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INTRODUCTION

While fewer than one-third of women with newly diagnosed breast cancer are premenopausal
[1], the choice of adjuvant endocrine therapy for hormone receptor-positive cancers is an
important consideration regardless of menopausal status, particularly given the possibility of
late recurrence with this subtype of breast cancer.

Tamoxifen has long been used in premenopausal women. Aromatase inhibitors (Als) are not
used as a single agent for those with intact ovarian function, though they may be combined
effectively with ovarian function suppression (OFS) or ablation for appropriate candidates. Here
we will discuss the choice of endocrine therapy for premenopausal women, for whom to use
OFS or ablation, as well as selection of appropriate antiestrogen therapy.

The general approach to adjuvant endocrine therapy, including for postmenopausal women, is
discussed elsewhere, as is the decision regarding whether to use chemotherapy (regardless of
menopausal status). (See "Adjuvant endocrine and targeted therapy for postmenopausal
women with hormone receptor-positive breast cancer" and "Selection and administration of
adjuvant chemotherapy for HER2-negative breast cancer", section on 'Special populations' and
"Adjuvant systemic therapy for HER2-positive breast cancer", section on 'Patient eligibility' and
"Deciding when to use adjuvant chemotherapy for hormone receptor-positive, HER2-negative
breast cancer" and "Adjuvant systemic therapy for HER2-positive breast cancer".)
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DEFINITION OF MENOPAUSE

Because the endocrine options for treatment depend on whether or not a woman is in
menopause, defining menopausal status is important. We agree with the definition of
menopause used by the National Comprehensive Cancer Network, which is discussed
elsewhere. (See "Adjuvant endocrine and targeted therapy for postmenopausal women with
hormone receptor-positive breast cancer", section on 'Definition of menopause'.)

All women who do not meet the definition of menopause should be treated as premenopausal
patients. For these patients, we base decisions regarding type of adjuvant endocrine therapy on
the patient's risk of recurrence.

HIGHER-RISK, HORMONE RECEPTOR-POSITIVE, HER2-NEGATIVE CANCERS

Identification of higher-risk patients and approach — The addition of ovarian function
suppression (OFS)/ablation to either an aromatase inhibitor (AI) or tamoxifen for some patients
results in a clinically significant reduction in the risk of recurrence but does increase toxicity. As
such, for those at higher risk for recurrence, we suggest OFS with an AI (or OFS with tamoxifen,
as an alternative), given that this subset of patients has the highest likelihood of experiencing
benefit. This recommendation is based on the results of the Suppression of Ovarian Function
Trial (SOFT) and the Tamoxifen and Exemestane Trial (TEXT), both of which are discussed below.

While formal criteria to define higher risk are not present, a reasonable definition would include
patients with either of the following attributes:

* Patients in whom chemotherapy is indicated - Such as patients with the presence of
pathologically involved lymph nodes, large tumor size, high risk of recurrence based on a
genomic assay, or other high-risk features for which the patient received chemotherapy
( algorithm 1). (See "Deciding when to use adjuvant chemotherapy for hormone
receptor-positive, HER2-negative breast cancer".)

* Patients at a younger age (ie, <35 years) - We consider patients in this age group to be
at a higher risk of recurrence, and hence we offer such women OFS, in addition to
chemotherapy.

For patients not tolerating OFS, the option of tamoxifen alone followed by an Al after several
years may be appropriate, depending on patient preferences, cancer risk factors, and the
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timing of the transition to menopause. (See 'Transitioning from tamoxifen to an Al after
menopause' below.)

Women who tolerate OFS without difficulty, plan to receive ongoing OFS, and are not interested
in further childbearing or recovery of ovarian function in the future may consider surgical
oophorectomy as an appropriate alternative to ongoing gonadotropin-releasing hormone
agonist (GnRHa) treatment.

Ovarian suppression plus endocrine therapy

Methods of suppression — Ovarian function can be suppressed with a GnRHa or by
permanent methods, such as oophorectomy or, rarely, irradiation. Any of these strategies is
appropriate, depending on patient preferences, although we often start with a GnRHa and
proceed to oophorectomy if OFS is tolerated.

* Appropriate GnRHas include goserelin, leuprolide, or triptorelin. We typically use the
monthly rather than every-three-month formulations, as this was the dosing schedule
used in the SOFT/TEXT trials discussed below. (See 'Efficacy in high-risk disease' below.)

Nevertheless, frequency of visits and access to treatment facilities must be considered. (See
"COVID-19: Considerations in patients with cancer”, section on 'Cancer treatment in uninfected
patients'.)

* Oophorectomy results in reliable and prompt reduction in the levels of circulating
estrogens but carries the risks associated with anesthesia and surgery [2]. The technical
aspects of oophorectomy are covered elsewhere. (See "Oophorectomy and ovarian
cystectomy".)

* Ovarian irradiation can be used to ablate ovarian function, although the limited data
available suggest it may be more effective in women less than 40 years [3]. This requires
cumulative doses over 12 Gy, as lower doses are associated with decreased efficacy.
Because of the side effects of radiotherapy, this approach is rarely used in contemporary
practice.

Efficacy in high-risk disease — As discussed above, we utilize OFS and either tamoxifen or an
Al for high-risk, hormone receptor-positive patients.

The approach to OFS in premenopausal women is informed, in large part, by two large phase III
trials of premenopausal women with operable, hormone receptor-positive breast cancer, in
which use of chemotherapy was optional [4-8].
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* In SOFT, over 3000 such women were randomly assigned to one of three arms: tamoxifen
alone, tamoxifen plus OFS, or exemestane plus OFS [4]. Women were allowed to enter
following surgery alone (in which case they were randomized within 12 weeks of surgery)
or within eight months of the end of chemotherapy, provided they had biochemical proof
they remained premenopausal.

* In TEXT, over 2600 premenopausal women were randomly assigned to receive tamoxifen
plus OFS or exemestane plus OFS after surgery. In contrast to the SOFT trial, in TEXT, if
chemotherapy was administered, OFS was initiated concurrently with chemotherapy.

Rationale for OFS — Subgroup analyses from the TEXT and SOFT trials suggest that
patients with a higher risk of relapse derive a benefit with ovarian function suppression (OFS)
plus either Al or tamoxifen versus tamoxifen alone [4,7-12]. Rationale for use of an Al over
tamoxifen, when either is used in combination with OFS, is discussed below. (See 'Rationale for
Al over tamoxifen, in combination with OFS' below.)

At twelve years, the following results were observed among premenopausal patients in the
SOFT trial, 85 percent of whom had HER2 negative disease, and approximately half of whom
had received chemotherapy in the (neo)adjuvant setting [12].

* In the intention to treat analysis, which included 3047 women:

» Disease-free survival (DFS) - Tamoxifen alone had a lower DFS rate (72 percent) relative
to both tamoxifen plus OFS (76 percent, HR 0.82) and exemestane plus OFS (79 percent,
HR 0.69).

» Overall survival (OS) - Tamoxifen alone resulted in a nonstatistically significant lower OS
rate (87 percent) relative to tamoxifen plus OFS (89 percent, HR 0.86) and exemestane
plus OFS (89.4 percent, HR 0.70).

* In the subgroup of patients with HER2-negative tumors, OS rates were 88 percent with
tamoxifen, 89 percent with tamoxifen plus OFS, and 91 percent with exemestane plus OFS.

« Among patients with HER2-negative disease and prior chemotherapy, OS rates were 79
percent with tamoxifen, 81 percent with tamoxifen plus OFS, and 84 percent with
exemestane plus OFS. These differences did not reach statistical significance.

The benefits of OFS appear most pronounced in younger women (less than 35 years) as
compared with women 35 years or older. In the SOFT trial, among 233 women younger than 35
years, the rate of freedom from breast cancer at five years was lower for patients treated with
tamoxifen alone (68 percent) compared with those assigned to tamoxifen plus OFS and those
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assigned to exemestane plus OFS (79 and 83 percent, respectively) [4]. Most, 94 percent, of
these patients had also received chemotherapy.

Other trials have shown improvements in recurrence risk and modest improvements in OS with
the addition of a GNRHa in premenopausal women receiving adjuvant chemotherapy.

* In the 2007 Early Breast Cancer Trialists' Collaborative Group (EBCTCG) meta-analysis
including over 2700 premenopausal women with hormone receptor-positive breast cancer
treated with adjuvant chemotherapy (either with or without tamoxifen), the addition of a
GnRHa reduced the risk of recurrence (HR 0.88, 95% CI 77.4-99.7) and hazard rate for
death from recurrence (HR 0.85, 95% CI 72.4-99.9) [5].

e Additionally, in a trial of 1483 women with estrogen receptor-positive breast cancer
treated with surgery and chemotherapy who remained premenopausal after treatment,
the eight-year DFS for tamoxifen and OFS was 85 versus 80 percent for those receiving
tamoxifen only (HR 0.67, 95% CI 0.51-0.87) [13]. There were no statistically significant
differences in OS between the two groups (96.5 versus 95.3 percent respectively; HR 0.78,
95% CI 0.49-1.25) [14]. The length of OFS in this trial, two years, was shorter than in
SOFT/TEXT, in which it was administered for five years. (See 'Duration of endocrine
therapy' below.)

While other studies, including a randomized trial and a meta-analysis, have suggested similar
DFS outcomes among patients (with either hormone receptor-positive or negative disease)
receiving chemotherapy with or without a GnRHa, these studies were either underpowered to
identify a beneficial DFS effect if it existed or were heterogeneous in regards to their patient
populations [15,16].

Given the available data, we utilize OFS with endocrine therapy for high-risk, hormone receptor-
positive premenopausal patients. (See 'Identification of higher-risk patients and approach'’
above.)

Rationale for Al over tamoxifen, in combination with OFS — Our preference is for an
aromatase inhibitor (AI) rather than tamoxifen when combining with ovarian function
suppression (OFS) for patients with high-risk disease.

A joint analysis of the SOFT-TEXT trials evaluated outcomes in 4690 premenopausal patients
randomly assigned to 5 years of exemestane plus OFS versus tamoxifen plus OFS, with a
median follow up of 13 years. Among patients with HER2-negative tumors (86 percent),
exemestane plus OFS improved 12-year OS compared with tamoxifen plus OFS by 2 percent (91
versus 89 percent, HR 0.85; 95% CI, 0.70 to 1.04), with a 3.3 percent absolute benefit among
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those who received chemotherapy [17]. In subset analyses, which did not achieve statistical
significance, the magnitude of benefit was greatest in high-risk patients (eg, women aged <35
years [4.0 percent] and those with >2 cm [4.5 percent] or grade 3 tumors [5.5 percent]).

Similar findings were described in a meta-analysis by the EBCTCG that included the ABCSG-12
and HOBOE trials in addition to SOFT and TEXT [18]. Among over 7000 patients with hormone
receptor-positive breast cancer receiving adjuvant OFS, 40 percent of whom were node positive,
10-year recurrence rates were 18 percent with tamoxifen and 15 percent with an Al (relative risk
[RR] 0.79, 95% CI 0.69-0.90). These benefits were primarily observed in years 0 through 4, when
treatments differed, but were not observed in years 5 and beyond. Distant recurrences were
also improved with Al administration (absolute improvement at 10 years of 1.9 percent; RR 0.83,
95% CI 0.71-0.97), although breast cancer mortality rates were similar (RR 1.01).

Toxicity — Side effects related to tamoxifen and Als, and their management, are discussed
elsewhere. (See "Managing the side effects of tamoxifen and aromatase inhibitors".)

The side effect profile of OFS or ablation mimics symptoms of estrogen deprivation, as with
menopause. These include hot flashes, sweats, weight gain, and decreased libido. (See "Clinical
manifestations and diagnosis of menopause", section on 'Clinical manifestations'.)

* Toxicities with OFS with GnRHas include musculoskeletal symptoms, hot flashes, and bone
mineral density loss.

 Across both SOFT and TEXT, toxicities were greater among those receiving OFS relative
to single-agent tamoxifen. Of the women receiving OFS, those treated with exemestane
versus tamoxifen experienced more osteoporosis and musculoskeletal complaints,
though overall severe toxicities were similar, as follows [7,9]:

- Osteoporosis in 42 percent with exemestane plus OFS, 28 percent with tamoxifen
plus OFS, and 14 percent with tamoxifen only, respectively.

- Musculoskeletal symptoms in 90 percent with exemestane plus OFS, 78 percent
with tamoxifen plus OFS, and 70 percent with tamoxifen only, respectively.

- Grade 3 or 4 adverse events in 32 percent with exemestane plus OFS, 31 percent
with tamoxifen plus OFS, and 25 percent with tamoxifen only, respectively.

A separate study also suggested that the combination of OFS and tamoxifen
resulted in worse menopausal symptoms and a higher incidence of sexual
dysfunction relative to tamoxifen alone, resulting in a lower health-related quality
of life at three years [6].
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* For women who undergo either oophorectomy or ovarian ablation, premature menopause
may be associated with long-term health effects, including cardiovascular disease. (See
"Overview of atherosclerotic cardiovascular risk factors in females", section on 'Early
menopause'.)

* For women undergoing ovarian irradiation, despite tailoring the treatment field to the
ovaries, there is a risk of radiation to the normal tissue surrounding the ovary, including
the bowels. (See "Overview of gastrointestinal toxicity of radiation therapy".)

Sequencing ovarian suppression with other systemic therapies — Although some UpToDate
experts prefer to start a GnRHa after chemotherapy and add Als two to three months later,
given the possibility of a delay in OFS, others initiate OFS and Als in tandem, according to the
SOFT/TEXT trials discussed above [4-8]. For those who will be treated with tamoxifen and OFS,
they are initiated concurrently.

Addition of targeted therapies for select, high-risk cancers

Addition of CDK 4/6 inhibitor to adjuvant endocrine therapy in high-risk
disease — Abemaciclib is approved by the US Food and Drug Administration as adjuvant
therapy for select women with high-risk, node-positive hormone receptor-positive, HER2-
negative breast cancer [19]. Selection of patients for this therapy is the same regardless of
menopausal status, and is discussed elsewhere. (See "Adjuvant endocrine and targeted therapy
for postmenopausal women with hormone receptor-positive breast cancer”, section on 'CDK
4/6 inhibitors for select patients with high risk disease'.)

In the monarchE trial, over 5600 patients (just under one-half of whom were premenopausal
women) with hormone receptor-positive, HER2-negative, high-risk early breast cancer who had
completed surgery were randomly assigned to abemaciclib with endocrine therapy or
endocrine therapy alone [20]. At a median of 19 months' follow-up, in the premenopausal
subset, adjuvant abemaciclib plus endocrine therapy improved both invasive DFS (HR 0.63, 95%
CI 0.44-0.92) and distant relapse-free survival (HR 0.71, 95% CI 0.56-0.92) relative to adjuvant
endocrine therapy alone [20]. Results at longer follow-up of 27 months were consistent [21].
The most frequent adverse events were diarrhea, neutropenia, and fatigue in the abemaciclib
arm and arthralgia, hot flush, and fatigue in the control arm.

Further details and results of this and other relevant trials are discussed elsewhere, given that
they included both pre- and postmenopausal patients. (See "Adjuvant endocrine and targeted
therapy for postmenopausal women with hormone receptor-positive breast cancer"”, section on
'Incorporation of targeted therapies for select patients'.)
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Olaparib for select high risk, BRCA-mutated cancers — The use of adjuvant olaparib in
BRCA-carriers with HER2-negative, high-risk early breast cancer who have been treated with
neoadjuvant or adjuvant chemotherapy is discussed in detail elsewhere. (See "Selection and

administration of adjuvant chemotherapy for HER2-negative breast cancer".)

LOW- TO AVERAGE-RISK, HORMONE RECEPTOR-POSITIVE, HER2-NEGATIVE
CANCERS

Preference for tamoxifen — For most women who appear not to be at high risk of recurrence,
and who are over the age of 35 years, we initiate tamoxifen as single-agent therapy

( algorithm 1). However, some women at average risk of relapse, particularly those who have
residual breast tissue and are therefore at risk for a new breast primary, may reasonably choose
to pursue ovarian function suppression (OFS) in addition to an aromatase inhibitor (Al) if they
prioritize minimizing the risk of relapse over potential side effects and toxicities. (See 'Ovarian
suppression plus endocrine therapy' above.)

For many women who initiate single-agent tamoxifen, we transition to an Al later in the course
of therapy if the patient remains amenorrheic and has follicle-stimulating hormone (FSH) and
serum estradiol levels that are in the postmenopausal range. (See 'Patients who became
amenorrheic during chemotherapy' below.)

The data regarding tamoxifen in randomized trials are discussed below, according to the
comparator:

Tamoxifen versus OFS plus endocrine therapy — The use of ovarian function suppression
(OFS) with either tamoxifen or Al provides some benefit in terms of disease-free survival (DFS)
over tamoxifen alone, but also is associated with increased toxicity [7].

For the 46 percent of women participating in the Suppression of Ovarian Function Trial (SOFT)
who did not receive chemotherapy (ie, patients at average or lower risk for recurrence), there
was no improvement in distant recurrences (over 97 percent of patients free of distant
recurrences in all groups) or in overall survival (OS). A modest improvement in freedom from
breast cancer at eight years was found in those receiving OFS and exemestane versus
tamoxifen alone (95 versus 91 percent with tamoxifen alone; hazard ratio [HR] 0.59, 95% CI
0.35-0.98), but no statistical improvement with OFS and tamoxifen over tamoxifen alone (DFS 94
versus 91 percent; HR 0.83, 95% CI 0.52-1.32) was found.

By contrast, in a 2007 Early Breast Cancer Trialists' Collaborative Group (EBCTCG) meta-analysis,
the addition of a gonadotropin-releasing hormone agonist (GnRHa) to tamoxifen did not
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improve recurrences (HR 0.85, 95% CI 0.67-1.09) [5]. A possible reason for this difference was
the smaller number of patients in the meta-analysis versus in the SOFT trial receiving tamoxifen
alone (approximately one-half as many), making a statistically significant difference more
difficult to detect. In addition, prior to the SOFT/TEXT studies, many women included in trials of
GnRHa therapy also received chemotherapy, which rendered them menopausal, and rendered
the trials markedly confounded.

Importantly, in preliminary reporting of SOFT at longer follow-up (median 12 years), among
patients not receiving chemotherapy, OFS with either tamoxifen or an Al did not improve
distant recurrences or OS relative to tamoxifen alone [22]. Over 95 percent of patients in all
groups survived without distant recurrences.

Taken together, these data suggest a possible modest DFS benefit with the addition of OFS to
an Al over tamoxifen alone for patients with hormone receptor-positive breast cancer, but given
the lack of benefit in DFS or OS, in the author's opinion does not justify the more intensive side
effects for most average-risk patients. (See 'Low- to average-risk, hormone receptor-positive,
HER2-negative cancers' above.)

Tamoxifen versus placebo — The rationale for tamoxifen versus placebo comes from a 2011
EBCTCG meta-analysis including trials of both post- and premenopausal women, in which five
years of tamoxifen improved both breast cancer recurrences and mortality by 30 to 40 percent
[23]. These data are discussed in detail elsewhere. (See "Adjuvant endocrine and targeted
therapy for postmenopausal women with hormone receptor-positive breast cancer"”, section on
'Efficacy of tamoxifen versus placebo'.)

A separate randomized trial has shown that even at 20 years of follow-up there are durable
benefits to two years of adjuvant tamoxifen treatment in premenopausal patients [24].

Toxicities of tamoxifen are discussed in detail elsewhere. (See "Managing the side effects of
tamoxifen and aromatase inhibitors".)

Transitioning from tamoxifen to an Al after menopause — For many women who are
premenopausal at diagnosis and initiate treatment with tamoxifen, we transition to an
aromatase inhibitor (AlI) after several years of treatment if clinical and biochemical evidence of
menopause is apparent. Clinical monitoring of menses is insufficient given that women may be
amenorrheic and still have biochemical recovery of ovarian function, leading to worse disease
outcomes on Als. Therefore, we assess FSH and serum estradiol prior to making the transition
and for several months after transitioning to Als to ensure that these women do not have
ovarian function reactivation.
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Toxicities of Als are discussed elsewhere. (See "Adjuvant endocrine and targeted therapy for
postmenopausal women with hormone receptor-positive breast cancer", section on 'Side
effects'.)

Risk of ovarian function reactivation on an AI — Recovery of ovarian function with
aromatase inhibitors (Als) has a negative effect on breast cancer outcomes.

For example, a study of approximately 50 women transitioned from tamoxifen to exemestane
after two years of chemotherapy-induced amenorrhea and postmenopausal E2 levels
suggested that women recovering ovarian function (as demonstrated either by resumption of
menses or by biochemical recovery of function) on exemestane experienced a lower rate of DFS
at two years compared with those who did not (82 versus 100 percent; HR for recurrence 9.3,
95% CI 3.3-48.0) [25]. Although this is a relatively small study, it demonstrates the risks of using
Als in women with chemotherapy-induced amenorrhea.

The risk of recovering ovarian function with Al treatment alone appears to be age related,
although it has been observed even in women in their early 50s. In one study, 173 women aged
40 to 49 years who had estrogen receptor-positive breast cancer, chemotherapy-induced
amenorrhea, and postmenopausal serum estrogen levels after chemotherapy were transitioned
to letrozole after a median of 19 months of tamoxifen treatment. Of these patients, 6 percent
resumed menses and 32 percent developed premenopausal serum estradiol levels (without
menses) at a median time of 8.8 months after initiation of AI [26].

Additionally, some women on OFS and Als do not achieve consistently low estradiol levels. In a
prospective substudy of SOFT, the SOFT Estrogen Suppression Study (SOFT-EST), estradiol levels
were measured in a central laboratory at several time points during the first year of therapy
with triptorelin, and, at each time point, 17 percent of the women receiving OFS and
exemestane were found to have levels above those that have been reported in postmenopausal
women on Als [27]. The clinical relevance of this finding is unknown, however, as we do not
know if estradiol levels predict the benefit of OFS and Al

HORMONE RECEPTOR-POSITIVE, HER2-POSITIVE CANCERS

Most patients with HER2-positive cancers will receive chemotherapy, either in the neoadjuvant
or adjuvant setting; however, there are few data to inform the benefit of ovarian function
suppression (OFS) among patients with HER2-positive cancers, as these patients represented a
small minority (approximately 12 percent) in the SOFT trial [4], and only about 60 percent
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received HER2-targeted therapy, which would be standard of care according to current
treatment guidelines.

Recognizing the limitations in available data, our approach to premenopausal patients with
hormone receptor-positive, HER2-positive disease is as follows:

* For those who receive neoadjuvant therapy and have residual disease, we suggest the
addition of OFS with endocrine therapy in the adjuvant setting.

* For those who receive neoadjuvant therapy and have a pathologic complete response,
either use of OFS or omission of OFS are acceptable, depending on patient preference, as
there are no data to inform this choice. Some patients may elect for OFS, extrapolating
from benefits in the metastatic setting and also from HER2-negative disease. However,
others may feel that the lack of proven benefit and the known added toxicity do not justify
pursuing OFS.

* For those who had small (<2 cm), node negative cancers, chemotherapy is typically
administered in the adjuvant rather than neoadjuvant setting. For these patients, we
suggest tamoxifen alone rather than OFS plus endocrine therapy.

DURATION OF ENDOCRINE THERAPY

The minimum duration of treatment with endocrine therapy is five years, although extended
treatment to 10 years is appropriate in women with higher-risk disease. For women with
smaller, node-negative tumors, such as those who are candidates for tamoxifen alone, 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, and a decision should be made based on individual preferences.
Women who are tolerating endocrine treatment well and place a high value on minimizing their
risk of new breast cancers may reasonably choose extended endocrine therapy, whereas
women who place a higher value on avoidance of side effects may reasonably choose to stop
endocrine therapy after five years.

The approach to duration of endocrine therapy in premenopausal women is extrapolated from
trials that enrolled either exclusively or mostly postmenopausal women. Full discussion,
including patient selection for extended treatment, efficacy, and toxicities, is covered elsewhere.
(See "Adjuvant endocrine and targeted therapy for postmenopausal women with hormone
receptor-positive breast cancer", section on 'Duration of endocrine treatment'.)
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Menopausal status cannot be assessed in women receiving gonadotropin-releasing hormone
agonists (GnRHa) who are amenorrheic. As such, for premenopausal women receiving ovarian
function suppression (OFS) with a GnRHa, we continue it for the duration of endocrine therapy
or offer oophorectomy, if OFS is well tolerated. One trial has evaluated a shorter course of OFS
(two years) [13], with promising results, but two versus five years have not been compared in a
head-to-head fashion, and we would therefore stop at two years only for those not tolerating
treatment.

SPECIAL CONSIDERATIONS

Patients who became amenorrheic during chemotherapy — 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. Such women may recover ovarian
function. There are no tests that can reliably predict whether or when ovarian function might
occur (though chemotherapy-induced menopause is more likely to be permanent in patients in
their mid-40s and above). For that reason, premenopausal women with chemotherapy-induced
amenorrhea should be treated as premenopausal. For such women, if an aromatase inhibitor
(Al) is being considered after completion of chemotherapy, it should only be used in conjunction
with either gonadotropin-releasing hormone agonist (GnRHa) therapy or following
oophorectomy [25,26,28]. (See 'Ovarian suppression plus endocrine therapy' above.)

For women with average-to-low-risk cancers, tamoxifen alone may be initiated, and a transition
to an Al alone after several years may be appropriate when clinical and biochemical evidence of
menopause is apparent. (See 'Transitioning from tamoxifen to an Al after menopause' above.)

Importance of contraception — Women who are of childbearing potential can remain fertile
on tamoxifen and should be advised to use an effective means of contraception while on
tamoxifen treatment (we consider ovarian function suppression adequate for contraception, for
those who are additionally receiving this therapy and are compliant). (See "Approach to the
patient following treatment for breast cancer”, section on 'Contraception after breast cancer".)

Following completion of tamoxifen treatment, a waiting period of two months from drug
discontinuation prior to attempting pregnancy is suggested to ensure that it has been cleared
from the body [29].

For women who become pregnant while taking tamoxifen, tamoxifen should be discontinued
because its use during pregnancy is associated with congenital anomalies. As an example, one
study, which evaluated the frequency of birth defects associated with tamoxifen through a

https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/print 12/23


https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/13
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/25,26,28
https://www.uptodate.com/contents/tamoxifen-drug-information?topicRef=120706&source=see_link
https://www.uptodate.com/contents/tamoxifen-drug-information?topicRef=120706&source=see_link
https://www.uptodate.com/contents/approach-to-the-patient-following-treatment-for-breast-cancer?sectionName=Contraception%20after%20breast%20cancer&topicRef=120706&anchor=H269850350&source=see_link#H269850350
https://www.uptodate.com/contents/approach-to-the-patient-following-treatment-for-breast-cancer?sectionName=Contraception%20after%20breast%20cancer&topicRef=120706&anchor=H269850350&source=see_link#H269850350
https://www.uptodate.com/contents/tamoxifen-drug-information?topicRef=120706&source=see_link
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/29
https://www.uptodate.com/contents/tamoxifen-drug-information?topicRef=120706&source=see_link

11/18/23, 11:06 AM Adjuvant endocrine therapy for premenopausal women with hormone receptor-positive breast cancer - UpToDate
literature review and access to the records from the drug manufacturer of tamoxifen, reported
[29]:

* Of seven live births from women who took tamoxifen before pregnancy, three babies (43
percent) were born with a congenital anomaly.

* Of 138 live births from women who took tamoxifen during pregnancy, 16 (12 percent)
were born with a congenital malformation. By comparison, the baseline rate of congenital
malformations is 3 to 4 percent.

The management of women diagnosed with breast cancer during pregnancy is discussed
separately. (See "Gestational breast cancer: Treatment", section on 'Endocrine therapy'.)

Fertility preservation — Details regarding the use of GnRHa for fertility preservation during
chemotherapy are discussed elsewhere [30,31]. (See "Fertility and reproductive hormone
preservation: Overview of care prior to gonadotoxic therapy or surgery".)

APPROACHES NOT USED

Historically, in an era before widespread use of adjuvant endocrine therapy with tamoxifen or
an aromatase inhibitor, ovarian function suppression as a single-modality treatment was
utilized. However, it is not commonly used alone in contemporary practice for patients with
early-stage breast cancer given the benefits that have been observed with other endocrine
therapies.

In the 2007 Early Breast Cancer Trialists' Collaborative Group meta-analysis discussed above, a
gonadotropin-releasing hormone agonist used as a single agent resulted in a nonsignificant
trend toward a lower risk of breast cancer recurrence compared with no other types of systemic
treatment (hazard ratio [HR] 0.72, 95% CI 0.49-1.04). There was also a nonsignificant trend
toward a reduction in mortality (HR 0.82, 95% CI 0.47-1.43), though the analysis was likely
underpowered for this outcome [32].

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".)

SUMMARY AND RECOMMENDATIONS
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* Introduction and treatment algorithm - Approximately one-third of women with newly
diagnosed breast cancer are premenopausal. For those with hormone receptor-positive
cancers, the approach to choosing an endocrine agent is an important consideration,
which differs relative to that in postmenopausal women. (See 'Introduction' above.)

Our initial treatment approach to premenopausal women with non-metastatic, hormone
receptor-positive, HER2-negative breast cancer is summarized in the algorithm
(algorithm 1).

Hormone receptor-positive, HER2-negative cancers

While formal criteria to define higher risk are not present, we define this subgroup as
patients in whom chemotherapy is indicated (eg, patients with the presence of
pathologically involved lymph nodes, large tumor size, high risk of recurrence based on a
genomic assay, or other high-risk features for which the patient received chemotherapy).
(See "Deciding when to use adjuvant chemotherapy for hormone receptor-positive, HER2-
negative breast cancer".)

In addition, we also consider women at a younger age (ie, <35 years) to be at a higher risk
of recurrence. (See 'Identification of higher-risk patients and approach' above.)

» Higher-risk patients - For women with high-risk, hormone receptor-positive breast
cancer, we suggest incorporation of ovarian function suppression (OFS) plus an
aromatase inhibitor (AI) or tamoxifen, rather than tamoxifen alone (Grade 2B). When
using OFS, we suggest use of an Al rather than tamoxifen (Grade 2C).

Incorporation of abemaciclib is an appropriate option for select patients with high-risk,
node-positive hormone receptor-positive, human epidermal growth factor receptor 2
(HER2)-negative breast cancer, irrespective of menopausal status, and is discussed in
detail elsewhere. (See "Adjuvant endocrine and targeted therapy for postmenopausal
women with hormone receptor-positive breast cancer”, section on 'CDK 4/6 inhibitors
for select patients with high risk disease'.)

» Average or low-risk patients - For women with average-low-risk breast cancer, we
suggest tamoxifen as single-agent therapy rather than OFS plus endocrine therapy
(Grade 2C). The rationale for this recommendation is the better tolerability than OFS
plus either an Al or tamoxifen. We typically consider low-risk breast cancer to be in
women older than 35 years who are without indications for chemotherapy. However,
some women who prioritize minimizing the risk of recurrence over side effects may
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reasonably opt for OFS plus an AI or tamoxifen. (See 'Low- to average-risk, hormone
receptor-positive, HER2-negative cancers' above.)

Single-agent use of an Al as cancer therapy in women with intact ovarian function is
contraindicated. In women who were premenopausal at diagnosis and became
amenorrheic during the course of chemotherapy, Als are initiated only with concurrent
OFS or ablation.

* Hormone receptor-positive, HER2-positive cancers - There are few data to inform the
approach in this subset. Recognizing that other approaches are acceptable, given the
limitations in data, our approach is as follows:

» For such patients with residual disease after neoadjuvant therapy, we suggest
incorporation of OFS with endocrine therapy in the adjuvant setting (Grade 2C). For
those with a pathologic complete response after neoadjuvant therapy, either use of
OFS or omission of OFS is appropriate, depending on patient preference.

 For patients with small (<2 cm), node-negative cancers, chemotherapy is typically
administered in the adjuvant rather than neoadjuvant setting. For such patients, we
typically suggest tamoxifen alone rather than OFS plus endocrine therapy (Grade 2C).

* Duration of treatment - The minimum duration of treatment with endocrine therapy is
five years, although extended treatment to 10 years is appropriate in women with higher-
risk disease as well as some women with lower-risk disease who prefer to minimize the
risks of recurrence, despite increased toxicities. The approach to duration of endocrine
therapy in premenopausal women is extrapolated from the postmenopausal setting. Full
discussion, including patient selection, efficacy, and toxicities, is covered separately. (See
"Adjuvant endocrine and targeted therapy for postmenopausal women with hormone
receptor-positive breast cancer”, section on 'Duration of endocrine treatment'.)

¢ Toxicities

» Toxicities with OFS with gonadotropin-releasing hormone agonists include
musculoskeletal symptoms, hot flashes, and bone mineral density loss. Combination of
OFS with either tamoxifen or an Al results in typically greater toxicity than tamoxifen
alone. (See 'Toxicity' above and "Managing the side effects of tamoxifen and aromatase
inhibitors".)

» There is a high frequency of congenital anomalies associated with tamoxifen if taken
during pregnancy. Women who are of childbearing potential should use an effective
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means of contraception while on tamoxifen. Those who become pregnant while on
tamoxifen should discontinue it during pregnancy. Following completion of tamoxifen
treatment, given the pharmacokinetics of the drug, women are advised to wait for at
least two months after tamoxifen has been discontinued before attempting pregnancy.
(See Tmportance of contraception' above.)

Use of UpToDate is subject to the Terms of Use.

REFERENCES

1. National Cancer Institute Surveillance, Epidemiology, and End Results (SEER) Cancer Stat Fa
cts: Female breast cancer. http://seer.cancer.gov/statfacts/html/breast.html (Accessed on A
pril 16, 2019).

2. 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.

3. 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.

4. Francis PA, Regan MM, Fleming GF, et al. Adjuvant ovarian suppression in premenopausal
breast cancer. N Engl ) Med 2015; 372:436.

5. LHRH-agonists in Early Breast Cancer Overview group, Cuzick J, Ambroisine L, et al. Use of
luteinising-hormone-releasing hormone agonists as adjuvant treatment in premenopausal
patients with hormone-receptor-positive breast cancer: a meta-analysis of individual
patient data from randomised adjuvant trials. Lancet 2007; 369:1711.

6. Tevaarwerk A), Wang M, Zhao F, et al. Phase III comparison of tamoxifen versus tamoxifen
plus ovarian function suppression in premenopausal women with node-negative, hormone
receptor-positive breast cancer (E-3193, INT-0142): a trial of the Eastern Cooperative
Oncology Group. ] Clin Oncol 2014; 32:3948.

7. Francis PA, Pagani O, Fleming GF, et al. Tailoring Adjuvant Endocrine Therapy for
Premenopausal Breast Cancer. N Engl ) Med 2018; 379:122.

8. Pagani O, Francis PA, Fleming GF, et al. Absolute Improvements in Freedom From Distant
Recurrence to Tailor Adjuvant Endocrine Therapies for Premenopausal Women: Results
From TEXT and SOFT. ] Clin Oncol 2020; 38:1293.

9. Pagani O, Regan MM, Walley BA, et al. Adjuvant exemestane with ovarian suppression in

https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/print 16/23


https://www.wolterskluwer.com/en/know/clinical-effectiveness-terms
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/2
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/2
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/2
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/3
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/3
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/3
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/4
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/4
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/5
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/5
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/5
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/5
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/6
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/6
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/6
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/6
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/7
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/7
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/8
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/8
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/8
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/9

11/18/23,

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/print

11:06 AM Adjuvant endocrine therapy for premenopausal women with hormone receptor-positive breast cancer - UpToDate

premenopausal breast cancer. N Engl | Med 2014; 371:107.

Regan MM, Francis PA, Pagani O, et al. Absolute Benefit of Adjuvant Endocrine Therapies
for Premenopausal Women With Hormone Receptor-Positive, Human Epidermal Growth
Factor Receptor 2-Negative Early Breast Cancer: TEXT and SOFT Trials. ] Clin Oncol 2016;

34:2221.

Regan MM, Fleming GF, Walley B, et al. Adjuvant Systemic Treatment of Premenopausal
Women With Hormone Receptor-Positive Early Breast Cancer: Lights and Shadows. ] Clin
Oncol 2019; 37:862.

Francis PA, Fleming GF, Lang I, et al. Adjuvant Endocrine Therapy in Premenopausal Breast
Cancer: 12-Year Results From SOFT. ] Clin Oncol 2023; 41:1370.

Kim HA, Lee JW, Nam S, et al. Adding Ovarian Suppression to Tamoxifen for
Premenopausal Breast Cancer: A Randomized Phase III Trial. ] Clin Oncol 2020; 38:434.

Baek SY, Noh WC, Ahn SH, et al. Adding Ovarian Suppression to Tamoxifen for
Premenopausal Women With Hormone Receptor-Positive Breast Cancer After
Chemotherapy: An 8-Year Follow-Up of the ASTRRA Trial. ] Clin Oncol 2023; 41:4864.

Lambertini M, Boni L, Michelotti A, et al. Ovarian Suppression With Triptorelin During
Adjuvant Breast Cancer Chemotherapy and Long-term Ovarian Function, Pregnancies, and
Disease-Free Survival: A Randomized Clinical Trial. JAMA 2015; 314:2632.

Lambertini M, Ceppi M, Poggio F, et al. Ovarian suppression using luteinizing hormone-
releasing hormone agonists during chemotherapy to preserve ovarian function and fertility
of breast cancer patients: a meta-analysis of randomized studies. Ann Oncol 2015; 26:2408.

Pagani O, Walley BA, Fleming GF, et al. Adjuvant Exemestane With Ovarian Suppression in
Premenopausal Breast Cancer: Long-Term Follow-Up of the Combined TEXT and SOFT
Trials. ] Clin Oncol 2023; 41:1376.

Early Breast Cancer Trialists' Collaborative Group (EBCTCG). Aromatase inhibitors versus
tamoxifen in premenopausal women with oestrogen receptor-positive early-stage breast
cancer treated with ovarian suppression: a patient-level meta-analysis of 7030 women from
four randomised trials. Lancet Oncol 2022; 23:382.

Abemaciclib tablets. United States Prescribing Information. US National Library of Medicin
e. https://www.accessdata.fda.gov/drugsatfda_docs/label/2021/208716s006s007s008Ibl.pdf
(Accessed on October 15, 2021).

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). J Clin Oncol 2020; 38:3987.

17/23


https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/9
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/10
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/10
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/10
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/10
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/11
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/11
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/11
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/12
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/12
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/13
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/13
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/14
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/14
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/14
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/15
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/15
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/15
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/16
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/16
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/16
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/17
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/17
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/17
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/18
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/18
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/18
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/18
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/20
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/20
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/20

11/18/23, 11:06 AM Adjuvant endocrine therapy for premenopausal women with hormone receptor-positive breast cancer - UpToDate

21. 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.

22. Regan M, Walley BA, Fleming GF, et al. Randomized comparison of adjuvant aromatase
inhibitor exemestane (E) plus ovarian function suppression (OFS) vs tamoxifen (T) plus OFS
in premenopausal women with hormone receptor-positive (HR+) early breast cancer (BC):
update of the combined TEXT and SOFT trials. SABCS 2021; GS2-05.

23. 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.

24.)ohansson A, Dar H, van 't Veer LJ, et al. Twenty-Year Benefit From Adjuvant Goserelin and
Tamoxifen in Premenopausal Patients With Breast Cancer in a Controlled Randomized
Clinical Trial. J Clin Oncol 2022; 40:4071.

25. Guerrero A, Gavila J, Folkerd E, et al. Incidence and predictors of ovarian function recovery
(OFR) in breast cancer (BC) patients with chemotherapy-induced amenorrhea (CIA) who
switched from tamoxifen to exemestane. Ann Oncol 2013; 24:674.

26. Krekow LK, Hellerstedt BA, Collea RP, et al. Incidence and Predictive Factors for Recovery of
Ovarian Function in Amenorrheic Women in Their 40s Treated With Letrozole. ] Clin Oncol
2016; 34:1594.

27. Bellet M, Gray KP, Francis PA, et al. Twelve-Month Estrogen Levels in Premenopausal
Women With Hormone Receptor-Positive Breast Cancer Receiving Adjuvant Triptorelin Plus
Exemestane or Tamoxifen in the Suppression of Ovarian Function Trial (SOFT): The SOFT-
EST Substudy. J Clin Oncol 2016; 34:1584.

28. Henry NL, Xia R, Banerjee M, et al. Predictors of recovery of ovarian function during
aromatase inhibitor therapy. Ann Oncol 2013; 24:2011.

29. Braems G, Denys H, De Wever O, et al. Use of tamoxifen before and during pregnancy.

Oncologist 2011; 16:1547.

30. International Breast Cancer Study Group (IBCSG), Castiglione-Gertsch M, O'Neill A, et al.
Adjuvant chemotherapy followed by goserelin versus either modality alone for
premenopausal lymph node-negative breast cancer: a randomized trial. ] Natl Cancer Inst
2003; 95:1833.

31. Moore HC, Unger JM, Phillips KA, et al. Goserelin for ovarian protection during breast-
cancer adjuvant chemotherapy. N Engl ] Med 2015; 372:923.

https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/print 18/23


https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/21
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/21
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/21
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/22
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/22
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/22
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/22
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/23
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/23
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/23
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/24
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/24
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/24
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/25
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/25
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/25
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/26
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/26
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/26
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/27
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/27
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/27
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/27
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/28
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/28
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/29
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/29
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/30
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/30
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/30
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/30
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/31
https://www.uptodate.com/contents/adjuvant-endocrine-therapy-for-premenopausal-women-with-hormone-receptor-positive-breast-cancer/abstract/31

11/18/23, 11:06 AM Adjuvant endocrine therapy for premenopausal women with hormone receptor-positive breast cancer - UpToDate

32. Pierce LJ, Hutchins LF, Green SR, et al. Sequencing of tamoxifen and radiotherapy after
breast-conserving surgery in early-stage breast cancer. ] Clin Oncol 2005; 23:24.
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= For women receiving adjuvant endocrine therapy, we
recommend at least a five-year course of treatment. If there has
been no disease recurrence at that point, our approach to
extended endocrine treatment is as follows. For women with
higher-risk disease (eg, =T3 or lymph node positive), we suggest
an additional five years of endocrine treatment. Those who have
been treated with tamoxifen only rather than an AI may have a
higher likelihood of benefit.

= For women with smaller, node-negative tumors, 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 are tolerating endocrine treatment well and place a high
value on minimizing their risk of new breast cancers may
reasonably choose extended endocrine therapy, whereas women
who place a higher value on avoidance of side effects may
reasonably choose to stop endocrine therapy after five years.

AL aromatase inhibitor; FSH: follicle-stimulating hormone; GnRHa:
gonadotropin-releasing hormone agonist.

* 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:["]

= 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 FSH and serum
estradiol are in the postmenopausal range.

9 For postmenopausal women with non-metastatic, hormone
receptor-positive breast cancer, we suggest an Al rather than
tamoxifen as adjuvant endocrine treatment. 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 Al. For women who wish to discontinue an Al it
would be reasonable to switch to tamoxifen. Refer to UpToDate
topic on adjuvant endocrine therapy for postmenopausal women
with hormone receptor-positive breast cancer.
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A Although Als with ovarian suppression (or ablation) are the
preferred option for premenopausal women with breast cancer that
has high-risk features, decisions regarding treatment are
individualized based on patients' preferences, other health issues,
and tolerance of therapy. Alternative options for select patients may
include ovarian suppression with tamoxifen or tamoxifen alone. For
those initiating ovarian suppression, we typically start with a GnRHa
and continue it for the duration of endocrine therapy, or offer
oophorectomy, if ovarian suppression has been well tolerated.

¢ In counseling patients regarding a possible transition to an Al, we
discuss the modest improvements in efficacy with Als over
tamoxifen, as well as the respective side effect profiles. Decisions
regarding treatment are individualized based on patients'
preferences, anticipated remaining duration of therapy (both if
continuing on tamoxifen or if transitioning to an Al), tolerance of
therapy, and other health issues. Refer to UpToDate discussions on
adjuvant endocrine therapy for hormone receptor-positive breast
cancer.

§ Depending on duration of remaining treatment, one could
reassess FSH and estradiol in 12 months, and consider a transition
to an Al at that time, if values are in the postmenopausal range.

Reference:

1. National Comprehensive Cancer Network Clinical Practice Guidelines in
Oncology: Breast cancer.
(http://www.nccn.org/professionals/physician_gls/pdf/breast.pdf, accessed on
November 11, 2019).
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