45-0.61)
and an improvement in OS (HR 0.61, 95% CI 0.52-0.71). Similarly, in National Surgical
Adjuvant Breast and Bowel Project (NSABP) B-33, exemestane as extended endocrine
treatment after five years of tamoxifen resulted in improvement in recurrence-free
survival [59].

In a separate trial, postmenopausal women who remained recurrence free after a two-
to three-year course of tamoxifen experienced modestly improved 12-year DFS
outcomes with a subsequent five years of letrozole versus letrozole for two to three
years (67 versus 62 percent; HR 0.78, 95% CI 0.65-0.93) [61].

* Women treated with an AI - Some, but not all, data suggest that for women completing
five years of endocrine therapy that included an Al, an additional five years of Al improves
recurrence-free survival; however, OS is not improved [62-65].

For women who complete a five-year course of Al after any duration of prior tamoxifen,
the MA.17R trial demonstrated that an additional five years of letrozole improved DFS but
not OS [62]. Among approximately 1900 postmenopausal women who had completed 4.5
to 6 years of therapy with an AI (with a median duration of prior tamoxifen of five years),
letrozole for an additional five years improved five-year DFS relative to those who received
placebo (95 versus 91 percent). Nearly one-half of the events were new primary cancers. In
this regard, the annual rate of contralateral breast cancer was reduced with letrozole (0.21
versus 0.49 percent; HR 0.42, 95% CI 0.22-0.81).

A subsequent trial also confirmed DFS benefits with extending anastrozole treatment for
an additional five years in postmenopausal patients who were disease free after either five
years of anastrozole alone or two to three years of tamoxifen followed by two to three
years of anastrozole (five year rate of DFS 91 versus 86 percent; HR 0.61, 95% CI 0.46-0.82)
[66].

Despite the improved DFS outcomes observed in these trials, results from NSABP-B42, the
DATA trial, and the IDEAL trial have not confirmed this benefit [63,65,67]. The difference in
results between these trials may be due to a difference in how they defined recurrence-
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free survival; for example, MA.17R included only recurrences of the original breast cancer
or a new breast cancer, and NSABP-B42 also included new nonbreast primary cancer and
death from any cause. In both studies, the breast cancer-free interval was similarly defined
and showed a small but statistically significant improvement with extended endocrine
therapy. No trial has demonstrated an OS benefit to extended treatment among those
who had already received a five-year course of an Al

Extending Al therapy affects bone health. In MA.17R, bone-related toxic effects were more
frequent among those receiving letrozole, including bone pain (18 versus 14 percent),
fractures (14 versus 9 percent), and new-onset osteoporosis (11 versus 6 percent). Most
patient-reported quality of life outcome measures were similar between the two groups
[62]. A separate overview of trials comparing the published toxicities of extended versus
shorter Al therapy demonstrated a higher rate of osteoporotic fractures and a trend
toward increased cardiovascular events in the group that received longer Al therapy [68].

* Durations of extended endocrine therapy - For women with smaller, node-negative
tumors (ie, stage I disease), it is not clear that there is a sufficiently high risk of late
recurrence to justify the side effects and risks of extended endocrine therapy. If extended
endocrine therapy is chosen in patients with low-risk cancers, an additional two years of
treatment is appropriate (for a total of seven years of treatment). The benefits of a total of
10 versus 7 years of endocrine therapy are small, if any, in women with low-risk cancers,
and the risks of adverse events persist. For patients with high-risk disease, a total duration
between 7 and 10 years is appropriate, with preference for the higher end of this range, if
treatment is well tolerated. Those who have been treated with tamoxifen only may have a
higher likelihood of benefit.

Trials have evaluated extended endocrine regimens administered for less than five
additional consecutive years and suggested their equivalence with five additional years. As
examples:

« Among women who had received four to six years of adjuvant endocrine therapy, the
SOLE trial compared an additional five years of continuous letrozole versus an
intermittent schedule in which the Al was given for nine months followed by a three-
month break each year [69,70]. There was no difference in DFS between the two
schedules, with better tolerance of the intermittent schedule, supporting potential
safety of temporary treatment breaks in patients who might require such interruption.

» In ABCSG-16, women who had received five years of adjuvant endocrine therapy were
randomly assigned to an additional two versus five years of anastrozole as extended
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adjuvant treatment [71]. One- half of the patients had already been on Al during the
first five years of treatment, and the study cohort was very low risk (two-thirds with
stage I disease, and nearly all with stage I or II disease). Those in the two- year versus
the five-year group experienced equivalent DFS (HR 0.99, 95% CI 0.85-1.15). Distant
recurrences occurred in about 5 percent in each group. Bone fractures occurred in 4.7
versus 6.3 percent, respectively (HR 1.35, 95% CI 1.00-1.84).

TIMING OF ENDOCRINE THERAPY

For women with hormone receptor-positive breast cancer who are not recommended to receive
other adjuvant therapy (eg, chemotherapy and/or radiotherapy), endocrine therapy is usually
initiated four to six weeks after surgery.

* For patients receiving adjuvant chemotherapy, the initiation of endocrine therapy is
commonly begun after chemotherapy has completed (ie, sequentially) rather than during
chemotherapy (ie, concurrently), in order to minimize toxicities and possible antagonism
between chemotherapy and endocrine therapy (which has been suggested with
tamoxifen). However, the timing of endocrine therapy in relation to chemotherapy
administration does not consistently appear to influence outcomes [32,72,73].

As an example, in a North American Intergroup trial (SWOG 8814), 637 postmenopausal
women with node-positive, hormone receptor-positive breast cancer were treated with
chemotherapy and randomly assigned to treatment with tamoxifen initiated during or
following completion of chemotherapy [72]. At 13 years of follow-up, sequential treatment
resulted in a trend toward improvement in disease-free survival (DFS) compared with
concurrent treatment (hazard ratio [HR] 0.84, 95% CI 0.70-1.01), but no improvement in
overall survival (OS; HR 0.90, 95% CI 0.73-1.10). In addition, results of the Early Breast
Cancer Trialists' Collaborative Group (EBCTCG) meta-analysis that compared concurrent
with sequential treatment found similar reductions in the rate of recurrence when
tamoxifen was used sequentially versus concurrently (relative risk [RR] 0.62 and RR 0.71,
respectively) [32].

* For women receiving adjuvant radiation therapy (RT) for breast cancer, some experts at
UpToDate initiate endocrine therapy concurrently with RT, while other experts initiate
endocrine therapy sequentially, following the completion of RT. Multiple studies show that
the timing of endocrine therapy in relation to RT does not impact survival [74-76].
Although older studies suggest that concurrent treatment increases the risks of treatment
complications (including pulmonary and/or breast fibrosis) [77,78], other studies do not
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[75,79]. (See "Adjuvant radiation therapy for women with newly diagnosed, non-metastatic
breast cancer".)

Restarting adjuvant therapy — Despite the importance of continuing with adjuvant endocrine
therapy, a significant percentage of women will discontinue treatment. For these women,
restarting adjuvant therapy appears to be associated with improved DFS. This approach is
supported by the following observations:

* In the MA.17 trial, patients who had been receiving placebo were offered the opportunity
to receive or to be randomized to letrozole after the blind was broken. In spite of the
varying intervals during which these patients had received no letrozole, both those
randomized to letrozole and those who chose to take it had improved DFS [62].

* In a Swedish registry study of 3071 women diagnosed between 2005 and 2008 and given
adjuvant endocrine therapy, 1464 (48 percent) discontinued treatment for at least 3
months [80]. Among those discontinuing treatment, 953 (65 percent) restarted adjuvant
endocrine treatment, and 511 (35 percent) did not restart. DFS was significantly improved
in the subset of women who restarted adjuvant therapy (eight-year DFS, 89.8 versus 82.0
percent; HR 0.61, 95% CI 0.43-0.87).

* As discussed above in the SOLE trial, women who reached five years on adjuvant
aromatase inhibition without a recurrence were randomly assigned to continuous
extended aromatase inhibitor (AI) therapy versus Al for nine months of the year [69].
There was no difference in event-free survival or OS, but the women in the alternating arm
reported superior quality of life. (See 'Selection of patients for extended therapy' above.)

ADDITIONAL CONSIDERATIONS FOR HER2-POSITIVE DISEASE

Most patients with estrogen receptor (ER)-positive, human epidermal growth factor receptor 2
(HER2)-positive early breast cancer are treated with adjuvant chemotherapy plus trastuzumab
followed by maintenance trastuzumab to complete one year of treatment. For these patients,
we and others initiate endocrine therapy once chemotherapy has been completed (during
maintenance trastuzumab) rather than delaying the start of endocrine therapy until all
treatment with trastuzumab has been completed. This was the standard treatment paradigm in
the seminal clinical trials that evaluated adjuvant trastuzumab. (See "Adjuvant systemic therapy
for HER2-positive breast cancer".)

Efficacy of endocrine therapy in patients with hormone receptor-positive disease that is HER2
positive versus HER2 negative is discussed elsewhere. (See "HER2 and predicting response to
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therapy in breast cancer" and "HER2 and predicting response to therapy in breast cancer”,
section on 'HER2 status and predicting treatment response'.)

No prospective trials have evaluated the efficacy of endocrine therapy plus trastuzumab without
the incorporation of chemotherapy [81]. Therefore, adjuvant chemotherapy plus trastuzumab
followed by endocrine therapy (plus maintenance trastuzumab) should be administered to
these women. The use of endocrine therapy plus trastuzumab (without chemotherapy) remains
investigational and should be done only as part of a clinical trial.

SPECIAL POPULATIONS

Obese women — We do not adjust our recommendations for adjuvant endocrine therapy
solely on the basis of body mass index (BMI). However, some data obtained in studies
predominantly involving postmenopausal women suggest that a higher BMI is associated with
worse breast cancer outcomes despite treatment with chemotherapy and/or endocrine therapy
[80-83], although not all studies have found this to be the case [82].

As an example, in a post-hoc analysis of the ATAC trial that included over 4900 postmenopausal
women, women with a BMI >35 kg/m? at baseline were at a greater risk for recurrence
compared with women with a BMI <23 kg/m? (21 versus 14 percent, respectively; hazard ratio
[HR] 1.39, 95% CI 1.06-1.82) [83].

In a separate analysis of the BIG 1-98 trial, among 4700 postmenopausal women randomly
assigned to treatment with tamoxifen or letrozole, obesity was associated with nonsignificant
trends toward an increased risk of recurrence (30 versus 25 percent; HR 1.09, 95% CI 0.94-1.27)
and all-cause mortality (21 versus 15 percent; HR 1.19, 95% CI 0.99-1.44), compared with women
with a BMI <25 kg/m? [84]. These results were independent of endocrine therapy administered.

These data suggest that obesity may impact overall prognosis and the optimal choice of
endocrine therapy. However, prospective trials are required before these data are used for
clinical decisions. In addition, whether dietary and lifestyle interventions have an effect on
survival outcomes in women with breast cancer requires further study. (See "Selection and
administration of adjuvant chemotherapy for HER2-negative breast cancer", section on 'Obese
women' and "The roles of diet, physical activity, and body weight in cancer survivors".)

Patients with cardiac risk factors — For patients with cardiac risk factors who are candidates
for endocrine therapy, aromatase inhibitors (Als) appear to be associated with a long-term
increased risk of cardiovascular disease compared with tamoxifen [85]. Therefore, the risks and
benefits of treatment should be individualized in this population. (See "Clinical manifestations,
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diagnosis, and treatment of anthracycline-induced cardiotoxicity" and "Risk and prevention of
anthracycline cardiotoxicity".)

Patients with mucinous or tubular/cribriform histologies — Because prospective data are
limited for mucinous and tubular/cribriform histologies, our treatment approach for these
entities is the same as for more common histologies. However, patients with mucinous or
tubular/cribriform histotypes have a better prognosis and therefore may derive a smaller
absolute risk reduction from endocrine therapy compared with patients with other breast
cancer histologies, though they would still benefit a similar chemoprotective effect against a
second breast cancer.

In an exploratory subset analysis of the BIG 1-98 trial, including 183 women with mucinous or
tubular/cribriform histologies, tamoxifen was associated with nonsignificant trends towards
improved disease-free survival and overall survival compared with letrozole [86]. Further study
in larger numbers of patients is required to confirm these results.

SOCIETY GUIDELINE LINKS

Links to society and government-sponsored guidelines from selected countries and regions
around the world are provided separately. (See "Society guideline links: Breast cancer".)

INFORMATION FOR PATIENTS

UpToDate offers two types of patient education materials, "The Basics" and "Beyond the Basics."
The Basics patient education pieces are written in plain language, at the 5" to 6™ grade reading
level, and they answer the four or five key questions a patient might have about a given
condition. These articles are best for patients who want a general overview and who prefer
short, easy-to-read materials. Beyond the Basics patient education pieces are longer, more
sophisticated, and more detailed. These articles are written at the 10t to 12t" grade reading
level and are best for patients who want in-depth information and are comfortable with some
medical jargon.

Here are the patient education articles that are relevant to this topic. We encourage you to print
or e-mail these topics to your patients. (You can also locate patient education articles on a
variety of subjects by searching on "patient info" and the keyword(s) of interest.)

* Beyond the Basics topics (see "Patient education: Treatment of early-stage, hormone-
responsive breast cancer in postmenopausal women (Beyond the Basics)")
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SUMMARY AND RECOMMENDATIONS

* Introduction - Globally, breast cancer is the most frequently diagnosed cancer and the
leading cause of cancer death in females. Estrogen receptor (ER)- and/or progesterone
receptor (PR)-positive breast cancers comprise the most common type of breast cancer,
accounting for 75 percent of all breast cancers. (See 'Introduction' above.)

* Indication for endocrine therapy - For most patients with hormone receptor-positive
breast cancer, we recommend adjuvant endocrine therapy (Grade 1A). (See 'Indications'
above.)

* Choice of endocrine therapy - For postmenopausal women with non-metastatic,
hormone receptor-positive breast cancer, we suggest an aromatase inhibitor (Al) rather
than tamoxifen as adjuvant endocrine treatment (Grade 2A). While Als are associated with
improved outcomes compared with tamoxifen, both agents reduce recurrences and new
primary breast cancers, and some women may tolerate the risks and toxicities of
tamoxifen better than an AlL. For women who wish to discontinue an Al, it would be
reasonable to switch to tamoxifen. (See 'Als as preferred therapy' above.)

* Incorporation of abemaciclib for high-risk disease - For patients with hormone
receptor-positive, human epidermal growth factor receptor 2 (HER2)-negative, node-
positive breast cancer at high risk of recurrence, we suggest the addition of adjuvant
abemaciclib to endocrine therapy (Grade 2C), but note that it is also acceptable not to
administer this additional treatment, given the toxicity (notably, diarrhea) and only short-
term supporting data. High-risk criteria are discussed above. (See 'Incorporation of
targeted therapies for select patients' above.)

Of note, there are no data on outcomes in women with breast cancer susceptibility gene
1/2 (BRCA1/2) mutations, and for such patients, olaparib is the preferred approach in
addition to endocrine therapy. (See "Selection and administration of adjuvant
chemotherapy for HER2-negative breast cancer”, section on 'BRCA carriers with high-risk
disease')

* Duration of endocrine treatment - For women receiving adjuvant endocrine therapy, we
recommend at least a five-year course of treatment (Grade 1A). If there has been no
disease recurrence at that point, consideration should be given regarding extended
endocrine therapy, weighing risk of recurrence against side effects and risks for serious
adverse events (AEs; eg, thrombosis and endometrial cancer with tamoxifen; or fracture
with Als).
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» For women with higher-risk disease (eg, stage II or stage III disease), we suggest
extended endocrine treatment (Grade 2B), although we recognize that some patients
with poor tolerance may choose not to pursue extended treatment. For patients with
high-risk disease, a total duration between 7 and 10 years is appropriate, with
preference for the higher end of this range, if treatment is well tolerated. Those who
have been treated with tamoxifen only may have a higher likelihood of benefit.

» For women with smaller, node-negative tumors (ie, stage I disease), it is not clear that
there is a sufficiently high risk of late recurrence to justify the side effects and risks of
extended endocrine therapy.

- Women who wish to avoid side effects may reasonably stop endocrine therapy
after five years.

- Women who are tolerating endocrine treatment well and wish to decrease their
likelihood of new breast cancers or recurrences may reasonably choose extended
endocrine therapy. If extended endocrine therapy is chosen in patients with low-
risk cancers, an additional two years of treatment is appropriate (for a total of
seven years of treatment). The benefits of a total of 10 versus 7 years of endocrine
therapy are small, if any, in women with low-risk cancers, and the risks of AEs
persist. (See 'Duration of endocrine treatment' above.)

* Timing of endocrine treatment - For patients receiving adjuvant chemotherapy, we
initiate endocrine therapy after chemotherapy has completed (ie, sequentially) rather than
concurrently with chemotherapy, in order to minimize toxicities. For women receiving
adjuvant radiation therapy (RT) for breast cancer, endocrine therapy may be initiated
concurrently with RT or sequentially, following the completion of RT. (See 'Timing of
endocrine therapy' above.)

Use of UpToDate is subject to the Terms of Use.

REFERENCES

1. NCCN Clinical Practice Guidelines in Oncology: Breast cancer. Version 4.2023. Available at: h
ttps://www.nccn.org/professionals/physician_gls/pdf/breast.pdf (Accessed on September 2
9, 2023).

2. Smith IE, Dowsett M. Aromatase inhibitors in breast cancer. N Engl ] Med 2003; 348:2431.

3. Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Dowsett M, Forbes JF, et al.
Aromatase inhibitors versus tamoxifen in early breast cancer: patient-level meta-analysis of

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. .. 24/35


https://www.wolterskluwer.com/en/know/clinical-effectiveness-terms
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/2
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/3
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/3
https://www.uptodate.com/contents/grade/5?title=Grade%202B&topicKey=ONC%2F749
https://www.uptodate.com/contents/tamoxifen-drug-information?topicRef=749&source=see_link

11/18/23,

10.

11.

12.

13.

11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate

the randomised trials. Lancet 2015; 386:1341.

. Regan MM, Neven P, Giobbie-Hurder A, et al. Assessment of letrozole and tamoxifen alone

and in sequence for postmenopausal women with steroid hormone receptor-positive
breast cancer: the BIG 1-98 randomised clinical trial at 81 years median follow-up. Lancet
Oncol 2011; 12:1101.

. Ruhstaller T, Giobbie-Hurder A, Colleoni M, et al. Adjuvant Letrozole and Tamoxifen Alone

or Sequentially for Postmenopausal Women With Hormone Receptor-Positive Breast
Cancer: Long-Term Follow-Up of the BIG 1-98 Trial. J Clin Oncol 2019; 37:105.

. Henry NL, Azzouz F, Desta Z, et al. Predictors of aromatase inhibitor discontinuation as a

result of treatment-emergent symptoms in early-stage breast cancer. J Clin Oncol 2012;
30:936.

. De Placido S, Gallo C, De Laurentiis M, et al. Adjuvant anastrozole versus exemestane

versus letrozole, upfront or after 2 years of tamoxifen, in endocrine-sensitive breast cancer
(FATA-GIM3): a randomised, phase 3 trial. Lancet Oncol 2018; 19:474.

. Goss PE, Ingle )N, Pritchard KI, et al. Exemestane versus anastrozole in postmenopausal

women with early breast cancer: NCIC CTG MA.27--a randomized controlled phase III trial. |
Clin Oncol 2013; 31:1398.

. Smith I, Yardley D, Burris H, et al. Comparative Efficacy and Safety of Adjuvant Letrozole

Versus Anastrozole in Postmenopausal Patients With Hormone Receptor-Positive, Node-
Positive Early Breast Cancer: Final Results of the Randomized Phase III Femara Versus
Anastrozole Clinical Evaluation (FACE) Trial. ] Clin Oncol 2017; 35:1041.

Kidwell KM, Harte SE, Hayes DF, et al. Patient-reported symptoms and discontinuation of
adjuvant aromatase inhibitor therapy. Cancer 2014; 120:2403.

Whelan TJ, Goss PE, Ingle JN, et al. Assessment of quality of life in MA.17: a randomized,
placebo-controlled trial of letrozole after 5 years of tamoxifen in postmenopausal women. |
Clin Oncol 2005; 23:6931.

Wagner LI, Zhao F, Goss PE, et al. Patient-reported predictors of early treatment
discontinuation: treatment-related symptoms and health-related quality of life among
postmenopausal women with primary breast cancer randomized to anastrozole or
exemestane on NCIC Clinical Trials Group (CCTG) MA.27 (E1Z03). Breast Cancer Res Treat
2018; 169:537.

Davies C, Pan H, Godwin J, et al. Long-term effects of continuing adjuvant tamoxifen to 10
years versus stopping at 5 years after diagnosis of oestrogen receptor-positive breast
cancer: ATLAS, a randomised trial. Lancet 2013; 381:805.

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. .. 25/35


https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/3
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/4
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/4
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/4
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/4
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/5
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/5
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/5
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/6
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/6
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/6
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/7
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/7
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/7
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/8
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/8
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/8
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/9
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/9
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/9
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/9
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/10
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/10
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/11
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/11
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/11
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/12
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/12
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/12
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/12
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/12
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/13
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/13
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/13

11/18/23, 11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate

14. Spagnolo F, Sestak I, Howell A, et al. Anastrozole-Induced Carpal Tunnel Syndrome: Results

From the International Breast Cancer Intervention Study II Prevention Trial. J Clin Oncol
2016; 34:139.

15. Crew KD, Greenlee H, Capodice ], et al. Prevalence of joint symptoms in postmenopausal

women taking aromatase inhibitors for early-stage breast cancer. J Clin Oncol 2007;
25:3877.

16. Presant CA, Bosserman L, Young T, et al. Aromatase inhibitor-associated arthralgia and/ or

bone pain: frequency and characterization in non-clinical trial patients. Clin Breast Cancer

2007; 7:775.

17. Henry NL, Giles JT, Ang D, et al. Prospective characterization of musculoskeletal symptoms
in early stage breast cancer patients treated with aromatase inhibitors. Breast Cancer Res

Treat 2008; 111:365.

18. Morales L, Pans S, Verschueren K, et al. Prospective study to assess short-term intra-
articular and tenosynovial changes in the aromatase inhibitor-associated arthralgia
syndrome. ] Clin Oncol 2008; 26:3147.

19. Arem H, Sorkin M, Cartmel B, et al. Exercise adherence in a randomized trial of exercise on

aromatase inhibitor arthralgias in breast cancer survivors: the Hormones and Physical
Exercise (HOPE) study. ] Cancer Surviv 2016; 10:654.

20. Henry NL, Unger JM, Schott AF, et al. Randomized, Multicenter, Placebo-Controlled Clinical
Trial of Duloxetine Versus Placebo for Aromatase Inhibitor-Associated Arthralgias in Early-

Stage Breast Cancer: SWOG S1202. ] Clin Oncol 2018; 36:326.

21. Hershman DL, Unger JM, Greenlee H, et al. Effect of Acupuncture vs Sham Acupuncture or
Waitlist Control on Joint Pain Related to Aromatase Inhibitors Among Women With Early-

Stage Breast Cancer: A Randomized Clinical Trial. JAMA 2018; 320:167.

22. Sestak I, Cuzick J, Sapunar F, et al. Risk factors for joint symptoms in patients enrolled in the

ATAC trial: a retrospective, exploratory analysis. Lancet Oncol 2008; 9:866.

23. Mao JJ, Stricker C, Bruner D, et al. Patterns and risk factors associated with aromatase
inhibitor-related arthralgia among breast cancer survivors. Cancer 2009; 115:3631.

24. Baumgart J, Nilsson K, Evers AS, et al. Sexual dysfunction in women on adjuvant endocrine

therapy after breast cancer. Menopause 2013; 20:162.

25. Ganz PA, Petersen L, Bower JE, Crespi CM. Impact of Adjuvant Endocrine Therapy on Quality

of Life and Symptoms: Observational Data Over 12 Months From the Mind-Body Study. |
Clin Oncol 2016; 34:816.

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. ..

26/35


https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/14
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/14
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/14
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/15
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/15
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/15
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/16
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/16
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/16
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/17
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/17
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/17
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/18
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/18
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/18
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/19
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/19
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/19
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/20
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/20
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/20
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/21
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/21
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/21
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/22
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/22
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/23
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/23
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/24
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/24
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/25
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/25
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/25

11/18/23,

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate

Freites-Martinez A, Shapiro J, Chan D, et al. Endocrine Therapy-Induced Alopecia in Patients
With Breast Cancer. JAMA Dermatol 2018; 154:670.

Hamood R, Hamood H, Merhasin I, Keinan-Boker L. Diabetes After Hormone Therapy in
Breast Cancer Survivors: A Case-Cohort Study. ] Clin Oncol 2018; 36:2061.

Matthews A, Stanway S, Farmer RE, et al. Long term adjuvant endocrine therapy and risk of
cardiovascular disease in female breast cancer survivors: systematic review. BMJ 2018;
363:k3845.

Khosrow-Khavar F, Filion KB, Al-Qurashi S, et al. Cardiotoxicity of aromatase inhibitors and
tamoxifen in postmenopausal women with breast cancer: a systematic review and meta-
analysis of randomized controlled trials. Ann Oncol 2017; 28:487.

Amir E, Seruga B, Niraula S, et al. Toxicity of adjuvant endocrine therapy in postmenopausal
breast cancer patients: a systematic review and meta-analysis. ] Natl Cancer Inst 2011;
103:1299.

Hong N, Yoon HG, Seo DH, et al. Different patterns in the risk of newly developed fatty liver
and lipid changes with tamoxifen versus aromatase inhibitors in postmenopausal women
with early breast cancer: A propensity score-matched cohort study. Eur J Cancer 2017,
82:103.

Early Breast Cancer Trialists' Collaborative Group (EBCTCG), Davies C, Godwin J, et al.
Relevance of breast cancer hormone receptors and other factors to the efficacy of adjuvant
tamoxifen: patient-level meta-analysis of randomised trials. Lancet 2011; 378:771.

Makubate B, Donnan PT, Dewar JA, et al. Cohort study of adherence to adjuvant endocrine
therapy, breast cancer recurrence and mortality. Br ] Cancer 2013; 108:1515.

Pistilli B, Paci A, Ferreira AR, et al. Serum Detection of Nonadherence to Adjuvant Tamoxifen
and Breast Cancer Recurrence Risk. ] Clin Oncol 2020; 38:2762.

VERZENIO (abemaciclib) tablets, for oral use. US Food and Drug Administration (FDA) appro
ved product information. Revised Mar, 2023. US Food and Drug Administration. Available a
t: https://www.accessdata.fda.gov/drugsatfda_docs/label/2023/208716s010s0111bl.pdf (Acc
essed on March 08, 2023).

NCCN clinical practice guidelines in oncology: breast cancer. National Comprehensive Canc
er Network. Available at: https://www.nccn.org/professionals/physician_gls/pdf/breast.pdf
(Accessed on July 20, 2022).

Johnston SRD, Harbeck N, Hegg R, et al. Abemaciclib Combined With Endocrine Therapy for
the Adjuvant Treatment of HR+, HER2-, Node-Positive, High-Risk, Early Breast Cancer
(monarchE). ] Clin Oncol 2020; 38:3987.

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. .. 27135


https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/26
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/26
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/27
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/27
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/28
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/28
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/28
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/29
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/29
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/29
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/30
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/30
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/30
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/31
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/31
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/31
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/31
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/32
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/32
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/32
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/33
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/33
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/34
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/34
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/37
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/37
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/37

11/18/23,

38.

39.

40.

41

11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate
Nielsen TO, Leung SCY, Rimm DL, et al. Assessment of Ki67 in Breast Cancer: Updated

Recommendations From the International Ki67 in Breast Cancer Working Group. ] Natl
Cancer Inst 2021; 113:808.

Dowsett M, Nielsen TO, Rimm DL, et al. Ki67 as a Companion Diagnostic: Good or Bad
News? ] Clin Oncol 2022; 40:3796.

Harbeck N, Rastogi P, Shahir A, et al. Letter to the Editor for 'Adjuvant abemaciclib
combined with endocrine therapy for high-risk early breast cancer: updated efficacy and Ki-
67 analysis from the monarchE study'. Ann Oncol 2022; 33:227.

. Harbeck N, Rastogi P, Martin M, et al. Adjuvant abemaciclib combined with endocrine

therapy for high-risk early breast cancer: updated efficacy and Ki-67 analysis from the
monarchE study. Ann Oncol 2021; 32:1571.

42. Johnston SRD, Toi M, O'Shaughnessy J, et al. Abemaciclib plus endocrine therapy for

43.

44,

45.

46.

47.

48.

49.

50.

hormone receptor-positive, HER2-negative, node-positive, high-risk early breast cancer
(monarchk): results from a preplanned interim analysis of a randomised, open-label, phase
3 trial. Lancet Oncol 2023; 24:77.

Slamon DJ, Stroyakovskiy D, Yardley DA, et al. Ribociclib and endocrine therapy as adjuvant
treatment in patients with HR+/HER2- early breast cancer: Primary results from the phase
IIT NATALEE trial. ] Clin Oncol 2023; 41S:ASCO #LBA500.

Mayer EL, Dueck AC, Martin M, et al. Palbociclib with adjuvant endocrine therapy in early
breast cancer (PALLAS): interim analysis of a multicentre, open-label, randomised, phase 3
study. Lancet Oncol 2021; 22:212.

Gnant M, Dueck AC, Frantal S, et al. Adjuvant Palbociclib for Early Breast Cancer: The
PALLAS Trial Results (ABCSG-42/AFT-05/BIG-14-03). | Clin Oncol 2022; 40:282.

Loibl S, Marmé F, Martin M, et al. Palbociclib for Residual High-Risk Invasive HR-Positive and
HER2-Negative Early Breast Cancer-The Penelope-B Trial. J Clin Oncol 2021; 39:1518.

LYNPARZA (olaparib) tablets, for oral use. Available online at: https://www.accessdata.fda.g
ov/drugsatfda_docs/label/2022/208558s023Ibl.pdf (Accessed on July 19, 2022).

Pedersen RN, Esen BO, Mellemkjeer L, et al. The Incidence of Breast Cancer Recurrence 10-
32 Years After Primary Diagnosis. ] Natl Cancer Inst 2022; 114:391.

Pan H, Gray R, Braybrooke J, et al. 20-Year Risks of Breast-Cancer Recurrence after Stopping
Endocrine Therapy at 5 Years. N Engl ] Med 2017; 377:1836.

Buus R, Sestak I, Kronenwett R, et al. Comparison of EndoPredict and EPclin With Oncotype
DX Recurrence Score for Prediction of Risk of Distant Recurrence After Endocrine Therapy. ]
Natl Cancer Inst 2016; 108.

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. .. 28/35


https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/38
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/38
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/38
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/39
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/39
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/40
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/40
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/40
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/41
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/41
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/41
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/42
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/42
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/42
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/42
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/43
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/43
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/43
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/44
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/44
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/44
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/45
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/45
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/46
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/46
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/48
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/48
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/49
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/49
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/50
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/50
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/50

11/18/23,

51.

52.

53.

54.

55.

56.

11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate

Bartlett JMS, Sgroi DC, Treuner K, et al. Breast Cancer Index and prediction of benefit from
extended endocrine therapy in breast cancer patients treated in the Adjuvant Tamoxifen-To
Offer More? (aTTom) trial. Ann Oncol 2019; 30:1776.

Noordhoek I, Treuner K, Putter H, et al. Breast Cancer Index Predicts Extended Endocrine
Benefit to Individualize Selection of Patients with HR+ Early-stage Breast Cancer for 10
Years of Endocrine Therapy. Clin Cancer Res 2021; 27:311.

Simon RM, Paik S, Hayes DF. Use of archived specimens in evaluation of prognostic and
predictive biomarkers. ] Natl Cancer Inst 2009; 101:1446.

Dowsett M, Sestak I, Regan MM, et al. Integration of Clinical Variables for the Prediction of
Late Distant Recurrence in Patients With Estrogen Receptor-Positive Breast Cancer Treated
With 5 Years of Endocrine Therapy: CTS5. ] Clin Oncol 2018; 36:1941.

Noordhoek I, Blok EJ, Meershoek-Klein Kranenbarg E, et al. Overestimation of Late Distant
Recurrences in High-Risk Patients With ER-Positive Breast Cancer: Validity and Accuracy of
the CTS5 Risk Score in the TEAM and IDEAL Trials. ] Clin Oncol 2020; 38:3273.

Goss PE, Ingle JN, Martino S, et al. A randomized trial of letrozole in postmenopausal
women after five years of tamoxifen therapy for early-stage breast cancer. N Engl ] Med
2003; 349:1793.

57.]Jin H, Tu D, Zhao N, et al. Longer-term outcomes of letrozole versus placebo after 5 years of

58.

59.

60.

61.

62.

tamoxifen in the NCIC CTG MA.17 trial: analyses adjusting for treatment crossover. ] Clin
Oncol 2012; 30:718.

Goss PE, Ingle JN, Martino S, et al. Randomized trial of letrozole following tamoxifen as
extended adjuvant therapy in receptor-positive breast cancer: updated findings from NCIC
CTG MA.17.] Natl Cancer Inst 2005; 97:1262.

Mamounas EP, Jeong JH, Wickerham DL, et al. Benefit from exemestane as extended
adjuvant therapy after 5 years of adjuvant tamoxifen: intention-to-treat analysis of the
National Surgical Adjuvant Breast And Bowel Project B-33 trial. J Clin Oncol 2008; 26:1965.

Gray RG, Rea D, Handley K, et al. aTTom: Long-term effects of continuing adjuvant
tamoxifen to 10 years versus stopping at 5 years in 6,953 women with early breast cancer. |
Clin Oncol 2013; 31S: ASCO #5.

Del Mastro L, Mansutti M, Bisagni G, et al. Extended therapy with letrozole as adjuvant
treatment of postmenopausal patients with early-stage breast cancer: a multicentre, open-
label, randomised, phase 3 trial. Lancet Oncol 2021; 22:1458.

Goss PE, Ingle N, Pritchard KI, et al. Extending Aromatase-Inhibitor Adjuvant Therapy to 10
Years. N Engl ) Med 2016; 375:2009.

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. .. 29/35


https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/51
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/51
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/51
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/52
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/52
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/52
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/53
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/53
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/54
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/54
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/54
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/55
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/55
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/55
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/56
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/56
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/56
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/57
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/57
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/57
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/58
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/58
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/58
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/59
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/59
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/59
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/60
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/60
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/60
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/61
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/61
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/61
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/62
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/62

11/18/23,

63.

64.

65.

66.

67/.

68.

69.

70.

71.

72.

73.

11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate

Tjan-Heijnen VCG, van Hellemond IEG, Peer PGM, et al. Extended adjuvant aromatase
inhibition after sequential endocrine therapy (DATA): a randomised, phase 3 trial. Lancet
Oncol 2017.

Mamounas EP, Bandos H, Lembersky BC, et al. A randomized, double-blinded, placebo-
controlled clinical trial of extended adjuvant endocrine therapy (tx) with letrozole (L) in
postmenopausal women with hormone-receptor (+) breast cancer (BC) who have
completed previous adjuvant tx with an aromatase inhibitor (Al): Results from NRG
Oncology/NSABP B-42. Cancer Res 2017; 77S: SABCS #51-05.

Blok EJ, Kroep JR, Meershoek-Klein Kranenbarg E, et al. Optimal Duration of Extended
Adjuvant Endocrine Therapy for Early Breast Cancer; Results of the IDEAL Trial (BOOG 2006-
05). ] Natl Cancer Inst 2018; 110.

Iwase T, Saji S, lijima K, et al. Postoperative Adjuvant Anastrozole for 10 or 5 Years in
Patients With Hormone Receptor-Positive Breast Cancer: AERAS, a Randomized Multicenter
Open-Label Phase III Trial. J Clin Oncol 2023; 41:3329.

Mamounas EP, Bandos H, Lembersky BC, et al. Use of letrozole after aromatase inhibitor-
based therapy in postmenopausal breast cancer (NRG Oncology/NSABP B-42): a
randomised, double-blind, placebo-controlled, phase 3 trial. Lancet Oncol 2019; 20:88.

Goldvaser H, Barnes TA, Seruga B, et al. Toxicity of Extended Adjuvant Therapy With
Aromatase Inhibitors in Early Breast Cancer: A Systematic Review and Meta-analysis. ] Natl
Cancer Inst 2018; 110.

Colleoni M, Luo W, Karlsson P, et al. Extended adjuvant intermittent letrozole versus
continuous letrozole in postmenopausal women with breast cancer (SOLE): a multicentre,
open-label, randomised, phase 3 trial. Lancet Oncol 2018; 19:127.

Ribi K, Luo W, Colleoni M, et al. Quality of life under extended continuous versus
intermittent adjuvant letrozole in lymph node-positive, early breast cancer patients: the
SOLE randomised phase 3 trial. Br ] Cancer 2019; 120:959.

Gnant M, Fitzal F, Rinnerthaler G, et al. Duration of Adjuvant Aromatase-Inhibitor Therapy
in Postmenopausal Breast Cancer. N Engl ) Med 2021; 385:395.

Albain KS, Barlow WE, Ravdin PM, et al. Adjuvant chemotherapy and timing of tamoxifen in
postmenopausal patients with endocrine-responsive, node-positive breast cancer: a phase
3, open-label, randomised controlled trial. Lancet 2009; 374:2055.

Bedognetti D, Sertoli MR, Pronzato P, et al. Concurrent vs sequential adjuvant
chemotherapy and hormone therapy in breast cancer: a multicenter randomized phase III
trial. ] Natl Cancer Inst 2011; 103:1529.

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. .. 30/35


https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/63
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/63
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/63
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/64
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/64
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/64
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/64
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/64
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/65
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/65
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/65
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/66
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/66
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/66
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/67
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/67
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/67
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/68
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/68
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/68
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/69
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/69
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/69
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/70
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/70
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/70
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/71
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/71
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/72
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/72
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/72
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/73
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/73
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/73

11/18/23,

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate

Ahn PH, Vu HT, Lannin D, et al. Sequence of radiotherapy with tamoxifen in conservatively
managed breast cancer does not affect local relapse rates. J Clin Oncol 2005; 23:17.

Pierce LJ, Hutchins LF, Green SR, et al. Sequencing of tamoxifen and radiotherapy after
breast-conserving surgery in early-stage breast cancer. J Clin Oncol 2005; 23:24.

Harris EE, Christensen V], Hwang WT, et al. Impact of concurrent versus sequential
tamoxifen with radiation therapy in early-stage breast cancer patients undergoing breast
conservation treatment. J Clin Oncol 2005; 23:11.

Bentzen SM, Skoczylas JZ, Overgaard M, Overgaard J. Radiotherapy-related lung fibrosis
enhanced by tamoxifen. ] Natl Cancer Inst 1996; 88:918.

Wazer DE, DiPetrillo T, Schmidt-Ullrich R, et al. Factors influencing cosmetic outcome and
complication risk after conservative surgery and radiotherapy for early-stage breast
carcinoma. J Clin Oncol 1992; 10:356.

Fowble B, Fein DA, Hanlon AL, et al. The impact of tamoxifen on breast recurrence,
cosmesis, complications, and survival in estrogen receptor-positive early-stage breast
cancer. Int ) Radiat Oncol Biol Phys 1996; 35:669.

He W, Smedby KE, Fang F, et al. Treatment Restarting After Discontinuation of Adjuvant
Hormone Therapy in Breast Cancer Patients. ] Natl Cancer Inst 2017; 109.

Goldhirsch A, Ingle JN, Gelber RD, et al. Thresholds for therapies: highlights of the St Gallen
International Expert Consensus on the primary therapy of early breast cancer 2009. Ann
Oncol 2009; 20:1319.

Sendur MA, Aksoy S, Zengin N, Altundag K. Efficacy of adjuvant aromatase inhibitor in
hormone receptor-positive postmenopausal breast cancer patients according to the body
mass index. Br ] Cancer 2012; 107:1815.

Sestak I, Distler W, Forbes JF, et al. Effect of body mass index on recurrences in tamoxifen
and anastrozole treated women: an exploratory analysis from the ATAC trial. ] Clin Oncol
2010; 28:3411.

Ewertz M, Gray KP, Regan MM, et al. Obesity and risk of recurrence or death after adjuvant
endocrine therapy with letrozole or tamoxifen in the breast international group 1-98 trial. ]
Clin Oncol 2012; 30:3967.

Cuppone F, Bria E, Verma S, et al. Do adjuvant aromatase inhibitors increase the
cardiovascular risk in postmenopausal women with early breast cancer? Meta-analysis of
randomized trials. Cancer 2008; 112:260.

Munzone E, Giobbie-Hurder A, Gusterson BA, et al. Outcomes of special histotypes of
breast cancer after adjuvant endocrine therapy with letrozole or tamoxifen in the

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. .. 31/35


https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/74
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/74
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/75
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/75
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/76
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/76
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/76
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/77
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/77
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/78
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/78
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/78
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/79
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/79
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/79
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/80
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/80
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/81
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/81
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/81
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/82
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/82
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/82
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/83
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/83
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/83
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/84
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/84
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/84
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/85
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/85
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/85
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/86
https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/86

11/18/23, 11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate

monotherapy cohort of the BIG 1-98 trial. Ann Oncol 2015; 26:2442.
Topic 749 Version 120.0

https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-c. .. 32/35


https://www.uptodate.com/contents/adjuvant-endocrine-and-targeted-therapy-for-postmenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/86

11/18/23, 11:03 AM Adjuvant endocrine and targeted therapy for postmenopausal women with hormone receptor-positive breast cancer - UpToDate

GRAPHICS
Aromatase inhibitors

Generation Steroidal (type 1) Nonsteroidal (type 2)

First (nonselective) - Aminoglutethimide

Second (selective) Formestane Fadrozole

Third (superselective) Exemestane (Aromasin) Anastrozole (Arimidex)

Letrozole (Femara)

Graphic 61155 Version 1.0
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Eligibility for the NATALEE trial

Adult patients with hormone receptor-positive/HER2-negative early breast cancer
Prior endocrine therapy allowed up to 12 months
Any of the following:

Anatomic stage IIA
= NO with:
* Grade 2 and evidence of high risk:
o Ki-67 of at least 20%
o Oncotype DX Breast Recurrence Score of at least 26, OR
o High risk via genomic risk profiling
* Grade3
= N1

Anatomic stage IIB
= NO or N1

Anatomic stage III
= NO, N1, N2, or N3

HER2: human epidermal growth factor 2.

Graphic 141966 Version 1.0
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