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Simple Summary

Hormone receptor-positive, HER2-negative (HR+/HER2-) early breast cancer is the most
common type of breast cancer and can vary widely in how it behaves and responds to
treatment. While endocrine therapy is the foundation of care, additional treatments such
as chemotherapy, targeted therapies, and bone-strengthening agents are beneficial for
some patients but not others. To support consistent, evidence-informed decision-making
across Canada, REAL Canadian Breast Cancer Alliance developed national consensus
recommendations for the systemic treatment of HR+/HER2- early breast cancer. These
recommendations address the use of treatments before and after surgery, incorporate
tumour biology, stage, menopausal status, and patient preferences, and emphasize shared
decision-making. The goal of this guidance is to help clinicians tailor treatment intensity
to individual risk, avoid overtreatment where possible, and improve outcomes for
patients across all provinces and territories.
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Abstract

Hormone receptor-positive, human epidermal growth factor receptor 2-negative
(HR+/HER2-) early breast cancer (EBC) is the most common breast cancer subtype and
encompasses a biologically heterogeneous group of tumours. Endocrine therapy (ET)
remains the cornerstone of treatment, but decisions regarding chemotherapy, cyclin-
dependent kinase 4 and 6 (CDK4/6) inhibitors, and bone-modifying agents must be
tailored to tumour biology, clinical stage, and menopausal status. REAL Canadian Breast
Cancer Alliance (REAL Alliance), a pan-Canadian group of breast cancer specialists,
convened to develop national clinical consensus recommendations for the systemic
management of HR+/HER2- EBC. Using a structured consensus process, 28
recommendations were endorsed, spanning neoadjuvant and adjuvant systemic therapy,
surgical considerations, and use of bisphosphonates. Key recommendations include the
selective use of neoadjuvant chemotherapy for high-risk or locally advanced disease;
genomic testing to guide chemotherapy decisions, particularly in postmenopausal
patients; ET as the foundation of adjuvant therapy with intensification using CDK4/6
inhibitors in higher-risk patients; and adjuvant bisphosphonates in postmenopausal
women to reduce recurrence and improve survival. These consensus recommendations
provide practical, evidence-based guidance to support individualized, patient-centred
management of HR+/HER2- EBC in the Canadian context.

Keywords: hormone receptor-positive breast cancer; HER2-negative; early breast cancer;
endocrine therapy; chemotherapy; CDK4/6 inhibitor; bisphosphonates; genomic testing;
REAL Alliance; sentinel lymph node biopsy; axillary lymph node dissection

1. Introduction

In countries with well-established breast cancer screening programmes, the majority
of diagnoses occur at an early stage (stages I-III). Hormone receptor-positive, human
epidermal growth factor receptor 2-negative (HR+/HER2-) disease accounts for
approximately two-thirds of these cases, making it the most frequently encountered breast
cancer subtype in routine practice [1-4]. In Canada alone, breast cancer remains a leading
cause of cancer-related morbidity and mortality, with more than 30,000 new diagnoses
and over 5,000 deaths projected in 2024 [5], highlighting the ongoing need for optimized,
evidence-based treatment strategies.

HR+/ HER2- early breast cancer (EBC) is biologically heterogeneous and treated with
curative intent. Tumours range from luminal A to luminal B phenotypes, with less
common basal or HER2-enriched subtypes identified only by gene expression profiling,
which is not routinely used in clinical practice. Luminal A-like tumours, characterized by
high estrogen receptor (ER) and/or progesterone receptor (PR) expression, low grade, and
low proliferation, often achieve excellent outcomes on endocrine therapy (ET) alone. In
contrast, luminal B-like tumours, defined genomically or by biological markers (e.g., high
grade, elevated Ki-67, high genomic recurrence score, or low PR expression), carry higher
recurrence risk and may benefit from chemotherapy or intensification of endocrine
manipulation with therapies such as adjuvant cyclin-dependent kinase 4 and 6 inhibitors
(CDK4/6is). Distinguishing patients who will derive meaningful benefit from treatment
escalation from those who can safely avoid it remains a central clinical challenge,
underscoring the need for practical, evidence-informed guidance.

Research Excellence, Active Leadership Canadian Breast Cancer Alliance (REAL
Alliance) is a national, multidisciplinary collaboration of clinical-academic experts in
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breast cancer care, together with patient representation from Breast Cancer Canada.
Established in December 2023, REAL Alliance was created to support the development of
timely, evidence-based consensus recommendations aimed at promoting equitable access
to high-quality breast cancer care across Canada. Through a series of disease-focused
guidance documents, REAL Alliance seeks to inform clinical practice, policy
development, and funding decisions using both robust clinical evidence and expert
consensus.

Building on prior publications in this series, the present manuscript focuses on
systemic therapy decision-making in HR+/HER2- EBC. The recommendations presented
integrate tumour biology, clinical stage, menopausal status, and patient values to support
shared decision-making and individualized treatment selection in contemporary practice.

2. Materials and Methods
2.1. Clinical Consensus Recommendation Process

The methodology used in this work was consistent with that of previous publications
by REAL Alliance and is summarized here [6]. A targeted literature search was conducted
to identify the evidence base relevant to the systemic treatment of HR+/HER2- EBC. Three
members of REAL Alliance (S.S., A.A.]., J.-F.B.) acted as the sub-committee and identified
the most relevant evidence. The sub-committee also developed the preliminary
recommendations. The most relevant references were selected and linked to each
recommendation. These recommendations were then subjected to a modified Delphi
process in which an initial round of anonymous voting was carried out by an expert panel
using an electronic platform. This panel consisted of 13 medical oncologists, 1 surgical
oncologist, 1 radiation oncologist, 1 oncology pharmacist, and 1 patient advocacy
representative, all with specialized expertise and extensive experience in managing breast
cancer. During the voting process, panellists anonymously indicated their level of
agreement with each statement, provided suggestions for revisions, and commented on
specific references and background data.

The statements were then revised accordingly and discussed at a 2-day, in-person
consensus meeting in Toronto, ON, Canada, in April 2025. During this meeting, the data
were presented, and the wording of the recommendations was finalized. Following this
meeting, a second round of anonymous electronic voting took place, where participants
evaluated their agreement with each statement after reviewing a summary of the
discussion and the corresponding references. A final round of edits was completed, and
the third and final round of anonymous voting was conducted. A recommendation was
considered accepted if more than 75% of the participants agreed with it after the
predefined three rounds of voting. Consensus was reached on all 28 recommendations
(Supplementary Materials — Voting Summary). The strength of recommendations was
defined as follows: a strong recommendation is based on the highest quality of evidence;
a moderate recommendation is supported by evidence that is less robust, indirect, or
limited in scope; a weak recommendation is based on lower quality evidence; expert
opinion reflects recommendations where there is endorsement by REAL Alliance, but for
which there is limited evidence. As a final step, the sub-committee compared the current
European Society for Medical Oncology (ESMO) and American Society of Clinical
Oncology (ASCO) guidelines to REAL consensus recommendations.

2.2. Guiding Principles

At the outset of the development of these recommendations, REAL Alliance agreed
that due to the biology of breast cancer, it is essential to use the most efficacious therapies
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for both early and advanced disease without consideration of access or reimbursement
constraints, which change over time.

REAL Alliance recognizes the importance of health economic considerations,
financial toxicity, and equitable access to care; however, the purpose of this guidance is to
provide evidence-informed recommendations for best clinical practice, with the
expectation that such consensus may help inform policy, funding, and implementation
decisions across diverse Canadian healthcare settings.

Shared decision-making is implicit across all statements. While emphasized in
specific recommendations where treatment choices are particularly nuanced, patient
values and preferences should be incorporated into every stage of management.

Consideration of ovarian function suppression (OFS) is implied for all
premenopausal women. For men with HR+ breast cancer, tamoxifen is the preferred ET,
though an aromatase inhibitor (AI) + luteinizing hormone-releasing hormone (LHRH)
agonist is an option. Men should otherwise be managed according to the same principles
as pre/perimenopausal women, though caution is warranted when interpreting genomic
assays such as Oncotype DX, which have not been extensively validated in male breast
cancer.

ER-low tumours (1-10% ER expression) are biologically heterogeneous and may
mirror triple-negative breast cancer (TNBC) with respect to clinical behaviour.
Nonetheless, available data suggest that a subset of patients—particularly those with ER
levels of 6-10% —may still derive benefit from ET. Until prospective evidence is available,
ET should remain part of the discussion for these patients, with treatment decisions
individualized according to tumour biology and patient preference.

The term “patient” is used throughout the consensus recommendations to refer to
ciswomen and cismen with HR+/HER2- EBC. Recommendations for transgender patients
must consider their exogenous endocrine maintenance therapy and ideally would be
managed with multidisciplinary care, including an endocrinologist.

Though the statements are crafted to be as clear as possible, the reader is encouraged
to read the accompanying narrative for the supporting evidence as well as any nuance
associated with a given statement.

Finally, it is noteworthy that enrollment in clinical trials is always encouraged for
patients who meet the clinical trial eligibility criteria.

3. Systemic Therapy in HR+/HER2- Early Breast Cancer
3.1. Neoadjuvant Treatment

Management of HR+/HER2- EBC requires a personalized approach that considers a
patient’s clinical stage, tumour biology, and menopausal status. While ET forms the
cornerstone of treatment, the role of chemotherapy, particularly in the neoadjuvant
setting, varies significantly across patient subgroups. REAL Alliance recommendations,
summarized in Table 1 and compared with ESMO and ASCO guidelines, describe the
clinical scenarios in which neoadjuvant chemotherapy (NAC) or neoadjuvant ET (NET)
may be appropriate, and when genomic testing may be used to guide these treatment
decisions.

Clinical Context

In routine practice, especially for postmenopausal patients with operable disease, NAC
plays a restricted role, as chemotherapy benefit is largely limited to those with high
genomic risk or more advanced tumours. Nevertheless, NAC, and in select cases, NET,
may have a strategic value where tumour or axillary downstaging could enable less
extensive surgery. These decisions are often nuanced and frequently benefit from
discussion at multidisciplinary tumour boards (MDT).
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Table 1. Summary of REAL Alliance recommendations for the neoadjuvant treatment for HR+/HER2- EBC and
comparison with those from ESMO and ASCO.

Recommendations for Neoadjuvant Treatment REAL ESMO ASCO

For patients with HR+/HER2- EBC where
chemotherapy is clearly indicated and surgical
information will not alter that decision, NAC with
shared decision-making should be considered.

Moderate recommendation ee

@

o

For patients with HR+/HER2- EBC in whom the benefit
of chemotherapy is uncertain, and where NAC is being
considered through shared decision-making, genomic
recurrence risk testing on core biopsy should be
considered to help guide treatment decisions.

Moderate recommendation ee

©

Genomic risk
testing for the
neoadjuvant
setting is not

covered
(a) For premenopausal patients with T1-2, biopsy-
proven N+, HR+/HER2- EBC, NAC could be considered, Weak recommendation e @
especially in patients with high-risk features. Decision based

(b) For premenopausal patients with non-metastatic,
inoperable T3—4 disease, neoadjuvant systemic therapy
is the standard of care and can potentially render
patients with inoperable disease operable.

Strong recommendation eee

primarily on
luminal A or B
status

(a) For postmenopausal patients with T1-2, biopsy-
proven N1, HR+/HER2- EBC, upfront surgery is the
standard of care.

If neoadjuvant therapy is being considered, genomic
recurrence risk testing should be used to aid decision-
making.

(b) For postmenopausal patients with non-metastatic
inoperable T3-4 disease, neoadjuvant systemic therapy
is the standard of care and can potentially render
patients with inoperable disease operable.

Strong recommendation eee

Moderate recommendation ee

Strong recommendation eee

©

Decision based
primarily on
luminal A or B
status

For patients with ¢cN2-3, HR+/HER2- EBC, NAC is the
standard of care, given its potential to downstage nodal
disease and improve surgical options.

Strong recommendation eee

@

(a) For patients with ¢cN+, HR+/HER2- EBC where
chemotherapy is indicated, an anthracycline-taxane-
based regimen is recommended in the neoadjuvant
setting OR a taxane-based regimen +/- anthracycline is
recommended in the adjuvant setting based on clinical
risk, comorbidities, and shared decision-making.

(b) For patients with cN+, HR+/HER2- EBC with cardiac
or other contraindications to anthracyclines, concerns
about long-term toxicity, and/or who decline
anthracycline use after shared decision-making, a non-
anthracycline-based regimen (e.g., docetaxel +
cyclophosphamide) is the standard of care.

Strong recommendation eee

Strong recommendation eee

For patients with inoperable, locally advanced, or
inflammatory HR+/HER2- EBC who are appropriate
candidates for chemotherapy, NAC with an
anthracycline-taxane-based regimen is the standard of
care.

Strong recommendation eee

For patients with inoperable breast cancer (potentially
operable with downstaging) where chemotherapy is

Strong recommendation eee

NC
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inappropriate or contraindicated, NET is the standard of

care with the goal of proceeding with surgery-

Routine use of neoadjuvant CDK4/6i + ET with curative

9 . . Strong recommendation eee NC NC
intent is not recommended.
For patients with HR+/HER2- EBC, neoadjuvant
immune checkpoint inhibition + chemotherapy is not

10 p 2 Strong recommendation eee NC NC

currently recommended. This approach remains under

active investigation for high-risk, high-grade disease.

e, Weak recommendation; ee, Moderate recommendation; eee, Strong recommendation; 9,

Alignment; 6, Some variation; NC, Not covered.

Recommendation 1: For patients with HR+/HER2—- EBC where chemotherapy is clearly
indicated and surgical information will not alter that decision, NAC with shared decision-making
should be considered [Moderate recommendation].

Patients with HR+/HER2- EBC for whom chemotherapy is clearly indicated are
expected to derive a disease-free survival (DFS) and overall survival (OS) benefit [7-11].
This benefit is observed regardless of whether chemotherapy is administered in the
neoadjuvant or adjuvant setting [12].

The rationale for offering chemotherapy in the neoadjuvant rather than adjuvant
setting in HR+/HER2- disease is not to enhance long-term outcomes, but rather to achieve
de-escalation of local therapies (i.e., surgery or radiotherapy). NAC can downstage
tumours to increase the likelihood of breast-conserving surgery (BCS) and to enable
sentinel lymph node biopsy (SLNB) or targeted axillary dissection (TAD) in place of
axillary lymph node dissection (ALND) [13]. This approach is supported by landmark
trials such as NSABP B-18 and B-27 [12,14,15], the European Cooperative Trial [16], and
EORTC 10902 [17]. Across these studies, NAC consistently reduced tumour burden and
improved rates of BCS without compromising survival. In these trials, up to 50% of
patients achieved BCS after NAC.

Thus, unlike HER2-positive (HER2+) or triple-negative breast cancer (TNBC), where
NAC is given to improve pathologic complete response (pCR) rates and improve
prognosis, in HR+/HER2- EBC, the goal is to improve operability through axillary
downstaging and possibly allow for less extensive surgical intervention [18].

As recommended by ASCO, ESMO, and the St. Gallen Consensus, NAC should be
considered in selected patients for whom chemotherapy is clearly indicated based on
clinical or biological risk [13,19,20]. In this context, clinical staging refers to assessment
prior to definitive surgery based on physical examination, imaging, and core biopsy, and
is distinct from pathologic staging determined after surgical resection, which informs
postoperative management. These include patients with high-risk disease, such as those
with ¢T3-T4 tumours (see Recommendations 3b and 4b), cN2-3 nodal involvement (see
Recommendation 5), high-grade histology, or high genomic risk scores. REAL Alliance
endorses these recommendations.

Importantly, while pathologic staging after surgery informs many aspects of
adjuvant management (e.g., radiotherapy), nodal downstaging achieved with NAC
should not be used to de-escalate eligibility for adjuvant systemic therapy escalation with
CDK4/6is. Recommendations for adjuvant CDK4/6i use (see Recommendations 18, 20, and
21) should be based on the full extent of disease at presentation, including initial clinical
stage and baseline tumour biology, rather than post-neoadjuvant pathologic findings.

As discussed in Recommendation 5, the likelihood of nodal and tumour response is
higher in patients with Iuminal B-like tumours. Conversely, for patients with luminal A-
like biology —characterized by high ER/PR expression, low grade, and low proliferation —
NAC responsiveness is limited.

https://doi.org/10.3390/curroncol33020112
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Finally, in patients for whom chemotherapy is clearly indicated, they may prefer
chemotherapy in the neoadjuvant setting rather than the adjuvant setting to allow time
for surgical decision-making, including consideration of BCS, mastectomy, and
reconstruction options.

Recommendation 2: For patients with HR+/HER2— EBC in whom the benefit of chemotherapy
is uncertain, and where NAC is being considered through shared decision-making, genomic
recurrence risk testing on core biopsy should be considered to help guide treatment decisions
[Moderate recommendation].

Many patients with HR+/HER2- EBC fall into an intermediate-risk category —such
as those with T1-2 tumours and cN1 disease—where the benefit of chemotherapy is
uncertain. In these cases, gene expression assays such as Oncotype DX or MammaPrint
may be considered to aid in treatment decision-making when NAC is being discussed.

These multigene assays were developed and validated using surgical specimens in
the adjuvant setting to estimate recurrence risk and predict benefit from chemotherapy.
Trials such as NSABP B-20 [21], TAILORx [22], RxPONDER [23], and MINDACT [24,25]
established their prognostic and predictive utility in HR+/HER2- EBC (see
Recommendation 4 for further discussion). However, their role in the neoadjuvant setting
remains an area of evolving practice.

While prospective outcome data are limited, small studies and real-world evidence
support the technical feasibility of performing genomic testing on core biopsy specimens,
with high concordance between biopsy and surgical samples. A 2024 Canadian study
demonstrated that Oncotype DX testing was technically feasible on core biopsy specimens
in 95% of patients, with recurrence scores (RS) influencing treatment recommendations in
nearly one-third of cases [26]. These findings are consistent with earlier studies reporting
a high concordance for risk categorization using Oncotype DX on paired core and surgical
specimens [27,28].

Nevertheless, it is important to note that these assays were not developed to guide
treatment selection in the neoadjuvant setting. While high genomic risk may correlate
with increased chemotherapy benefit in some patients, there is limited evidence
supporting the use of these tools to predict pathologic response when treatment is given
preoperatively. The ongoing NeoTAILOR trial (NCT05837455) is specifically evaluating
whether Oncotype DX-guided chemotherapy in the neoadjuvant setting can impact
residual disease and surgical outcomes in HR+/HER2- EBC [29].

The 2024 ESMO and 2022 ASCO guidelines acknowledge the use of gene expression
profiling in patients with uncertain chemotherapy benefit, including in node-negative and
select node-positive disease [19,30]. However, both guidelines stop short of endorsing
testing on biopsy as a standard approach. The use of preoperative testing remains variable
across institutions, and decisions should be individualized based on clinical risk, biopsy
feasibility, and the potential for test results to alter management.

Recommendation 3:

(a) For premenopausal patients with T1-2, biopsy-proven N+, HR+/HER2— EBC, NAC could be
considered, especially in patients with high-risk features [Weak recommendation].

(b) For premenopausal patients with non-metastatic, inoperable T3-T4 disease, neoadjuvant
systemic therapy is the standard of care and can potentially render patients with inoperable
disease operable [Strong recommendation].

For premenopausal patients with T1-2, biopsy-confirmed N+, HR+/HER2- EBC,
chemotherapy provides survival benefit regardless of timing, with long-term outcomes

https://doi.org/10.3390/curroncol33020112
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comparable between neoadjuvant and adjuvant administration. The advantage of
neoadjuvant treatment is to facilitate surgical de-escalation, including potential
downstaging of axillary disease [13]. However, that comes at the cost of potentially
overtreating a patient with neoadjuvant anthracycline as compared to an adjuvant taxane-
based regimen (see Recommendation 16). For those with larger tumours (T3-T4), NAC is
the standard of care for the same reasons.

REAL Alliance considers NAC a reasonable strategy for patients with smaller
tumours and low nodal burden but with high-risk features, such as luminal B-like
tumours, due to their greater chemosensitivity. As noted in Recommendation 1, patients
with clinical N+ disease may be eligible for SLNB or TAD instead of ALND if nodal
response occurs with NAC.

In contrast, response rates to chemotherapy are generally low in luminal A-like
tumours. Pathologic response is uncommon in these cases [18,31]. Residual cancer burden
(RCB; score 0-3) can provide important prognostic information even in the absence of
PCR. A large, international, pooled analysis of a cohort of 5,161 patients with primary
stage I-III breast cancer treated with NAC followed by surgery showed that higher RCB
scores were significantly associated with worse event-free survival (EFS). However, the
median follow-up of 56 months was relatively short, limiting confidence in longer-term
results [32].

The role of genomic risk scores in guiding chemotherapy decisions for
premenopausal women is limited. While these assays provide prognostic information on
recurrence risk, they are less effective at predicting chemotherapy benefit, as
demonstrated in the RxPONDER and MINDACT trials [23,24]. In both studies, younger
women derived benefit from chemotherapy even when their genomic risk was low. For
example, RxPONDER showed a 4.9% improvement in 5-year invasive DFS among
premenopausal women with 1-3 positive nodes and RS < 25 [23]. Similarly, MINDACT
reported a 5.0% improvement in 8-year distant DFS for younger patients with high clinical
but low genomic risk [25]. Overall, these findings indicate that treatment decisions should
primarily focus on clinical and biological factors rather than genomic scores alone.
However, most premenopausal patients in the RxPONDER study did not receive OFS,
making it unclear if the benefit of chemotherapy was due to direct cytotoxic effects or
treatment-induced menopause. The phase III OFSET (NRG-BR009) study evaluating OFS
+ ET compared to adjuvant chemotherapy + OFS + ET may help determine whether
chemotherapy-induced amenorrhea or OFS affects recurrence risk in premenopausal
patients with HR+, pNO-1 disease, and an Oncotype DX score < 25 [33].

Growing evidence suggests that the observed benefit of chemotherapy in
premenopausal women may be due to chemotherapy-induced amenorrhea. A 2022 meta-
analysis concluded that amenorrhea after chemotherapy is associated with improved DFS
and OS in premenopausal women, particularly those under 40 years of age [34]. This
endocrine mechanism was not considered in the design of genomic trials, complicating
the interpretation of chemotherapy benefits in younger women.

Given the importance of nodal status in guiding decisions, accurate nodal staging is
critical. Suspicious nodes should undergo ultrasound-guided fine-needle aspiration, with
clip placement in biopsy-confirmed nodes to enable TAD if nodal response is achieved.

Recommendation 4:

(a) For postmenopausal patients with T1-2, biopsy-proven N1, HR+/HER2— EBC, upfront
surgery is the standard of care [Strong recommendation]. If neoadjuvant therapy is being
considered, genomic recurrence risk testing should be used to aid decision-making [Moderate
recommendation].

https://doi.org/10.3390/curroncol33020112
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(b) For postmenopausal patients with non-metastatic, inoperable T3—4 disease, neoadjuvant
systemic therapy is the standard of care and can potentially render patients with inoperable
disease operable [ Strong recommendation].

For postmenopausal patients with T1-2, biopsy-confirmed N1, HR+/HER2- EBC,
upfront surgery is the preferred approach. This reflects the modest responsiveness of HR+
tumours to chemotherapy and the lack of pCR as a validated surrogate for long-term
outcomes in this subtype [13,18].

NAC may still be considered for patients with larger tumours (T3—4) or more
aggressive biology (e.g., luminal B-like features), where surgical de-escalation may
increase the likelihood of BCS and allow for SLNB or TAD in lieu of full ALND (see
Recommendation 1).

In contrast to premenopausal patients, genomic risk scores play a more definitive role
in guiding chemotherapy decisions in postmenopausal women. In RxPONDER and
MINDACT, postmenopausal women with low to intermediate genomic risk (e.g., RS < 25)
derived no meaningful benefit from the addition of chemotherapy to ET [23,24]. In
RxPONDER, postmenopausal women with 1-3 positive nodes and RS < 25 experienced
no improvement in invasive DFS with chemotherapy [23]. Similarly, the 8-year
MINDACT analysis showed no distant DFS benefit with chemotherapy among women
aged >50 years [25].

Conversely, chemotherapy may provide substantial benefit in postmenopausal
women with high genomic risk. In a retrospective analysis of the NSABP B-20 trial, adding
chemotherapy to tamoxifen in women with RS > 25 improved 10-year distant DFS by
25.5% (88% vs. 62%; HR 0.27; 95% CI, 0.12-0.62), with a similar trend in women over age
50 (HR 0.44; 95% CI, 0.14-1.37) [35]. Together, these data reinforce the value of genomic
profiling in guiding chemotherapy decision-making. The WSG ADAPT-HR+ study
demonstrated that adaptive response decision-making using both dynamic biomarkers
for early ET responsiveness (Ki-67 < 10%) and static genomic profiling (RS) can inform
therapeutic decisions to optimize therapy and help identify patients who can be safely
treated by ET alone [36].

As discussed in Recommendation 2, genomic assays such as Oncotype DX were
validated in the adjuvant setting, but studies have shown high concordance between core
biopsies and resection specimens, supporting their use preoperatively when systemic
treatment decisions are being made before surgery.

Thus, in postmenopausal women with luminal B-like tumours or ambiguous clinical
risk, genomic testing on core biopsy can inform whether chemotherapy—and by
extension, NAC—is warranted. However, in clinical practice, NAC is infrequently used
in postmenopausal women with operable HR+/HER2- N1 disease, as chemotherapy
benefit in this population is largely driven by high genomic risk. When NAC is considered
in postmenopausal women, it is typically used for those with high genomic risk or those
with locally advanced (T3-4) or borderline operable disease, or where NAC may allow
for axillary surgical de-escalation. For patients in whom chemotherapy is less suitable,
due to comorbidities, low-grade tumours, or classic lobular histology, NET may be
considered (see Recommendations 10 and 11). Conversely, those with low genomic risk
and limited nodal involvement may proceed directly to surgery.

Finally, ongoing studies such as Alliance A011202/MAC19 (NCT01901094) are
exploring whether nodal surgery can be further de-escalated with NAC [37]. Until more
definitive data are available, patients with residual nodal disease after NAC generally
require ALND and/or regional nodal irradiation (RNI) [13].

https://doi.org/10.3390/curroncol33020112
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Recommendation 5: For patients with cN2-3, HR+/HER2- EBC, NAC is the standard of care,
given its potential to downstage nodal disease and improve surgical options [Strong
recommendation].

NAC is recommended for patients with HR+/HER2- EBC and clinically advanced
nodal disease (cN2-3). This approach aligns with international guidelines that endorse
NAC as the preferred strategy for this high-risk population, aiming to facilitate breast
conservation and axillary downstaging (see Recommendation 1 for supporting evidence)
[19,20]. As discussed in Recommendations 3 and 4, nodal response to NAC is more likely
in tumours with luminal B-like features, while response is limited in luminal A-like or
low—intermediate-grade lobular cancers.

Although pCR is uncommon in HR+/HER2- disease, evaluation of residual disease
post NAC may inform prognosis and help identify patients who could benefit from
additional adjuvant treatment.

Although NAC is standard in this setting, it may not be appropriate for all patients.
In those with significant comorbidities, indolent tumour biology, or preferences against
chemotherapy, endocrine-based approaches may be considered. These decisions require
careful multidisciplinary input and shared decision-making.

Recommendation 6:

(a) For patients with cN+, HR+/HER2- EBC, where chemotherapy is indicated, an
anthracycline—taxane-based regimen is recommended in the neoadjuvant setting OR a
taxane-based regimen +/— anthracycline is recommended in the adjuvant setting based on
clinical risk, comorbidities, and shared decision-making [Strong recommendation].

(b) For patients with ¢cN+, HR+/HER2- EBC with cardiac or other contraindications to
anthracyclines, concerns about long-term toxicity, and/or who decline anthracycline use after
shared  decision-making, a mnon-anthracycline-based regimen (e.g., docetaxel +
cyclophosphamide) is the standard of care [Strong recommendation].

As stated in Recommendation 1, when chemotherapy is clearly indicated in
HR+/HER2- EBC, it may be delivered in either the neoadjuvant or adjuvant setting. Given
the nuances in clinically node-positive disease, these decisions often benefit from MDT
discussion. For patients at higher risk of recurrence—particularly those with node-
positive disease—the preferred regimen in the neoadjuvant setting is an anthracycline-
taxane-based combination (AC-T). The NSABP B-18 study demonstrated that
neoadjuvant AC provides long-term survival outcomes equivalent to the same regimen
given in the adjuvant setting [12,14]. NSABP B-27 further supported this neoadjuvant
approach and showed that adding a taxane after AC significantly improved pCR rates
and nodal downstaging compared to AC alone [15]. In the adjuvant setting, non-
anthracycline regimens, such as TC x 4, are an acceptable alternative, particularly for
patients with contraindications to anthracyclines. However, there is no robust evidence
supporting the use of non-anthracycline regimens in the neoadjuvant setting. See
Recommendation 16 for a full discussion of the evidence supporting anthracycline-taxane
regimens and the role of TC in patients for whom anthracyclines are not an option.

Recommendation 7: For patients with inoperable, locally advanced, or inflammatory
HR+/HER2- EBC who are appropriate candidates for chemotherapy, NAC with an anthracycline—
taxane-based regimen is the standard of care [Strong recommendation].

REAL Alliance endorses the ASCO guideline recommendation that NAC is the
treatment of choice for patients with inoperable, locally advanced, or inflammatory breast
cancer for whom a curative approach is appropriate [13]. In HR+/HER2- disease, where
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PCR is less common, the objective is to downstage the tumour, allowing for surgical
resection with curative intent.

Although no modern randomized trials have focused exclusively on this subgroup,
evidence from key studies such as NSABP B-18 and B-27 has demonstrated that NAC can
convert inoperable disease to operable without compromising long-term outcomes
[12,15]. Anthracycline-taxane-based regimens remain the preferred standard (see
Recommendations 6 and 16).

Recommendation 8: For patients with inoperable breast cancer (potentially operable with
downstaging) where chemotherapy is inappropriate or contraindicated, NET is a standard of care
with the goal of proceeding with surgery [Strong recommendation].

Recommendation 9: Routine use of neoadjuvant CDK4/6i + ET with curative intent is not
recommended [Strong recommendation].

NET is an established option in HR+/HER2- EBC when chemotherapy is unsuitable
due to age, comorbidities, or patient preference. Its primary goal is tumour downstaging
over 4-6 months to facilitate surgery. Als are preferred, supported by trials such as P024,
IMPACT, and ACOSOG Z1031, which demonstrated higher response and BCS rates
compared with tamoxifen [38—40]. While NET achieves clinical responses comparable to
chemotherapy, pCR rates remain low [41].

Adding a CDK4/6i to NET has improved biomarker endpoints in phase II studies
(e.g., PALLET, NeoPalAna, neoMONARCH, FELINE, CORALLEEN), but no gains in
radiologic, pathologic, or surgical outcomes have been shown [42-46]. A recent meta-
analysis confirmed these findings [47]. Thus, CDK4/6i should not be used in the
neoadjuvant curative setting outside clinical trials. In patients with inoperable disease
who are not candidates for chemotherapy, ET with a CDK4/6i may be considered for non-
curative intent disease control, drawing on evidence from the metastatic setting (e.g.,
MONALEESA-2, MONARCH-3) [48,49]. For additional guidance, readers are referred to
the REAL Alliance recommendations for the treatment of metastatic breast cancer
published in this issue.

In summary, NET is effective in carefully selected patients where chemotherapy is
inappropriate, whereas neoadjuvant CDK4/6i should remain investigational or palliative.

Recommendation 10: For patients with HR+/HER2— EBC, neoadjuvant immune checkpoint
inhibition + chemotherapy is not currently recommended. This approach remains under active
investigation for high-risk, high-grade disease [Strong recommendation].

The potential role of immune checkpoint inhibitors in HR+/HER2- EBC remains an
area of ongoing investigation. Several randomized trials have demonstrated modest
improvements in pCR with the addition of anti-programmed cell death protein 1 (PD-1)
therapy to NAC, particularly in patients with high-risk disease. However, long-term
outcome data are not yet mature, and pCR has not been validated as a surrogate for
survival in this subtype.

The phase 2 I-SPY2 trial first established proof-of-concept for checkpoint inhibition
in this setting [50]. In patients with high-risk HR+/HER2- tumours (as defined by
MammaPrint), the addition of pembrolizumab to NAC more than doubled the estimated
PCR rate compared to chemotherapy alone (30% vs. 13%). These findings provided the
basis for subsequent phase 3 trials.

In the phase 3 KEYNOTE-756 trial, pembrolizumab plus NAC followed by adjuvant
pembrolizumab and ET significantly improved pCR rates compared to placebo (24.3% vs.
15.6%) among patients with high-risk HR+/HER2- EBC [51]. pCR benefit was most
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HR+/HER2- Early Breast Cancer

Staging
Initial assessment: menopausal status; clinical stage & nodal
status; tumour biology (luminal A vs luminal B, ER-low)
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by adjuvant ChT
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Upfront surgery is SOC;
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decision-making, consider
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pronounced in patients with higher programmed death-ligand 1 (PD-L1) expression (e.g.,
CPS 210 or 220) and those with ER positivity < 10%.

Similarly, the CheckMate 7FL trial (nivolumab plus NAC) met its primary endpoint
[52]. A statistically significant increase in pCR was observed in the experimental arm
(24.5% vs. 13.8%), with greater absolute benefit among patients with PD-L1-positive
tumours (44.3% vs. 20.2%). Subgroup analyses also suggested enhanced benefit in patients
with low ER and progesterone receptor expression and those with elevated stromal
tumour-infiltrating lymphocytes (sTILs), though median follow-up is not yet sufficient for
EFS outcomes.

While these trials establish pCR benefit in select biologically high-risk patients, the
absolute improvements are modest. Use of neoadjuvant immune checkpoint inhibitors in
HR+/HER2- EBC cannot be recommended until EFS outcomes are available.

All REAL Alliance recommendations for NAC are outlined in an algorithm (see
Figure 1).
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Figure 1. REAL Alliance recommendations for the management of HR+/HER2- EBC. Al = aromatase

often treated as TNBC, with NAC
preferred if higher risk

inhibitor; Ca = calcium; CDK4/6i = cyclin-dependent kinase 4/6 inhibitor; ChT = chemotherapy; cT =
clinical tumour size; cN = clinical nodal status; ER = estrogen receptor; ET = endocrine therapy; HR+
=hormone receptor-positive; HER2- = human epidermal growth factor receptor 2-negative; NAC =
neoadjuvant chemotherapy; NET = neoadjuvant endocrine therapy; OFS = ovarian function
suppression; RT = radiotherapy; SOC, standard of care; TNBC = triple-negative breast cancer; Vit D

= vitamin D; yr = year.

3.2. Surgery

Surgical management of HR+/HER2- EBC has shifted toward less invasive
approaches, guided by advances in systemic therapy and improved understanding of
locoregional control. Decisions regarding the extent of axillary surgery, the use of clip
placement, and the timing of definitive surgery must balance oncologic safety with long-
term morbidity. The following REAL Alliance recommendations—summarized in Table
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2 and compared with ESMO and ASCO guidelines—address contemporary approaches
to axillary management, localization techniques, and surgical considerations in both
younger and older patient populations.

Table 2. Summary of REAL Alliance recommendations for surgery of HR+/HER2- EBC and
comparison with those from ESMO and ASCO.

Recommendations for Surgery

REAL ESMO ASCO

11

(a) For patients with HR+/HER2- EBC and 1-2
positive sentinel nodes, performing further node
dissection (e.g., ALND) to determine adjuvant
systemic therapy is not recommended.

(b) For patients with HR+/HER2- EBC and 23
positive sentinel nodes, MDT discussion (where
available) regarding locoregional management is
recommended.

Strong recommendation eee

Strong recommendation eee

@

o

12

For patients with HR+/HER2- EBC where NAC is
planned, placement of a clip to mark biopsied
lesions in both breast and lymph nodes is the
standard of care to aid surgical planning.

Strong recommendation eee

13

For patients with clinical Stage I-II HR+/HER2-
EBC with low-risk features, upfront surgery is the
standard of care, with adjuvant systemic therapy

Strong recommendation eee

guided by final pathology.

For patients aged >70 years with operable
14 HR+/HER2- EBC who are fit for surgery, definitive ~Strong recommendation eee Q Q
surgery is the standard of care.

eee, Strong recommendation; @, Alignment.

Recommendation 11:

(a)  For patients with HR+/HER2- EBC and 1-2 positive sentinel nodes, performing further node
dissection (e.g., ALND) to determine adjuvant systemic therapy is not recommended [Strong
recommendation].

(b) For patients with HR+/HER2— EBC and 23 positive sentinel nodes, MDT discussion (where
available) regarding locoregional management is recommended [Strong recommendation].

Axillary management has evolved substantially, with multiple trials showing that
omission of ALND is safe in patients with limited sentinel node involvement. In ACOSOG
70011, no survival or locoregional benefit was observed with completion ALND in
patients undergoing BCS with 1-2 positive sentinel nodes [53]. The SENOMAC trial
confirmed these findings in patients with sentinel node macrometastases [54], while
AMAROS demonstrated equivalent control with axillary radiotherapy and lower
morbidity compared with ALND [55].

While REAL Alliance does not recommend ALND in patients with 1-2 positive
sentinel nodes, select cases may still warrant surgical evaluation, including those with
breast cancer gene (BRCA) mutations eligible for adjuvant olaparib [56] or premenopausal
women with extensive nodal disease, extranodal extension, or features qualifying them
for adjuvant CDK4/6i [57]. Current approval criteria for abemaciclib include >4 positive
nodes or 1-3 nodes with additional high-risk features [57]. Conversely, ALND would not
be required for the use of adjuvant ribociclib for patients meeting NATALEE criteria [58].
Emerging approaches, such as TAD or those under investigation in the TAXIS trial, may
further reduce morbidity while maintaining staging accuracy [59].

https://doi.org/10.3390/curroncol33020112



Curr. Oncol. 2026, 33, 112

14 of 41

For patients with >3 positive sentinel nodes, the probability of additional nodal
disease is high. In ACOSOG Z0011, 27% of patients with 1-2 positive sentinel nodes had
additional non-sentinel involvement, suggesting even higher risk with >3 nodes [53]. The
most recent ASCO Guidelines continue to recommend ALND for >3 nodes with the
proviso that decision-making should be made on an individual case basis, incorporating
a patient-centred approach respecting their values and preferences [60].

Recommendation 12: For patients with HR+/HER2— EBC where NAC is planned, placement of
a clip to mark biopsied lesions in both breast and lymph nodes is the standard of care to aid surgical
planning [Strong recommendation].

As reported by REAL Alliance in 2024 in the National Consensus Recommendations for
Clinical Staging, marking any biopsy-confirmed site of disease —whether in the breast or
axilla—with a clip is recommended before starting neoadjuvant therapy [61]. This
recommendation, along with other guidelines from Canadian experts [62], emphasizes the
importance of clip placement not only for surgical localization and pathologic assessment
but also for tailored approaches such as TAD and adjuvant radiotherapy decisions.

The response to NAC has direct implications for subsequent locoregional therapy.
For patients with residual nodal disease, RNI or ALND may still be warranted, and
accurate clip placement ensures treatment fields can be appropriately targeted. The
A011202/MAC19 trial reported pathologic upstaging from N1 to N > 2 in approximately
25% of patients [63]. In this setting, MDT discussion is essential to determine whether
ALND or RNIis most appropriate, balancing oncologic benefit with long-term morbidity.
The current standard of care generally favours ALND in this setting, though evolving
practice patterns and individual patient characteristics may support alternative
approaches. Shared decision-making and consideration of patient preferences are
essential, given the changing landscape with additional radiologic and systemic adjuvant
treatments available.

In contrast, for patients with biopsy-confirmed, node-positive disease who
experience nodal pCR (ypNO0) after NAC, the NRG-NSABP B-51/RTOG 1304 trial found
no improvement in 5-year invasive breast cancer recurrence—free interval (IBCRFI) with
the addition of RNI (92.7% vs. 91.8% without RNI; HR 0.88; 95% CI, 0.60-1.28) [64]. The
pre-planned subgroup analysis according to stratification variables such as the type of
surgery, hormone receptor or HER? status, the presence or absence of a pCR in the breast,
and adjuvant chemotherapy was consistent with the effect among the trial population
overall. However, the most recent Postmastectomy Radiation Therapy: ASTRO-ASCO-
SSO Clinical Practice Guideline notes conditionally that post-mastectomy radiation
therapy may be omitted in the setting of pCR in both the breast and lymph nodes
(ypTONO) [65]. While most patients had HER2+ or TNBC, an exploratory analysis
suggested a potential benefit of RNI in the HR+/HER2- subgroup (HR 0.41; 95% CI, 0.17-
0.99), which requires confirmation with longer follow-up.

These principles align with earlier recommendations on the role of NAC in surgical
downstaging (Recommendations 3 and 4) and axillary de-escalation (Recommendation
11).

Recommendation 13: For patients with clinical Stage I-IIl HR+/HER2- EBC with low-risk
features, upfront surgery is the standard of care, with adjuvant systemic therapy guided by final
pathology [Strong Recommendation].

For patients with clinical Stage I-II HR+/HER2- EBC and low-risk features—such as
node-negative status, low/intermediate grade, luminal A-like biology, and low genomic
recurrence score—upfront surgery followed by adjuvant systemic therapy based on final
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pathology is the standard of care. NAC offers no survival advantage in this group and is
not routinely indicated (see Recommendations 3, 4, and 15), unless required to facilitate
breast conservation or downstage the axilla [13].

ET remains the primary adjuvant systemic treatment. Tamoxifen is preferred in
premenopausal women, with consideration for OFS as the recurrence risk increases. In
postmenopausal women, Als—or sequential tamoxifen followed by Als—are generally
preferred over tamoxifen, though tamoxifen may be used if Als are contraindicated or
poorly tolerated (see Recommendations 17-20 for supporting evidence).

Recommendation 14: For patients aged 270 years with operable HR+/HER2— EBC who are fit
for surgery, definitive surgery is the standard of care [Strong Recommendation].

In fit women aged =70 with operable HR+/HER2- EBC, immediate surgery offers
clear benefits over delaying or avoiding surgery and starting with ET. In a patient-level
meta-analysis of three randomized trials (n = 1082), surgery plus tamoxifen compared
with tamoxifen alone reduced 5-year locoregional recurrence from 45.8% to 12.1% (RR
0.24; 95% CI, 0.19-0.30) and was associated with lower risks of distant recurrence (RR 0.72;
95% CI, 0.57-0.90) and breast cancer mortality (RR 0.68; 95% CI, 0.54-0.86) in women aged
270 [66]. This study highlights the benefits of early surgical intervention, even in older
women.

Surgery may be deferred in those with limited life expectancy, significant
comorbidities, or high frailty scores, where primary ET is a reasonable option. The
decision should be individualized through shared decision-making.

Guidance from Choosing Wisely Canada emphasizes that in older women with low-
risk HR+/HER2- tumours, omission of SLNB and/or adjuvant radiotherapy may be
appropriate after BCS, provided ET is administered [67]. ASCO’s 2025 update on SLNB
use also supports this approach, stating that surgical axillary staging with SLNB is not
recommended if the patient is clinically node-negative, without the explicit use of axillary
ultrasound [60]. Education of both clinicians and patients remains key, as many older, fit
individuals are still inappropriately deferred from surgical consultation.

All REAL Alliance recommendations for the axillary management of HR+/HER2-
EBC are outlined in Figure 2.

Axillary Management in HR+/HER2-EBC [Recs 11-14]

- P If NAC planned:
1_.2 positive i 23. positive Place clip in breast & axillary nodes St'age Ullfow Age 270,
sentinel nodes sentinel nodes [Rec 12] risk features operable & fit
I

Post-NAC
Omit ALND MDT discussion

pNO

y| Residual disease
- may omit RNI

> ALND Definitive

Upfront surgery

[Rec 11a] [Rec 11b] [Rec 13] surgery [Rec 14]

(B-51) (pending MAC19)

* With 1-2 positive nodes, discussion at tumour board and joint decision-making with patients can be considered

Figure 2. REAL Alliance recommendations for the axillary management of HR+/HER2- EBC. ALND
= axillary lymph node dissection; MDT = multidisciplinary tumour board; NAC = neoadjuvant
chemotherapy; RNI = regional nodal irradiation; ypNO = pathologically node-negative after

neoadjuvant therapy.

3.3. Adjuvant Chemotherapy

The role of adjuvant chemotherapy in HR+/HER2- EBC depends on tumour size,
nodal status, genomic recurrence risk, and patient-specific factors. While ET remains the
backbone of systemic treatment, chemotherapy provides incremental benefit in selected
patients at higher risk of recurrence. The following REAL Alliance recommendations—

https://doi.org/10.3390/curroncol33020112



Curr. Oncol. 2026, 33, 112

16 of 41

summarized in Table 3 and compared with ESMO and ASCO guidelines—outline when
genomic testing should guide adjuvant decision-making and highlight preferred

chemotherapy regimens where treatment is indicated.

Table 3. Summary of REAL Alliance recommendations for adjuvant chemotherapy for HR+/HER2-

EBC and comparison with those from ESMO and ASCO.

Recommendations for Adjuvant Chemotherapy REAL ESMO

ASCO

15

(a) For patients with 2T1bN0 HR+/HER2- EBC who
are eligible for chemotherapy, and who have other
int diate- or high-risk features, i
intermedia fe or 1.g risk features g.enomlc Moderate recommendation e e
recurrence risk testing should be considered

alongside shared decision-making, to determine the Q

benefit of adjuvant chemotherapy.

(b) For patients with T1a, N0, HR+/HER2- EBC,

Strong recommendation eee
recurrence risk testing should not be done. 8

16

(a) For patients with ¢cN+, HR+/HER2- EBC where

chemotherapy is indicated and is being prescribed

in the adjuvant setting, a taxane-based regimen +/— Strong recommendation eee
anthracycline is recommended based on clinical risk,

comorbidities, and shared decision-making.

(b) For patients with cN+, HR+/HER2- EBC with Q 9
cardiac or other contraindications to anthracyclines,

concerns about long-term toxicity, and/or who

decline anthracycline use after shared decision- Strong recommendation eee

making, a non-anthracycline-based regimen (e.g.,

docetaxel + cyclophosphamide) is the standard of

care.

ee, Moderate recommendation; eee, Strong recommendation; o, Alignment.

Recommendation 15:

(a) For patients with >T1b, NO, HR+/HER2— EBC who are eligible for chemotherapy, and who
have other intermediate- or high-risk features, genomic recurrence risk testing should be
considered alongside shared decision-making, to determine the benefit of adjuvant
chemotherapy [Moderate recommendation].

(b) For patients with T1a, NO, HR+/HER2-EBC, there is insufficient data to support recurrence
risk testing [Strong recommendation].

REAL Alliance endorses ESMO, ASCO, and St. Gallen Consensus, all of which
support the use of multigene expression assays to help guide adjuvant chemotherapy
decisions in patients with HR+/HER2- EBC, particularly when clinical risk is intermediate
or uncertain [19,20,30,68].

Genomic recurrence-risk testing is most appropriate for patients with HR+/HER2-,
node-negative early breast cancers in whom the benefit of adjuvant chemotherapy is
clinically uncertain based on standard pathologic features alone. Tumours that present
with features suggesting a potentially higher baseline recurrence risk, yet not high enough
to mandate chemotherapy outright, represent the group most likely to derive decision-
making value from genomic testing. For patients with >T1b, node-negative HR+/HER2-
disease, who have other intermediate- or high-risk features (e.g., Grade 2-3 histology,
lymphovascular invasion [LVI], or elevated proliferative indices), genomic recurrence risk
testing (e.g., Oncotype DX, MammaPrint) can provide prognostic and predictive
information that complements traditional clinicopathologic features. Conversely,
tumours that are very small (Tla) or have clearly low-risk biology (e.g., grade 1, low
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mitotic activity, or no LVI) generally have excellent outcomes with ET alone and are
unlikely to benefit from genomic testing [22,24,35].

Emerging research suggests that further stratification may be possible. For instance,
the MammaPrint ULTRA-LOW signature may identify a subset of patients with excellent
long-term prognosis who could potentially reduce the duration of ET [69]. Additionally,
ongoing studies are evaluating whether genomic assays can guide omission of adjuvant
radiation in patients with very low recurrence scores and Tla tumours, although these
strategies remain investigational.

Given the lack of definitive evidence in this group, recurrence risk testing should be
undertaken only after shared decision-making, with a clear understanding of the limited
expected benefit.

Recommendation 16:

(a) For patients with cN+, HR+/HER2— EBC where chemotherapy is indicated and is being
prescribed in the adjuvant setting, a taxane-based regimen +/— anthracycline is recommended
based on clinical risk, comorbidities, and shared decision-making [Strong recommendation].

(b) For patients with ¢cN+, HR+/HER2- EBC with cardiac or other contraindications to
anthracyclines, concerns about long-term toxicity, and/or who decline anthracycline use after
shared decision-making, a non-anthracycline-based regimen (e.g., docetaxel +
cyclophosphamide) is the standard of care [Strong recommendation].

For patients with clinically node-positive HR+/HER2- EBC where chemotherapy is
indicated (see Recommendation 1 for criteria), anthracycline-taxane-based regimens
remain the standard of care. This approach is endorsed by both ASCO (2016, reaffirmed
in subsequent updates) and ESMO (2024), which highlight their superior efficacy in
reducing recurrence and breast cancer mortality, particularly in higher-risk patients
[19,70-72]. Given the nuances of regimen selection in node-positive disease, these
decisions often benefit from MDT discussion.

Evidence from randomized trials and meta-analyses supports this recommendation
[7-11]. The 2023 Early Breast Cancer Trialists” Collaborative Group (EBCTCG) patient-
level meta-analysis, which included over 100,000 women across 86 trials, showed that
adding an anthracycline to a taxane-based regimen reduced recurrence by 14% (RR 0.86;
95% CI, 0.79-0.93) and breast cancer mortality by 12% (RR 0.88; 95% CI, 0.78-0.99) over 10
years [11]. The most pronounced benefit was observed when anthracycline was added to
docetaxel plus cyclophosphamide (TC): 10-year recurrence risk was reduced from 21.0%
to 12.3% (absolute difference 8.7%; RR 0.58; 95% ClI, 0.47-0.73), and mortality decreased
by 4.2% (95% CI, 0.4-8.1).

In practice, several anthracycline-based regimens are used, including dose-dense AC
(doxorubicin—cyclophosphamide) followed by paclitaxel (ddAC-P), AC-docetaxel
(ddAC-D), and FEC (fluorouracil-epirubicin-cyclophosphamide)-docetaxel (FEC-D).
Dose-dense strategies have shown improved DFS and OS. A 2019 EBCTCG analysis
demonstrated that increasing dose intensity (e.g., dose-dense or sequential regimens)
produced further reductions in recurrence (RR 0.86) and mortality (RR 0.87) [10].

Nevertheless, anthracycline-free regimens are appropriate alternatives in select
patients. The PlanB and SUCCESS-C trials, along with earlier meta-analyses, showed
comparable survival outcomes between TC x 6 and anthracycline-taxane regimens,
especially in node-negative or lower-risk patients, with lower rates of certain toxicities,
including mucositis, thrombocytopenia, and neuropathy [73-75]. The 2024 Canadian
meta-analysis, which included 11,803 patients across seven randomized controlled trials
(RCTs), confirmed little to no difference in DFS or OS between TC and anthracycline-
taxane regimens [76]. However, subgroup analyses indicated that patients with >4
positive nodes derived a significant DFS benefit from anthracycline-taxane therapy over
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TC. Similarly, the pooled ABC trials found no OS difference but reported improved
invasive DFS with anthracycline-taxane, particularly in node-positive disease [77]. Some
real-world evidence suggests TC x 4 may offer similar efficacy to TC x 6, though
prospective validation is limited [78]. In clinical practice, the number of TC cycles may
vary by nodal burden and patient factors.

Genomic profiling may help identify patients most likely to benefit from
anthracycline-containing regimens. A 2024 analysis of TAILORx (NO patients) found that
patients with RS> 31 and tumours > 2 cm had better 5-year DFS with anthracycline-taxane
chemotherapy versus TC (95.7% vs. 87.7%; HR 0.31) [79]. Likewise, in the FLEX registry,
patients with Stage I-IIl MammaPrint High 2 Luminal B-like tumours had inferior 3-year
outcomes when treated with TC compared to anthracycline-based regimens [80]. While
these findings have not been prospectively evaluated, the data are noteworthy in
providing caution against chemotherapy de-escalation approaches in this particularly
high-risk group.

Together, these findings suggest that while TC is a reasonable and less toxic option
for lower-risk or node-negative patients, anthracycline-taxane regimens remain preferred
for those with higher nodal burden or higher genomic risk.

Anthracycline use must be weighed against the risk of serious toxicities, particularly
cardiotoxicity. Cardiac dysfunction from anthracyclines is dose-dependent and can be
irreversible, with the incidence of cardiac events estimated at ~5% at 400 mg/m?, rising
sharply to 48% at 700 mg/m? [81-83]. The risk increases with age and comorbidities, and
is magnified by the use of Als [84-87]. In a large, real-world cohort, anthracycline use was
associated with an 82% increased risk of cardiomyopathy and/or heart failure compared
to those who did not receive chemotherapy (HR 1.82; 95% CI, 1.47-2.25), while non-
anthracycline chemotherapy was associated with a nonsignificant 18% increase (HR 1.18;
95% CI, 0.90-1.56) [88]. Importantly, asymptomatic cardiac dysfunction is likely more
common and frequently underrecognized. Anthracycline cardiotoxicity is a progressive
process, beginning with subclinical myocardial injury and evolving through stages of
early left ventricular ejection fraction (LVEF) decline, increased ventricular wall thickness,
and myofibrillar disarray [89]. Following anthracycline-based chemotherapy, long-term
cardiac monitoring and proactive management of cardiovascular risk factors should be
considered. In patients where the risk-benefit balance of anthracycline therapy is
uncertain, referral to cardio-oncology can support individualized risk assessment and
optimize management.

Furthermore, cardiovascular disease has surpassed breast cancer as the leading cause
of death in survivors with pre-existing cardiac risk factors [90]. The CARDIAC-STAR
study found that 61% of patients with newly diagnosed metastatic HR+/HER2- breast
cancer had at least one cardiovascular comorbidity [91], suggesting that many early-stage
patients may also warrant careful risk stratification.

The risk of therapy-related myelodysplastic syndrome (MDS) and acute myeloid
leukemia (AML), though rare, adds to the cumulative risk profile and reinforces the need
for long-term surveillance [9].

Ultimately, regimen selection should be guided by recurrence risk, comorbidities,
and patient preferences and values. Anthracycline-taxane regimens remain the preferred
standard for most patients with node-positive, HR+/HER2- EBC when chemotherapy is
indicated. However, TC is an appropriate, evidence-based alternative in patients with
contraindications or lower risk tolerance. Shared decision-making remains central to
aligning treatment with patient-specific risks and goals.
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3.4. Adjuvant Endocrine Therapy +/— CDK4/6 Inhibitor

ET is the cornerstone of adjuvant treatment for HR+/HER2- EBC, reducing
recurrence and mortality across all stages. However, outcomes vary based on menopausal
status, tumour biology, and genomic risk, and treatment intensification with CDK4/6is or
bone-modifying agents may be warranted in higher-risk groups. The following REAL
Alliance recommendations—summarized in Table 4 and compared with ESMO and
ASCO guidelines—address patient selection, optimal ET backbones, integration of
CDK4/6is, and the use of adjuvant bisphosphonates to further reduce recurrence risk.

Table 4. Summary of REAL Alliance recommendations for adjuvant endocrine therapy +/— CDK4/6i
for HR+/HER2- EBC and comparison with those from ESMO and ASCO.

Recommendations for Adjuvant ET +/- CDK4/6i REAL ESMO ASCO

17

For premenopausal women with N0, HR+/HER-
EBC at low risk of recurrence, the standard of care ~ Strong recommendation eee Q Q
treatment is ET.

18

For premenopausal women with HR+/HER2- EBC

at high risk of recurrence *, the standard of care

treatment is adjuvant ET + CDK4/6i, as selected
Strong recommendation eee

through shared decision-making. & Q °

(* as per the criteria of the monarchE and/or

NATALEE trials)

19

For postmenopausal women with HR+/HER2-
EBC at low risk of recurrence, the standard of care  Strong recommendation eee Q Q
treatment is ET.

20

For postmenopausal women with HR+/HER2-
EBC at high risk of recurrence *, the standard of
care treatment is adjuvant ET + CDK4/6i as selected
St dation eee

through shared decision-making. rong recommendation Q Q
(* as per the criteria of the monarchE and/or

NATALEE trials)

21

For patients with T2N0, HR+/HER2- EBC and

high-risk features (i.e., Ki-67 > 20%, Grade 3

histology, and/or high genomic risk score), the Strong recommendation eee NC Q
standard of care treatment is adjuvant Al + 3 years

of ribociclib through shared decision-making.

22

For patients with HR+/HER2- EBC who have been
on ET + CDK4/6i for at least 6 months and ar

. € n . neare Moderate recommendation e e Q Q
stable, clinical and laboratory monitoring can be

done less frequently than monthly.

23

For patients with HR+/HER2- EBC receiving ET +

CDK4/6i, management by an expert breast cancer

healthcare professional practicing within an

established monitoring pathway providing patient ~ Strong recommendation eee Q Q
education, adherence support, drug/drug

interaction assessment, side-effect management,

and blood-work monitoring is the standard of care.

24

For patients with HR+/HER2- EBC and a germline
BRCA1/2 pathogenic variant at high risk of .
. Strong recommendation eee
recurrence *, the standard of care treatment is Q Q
olaparib for 1 year,
followed by consideration for a CDK4/6i. Expert opinion O
(* as per the criteria of the OlympiA trial)
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For patients with ER-low (1-10%) HR+/HER2-
EBC, adjuvant ET +/- CDK4/6i * could be discussed,

o

25 though the absolute benefit is lower compared to Moderate recommendation ee Q (Does.not
more strongly ER+ tumours. mentlor'l
* Use of CDK4/6i to be evaluated on case-by-case basis CDK4/6i)
For postmenopausal women, or premenopausal
women rendered postmenopausal, who are at

26 P P Strong recommendation eee Q Q

higher risk of recurrence, bisphosphonates are the
standard of care to reduce the risk of metastases.

O, Expert opinion; ee, Moderate recommendation; eee, Strong recommendation; o, Alignment;
NC, Not covered.

Recommendation 17: For premenopausal women with NO, HR+/HER— EBC at low risk of
recurrence, the standard of care treatment is ET [Strong recommendation].

For premenopausal women with node-negative HR+/HER2- EBC who are at low risk
of recurrence, five years of tamoxifen monotherapy remains the standard of care.

This recommendation is grounded in large randomized clinical trials and meta-
analyses, including the 2011 EBCTCG meta-analysis, which demonstrated that 5 years of
tamoxifen significantly reduced recurrences by ~50% during treatment and by ~30% over
the first 10 years, and lowered breast cancer mortality by about one-third over 15 years in
ER+ disease [92]. These benefits were consistent across subgroups, including by age, nodal
status, tumour size, and grade —supporting the use of tamoxifen in premenopausal, low-
risk patients.

Findings from the SOFT trial reinforce this approach. In the 12-year analysis, patients
who did not receive chemotherapy—representing a clinically low-risk group—had
excellent outcomes with tamoxifen alone [93]. This subgroup had favourable
clinicopathologic features: 91% had node-negative disease, 86% had tumours <2 c¢m, and
more than 90% had grade 1 or 2 histology. OS at 12 years exceeded 95%, with little
difference observed between tamoxifen and more intensive ET arms.

While OFS may improve outcomes in higher-risk patients, its role in low-risk settings
is limited. In patients with small, node-negative tumours—such as those not warranting
chemotherapy —guidelines do not recommend the routine addition of OFS due to the
modest benefit and greater risk of side effects, including vasomotor symptoms, sexual
dysfunction, and bone loss [93].

The potential value of extended ET should also be considered. The ATLAS and
aTTom trials demonstrated that continuing tamoxifen for 10 years further reduced
recurrence and breast cancer mortality [94,95]. These trials included both pre- and
postmenopausal women, and the relative benefit of extended therapy was consistent
across subgroups. Based on these findings, and as summarized in ASCO’s guidelines, 7-
8 years of total ET is generally appropriate for premenopausal patients with node-
negative or limited nodal disease [96,97].

Recommendation 18: For premenopausal women with HR+/HER2— EBC at high risk of
recurrence ¥, the standard of care treatment is ET + CDK4/61, as selected through shared decision-
making [Strong recommendation].

(* as per the criteria of the monarchE and/or NATALEE trials)

This recommendation is consistent with international guideline endorsements,
including those from ESMO and ASCO, for the use of adjuvant CDK4/6is in combination
with ET in patients with HR+/HER2- EBC at high risk of recurrence [19,98]. CDK4/6i
therapy represents a rational treatment intensification strategy in patients with high-risk
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clinicopathologic features, given the persistent risk of late recurrence in HR+ EBC and the
limitations of ET [99].

“High-risk” disease is defined by the eligibility criteria used in the pivotal monarchE
and NATALEE trials [58,100]. The monarchE trial enrolled patients with either >4 positive
axillary lymph nodes or 1-3 positive nodes and one or more of the following features:
tumour size > 5 cm, histologic grade 3, or Ki-67 > 20% [100]. The NATALEE trial included
a broader patient population with stage II-III disease, including select patients with node-
negative stage IIA disease and additional high-risk features (grade 3 histology, Ki-67 >
20%, or high genomic risk) [58].

Both trials were designed and powered for invasive DFS as the primary endpoint,
which is the most meaningful endpoint for patients in the adjuvant setting, according to
Canadian patient survey data [101]. MonarchE was also powered for OS as a key
secondary endpoint. NATALEE was not powered for OS, and thus, OS reports are
exploratory.

Both monarchE and NATALEE demonstrated statistically significant and clinically
meaningful improvements in invasive DFS. In monarchE, the 5-year interim analysis
demonstrated that adding abemaciclib to ET improved invasive DFS by 7.6% (83.6% vs.
76.0%; HR 0.68; nominal p < 0.001), with sustained separation of the curves over time [100].
At the time of the interim analysis, 208 deaths (7.4%) had occurred in the abemaciclib + ET
arm versus 234 deaths (8.3%) in the ET-alone arm (HR 0.903; 95% CI, 0.749-0.088; p =
0.284). In the updated 7-year analysis, invasive DFS improved by 6.5% (77.4% vs. 70.9%;
HR 0.734; p < 0.0001), and OS improved by 1.8% (86.8% vs. 85.0%; HR 0.842; p = 0.0273)
with abemaciclib + ET compared with ET alone [102]. In NATALEE, the protocol-specified
final invasive DFS analysis (with median invasive DFS follow-up of 33.3 months)
demonstrated a statistically significant improvement in invasive DFS with ribociclib
added to a non-steroidal aromatase inhibitor (NSAI) compared to NSAI alone (HR 0.749;
95% CI, 0.628-0.892; two-sided p =0.0012) [103]. In the 4-year landmark analysis, ribociclib
+ NSAI improved invasive DES by 4.9% (88.5% vs. 83.6%; HR 0.715) [104] and improved
5-year invasive DFS by 4.5% (85.5% vs. 81.0%; HR 0.716; nominal p < 0.0001) compared to
NSAI alone [105]. Though the OS data is still immature, there was a numerical trend in
OS favouring ribociclib + NSAI (94.1% vs. 92.5%; HR 0.8; nominal p value 0.026). Of note,
the high-risk, node-negative sub-group experienced a 5.7% absolute increase in 5-year
invasive DFS with ribociclib versus NSAI alone (HR 0.606; 95% CI, 0.372-0.986). Clinical
decision-making considers efficacy and safety data as well as patient preferences,
comorbidities, and contraindications.

When choosing between abemaciclib and ribociclib for patients who meet eligibility
for both trials, a few practical considerations may influence the decision [106,107]. These
include treatment duration (2 years with abemaciclib vs. 3 years with ribociclib), maturity
of follow-up data, and differences in toxicity profiles and monitoring requirements.
Ribociclib is associated with a risk of QTc prolongation and requires baseline and early
electrocardiogram (ECG) monitoring, as well as careful review of concomitant
medications that may prolong QTc. In settings where ECG availability is limited,
abemaciclib may be a more practical option. Conversely, abemaciclib is associated with
higher rates of diarrhea and venous thromboembolism, particularly when combined with
tamoxifen, and may be less suitable for patients with underlying gastrointestinal
disorders or elevated thrombotic risk.

Endocrine partner selection may also influence CDK4/6i choice, as NATALEE
permitted only NSAI, whereas monarchE allowed both Al and tamoxifen. Accordingly,
the need for tamoxifen, such as intolerance to Al, may favour abemaciclib, while
acknowledging the associated VTE risk. Additional factors, including patient
comorbidities, dosing schedule (once daily for 3 weeks, followed by 1 week off vs. twice
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daily, continuously), and patient preferences, should be incorporated through shared
decision-making. In the absence of head-to-head comparative data, CDK4/6i selection
should be individualized based on clinical context, anticipated benefit, and treatment
burden.

According to trial protocols, adjuvant abemaciclib should be initiated no later than
12 weeks after the initiation of ET and within 16 months of definitive surgery for early
breast cancer [57]. For ribociclib, the protocol required that ribociclib treatment be started
within 12 months of starting standard (neo)adjuvant ET and within 18 months of the
initial diagnosis [58]. Both studies excluded the use of CDK4/6is during adjuvant
radiotherapy to minimize toxicities, with initiation recommended at least two weeks
following the completion of radiation.

For premenopausal women, ET should consist of an Al plus OFS, or tamoxifen plus
OFS. The use of OFS in this population is supported by two large phase III trials—SOFT
and TEXT—which demonstrated improved outcomes in premenopausal patients with
HR+ EBC, particularly those at higher risk of recurrence [93]. In the SOFT trial, the
addition of OFS to tamoxifen improved DFS compared with tamoxifen alone (76% vs. 72%
at 12 years), with further improvement seen when exemestane was used instead of
tamoxifen (DFS 79%; HR 0.69). The benefit of OFS was most pronounced in younger
women and those who had received prior chemotherapy —features consistent with high-
risk disease.

Further support for OFS comes from a 2023 patient-level EBCTCG meta-analysis
[108]. Among premenopausal women, OFS significantly reduced the 15-year risk of
recurrence by 12.1% (28.9% vs. 41.0%; RR 0.70), breast cancer mortality by 8.0% (20.9% vs.
28.9%; RR 0.69), and all-cause mortality by 7.2% (26.0% vs. 33.1%; RR 0.73), without
increasing non-breast cancer mortality. The benefits were most pronounced in women
under age 45.

Among premenopausal patients receiving OFS, an Al is generally preferred over
tamoxifen in those with high-risk features. A joint analysis of SOFT and TEXT showed that
exemestane plus OFS was associated with improved long-term outcomes compared to
tamoxifen plus OFS, including a 3.3% absolute OS benefit at 12 years in patients who had
received chemotherapy [109]. The benefit was more pronounced in high-risk subgroups
(e.g., age < 35, grade 3 tumours, or tumour size >2 cm). An EBCTCG meta-analysis of over
7,000 women confirmed lower 10-year recurrence rates with Al versus tamoxifen (15% vs.
18%; RR 0.79), as well as improved distant recurrence rates (RR 0.83) [110].

Collectively, these data support the use of OFS plus an Al as the preferred endocrine
backbone in premenopausal patients with high-risk HR+/HER2- EBC receiving adjuvant
CDK4/6i therapy. The duration of OFS should mirror the full course of ET, which is typically
at least five years. Based on trial designs, abemaciclib may be paired with either tamoxifen
or an Al, although an Al is preferred given the higher risk of thromboembolism with
tamoxifen, while ribociclib was paired with a NSAI to minimize QTc prolongation. In
practice, REAL Alliance recommends a more flexible approach to Al selection, with the
steroidal Al exemestane now permitted in trials such as Adjuvant WIDER (NCT05827081)
[111].

Recommendation 19: For postmenopausal women with HR+/HER2— EBC at low risk of
recurrence, the standard of care treatment is ET [Strong recommendation].

ET is the mainstay of adjuvant treatment for postmenopausal women with
HR+/HER2- EBC, even in those with low-risk clinical features. As outlined in
Recommendation 20, tamoxifen has long been established as an effective therapy for
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reducing recurrence and mortality in HR+ disease. However, in postmenopausal women,
Als are preferred based on superior efficacy and long-term outcomes.

The 2015 EBCTCG meta-analysis, which included over 30,000 postmenopausal
women, demonstrated that 5 years of an Al reduced the risk of breast cancer recurrence
by 30% compared to tamoxifen (RR 0.70) and lowered 10-year breast cancer mortality by
15% (12.1% vs. 14.2%; RR 0.85) [112]. These benefits were consistent across subgroups
regardless of nodal status, age, tumour grade, or HER2 status.

Als may be given as monotherapy or as part of a sequential strategy, with 2-3 years
of tamoxifen followed by an Al or vice versa to complete treatment. Sequential therapy is
supported as a standard of care, both as an option for patients who cannot tolerate Als
and as a means to reduce cumulative Al-related toxicities [112]. This approach improves
outcomes compared with 5 years of tamoxifen alone and yields outcomes comparable to
AI monotherapy [112,113]. While tamoxifen alone remains acceptable for those who
cannot tolerate Als, the preferred standard is to incorporate an Al when feasible.

The duration of ET should be personalized. For most low-risk patients, 5 years is
sufficient. However, tools such as Clinical Treatment Score post-5 years (CTS5), as well as
clinical decision tools that incorporate genomic risk scores, such as the Breast Cancer
Index (BCI) and RSClin Late, can estimate late recurrence risk and support decision-
making about extending therapy beyond 5 years [114,115]. These tools help clinicians
balance the potential benefits of extended therapy against toxicity and patient preferences.

In older or frail patients, shorter durations or even omission of ET may be appropriate
based on shared decision-making and careful clinical judgement.

Recommendation 20: For postmenopausal women with HR+/HER2- EBC at high risk of
recurrence ¥, the standard of care treatment is adjuvant ET + CDK4/6i as selected through shared
decision-making [Strong recommendation].

(* as per the criteria of the monarchE and/or NATALEE trials)

This recommendation aligns with international guidelines, including ASCO and
ESMO, which support the use of adjuvant CDK4/6is for patients at high risk of recurrence
[19,98]. As outlined in Recommendation 18, “high risk” includes patients who meet
monarchE or NATALEE eligibility criteria [58,100]. In both trials, adding abemaciclib or
ribociclib to ET significantly improved invasive DFS over ET alone.

For a review of the monarchE and NATALEE evidence supporting ET + CDK4/6i in
this population, please see Recommendation 18.

ET in this population should consist of at least 5 years of an Al either as monotherapy
or following 2-3 years of tamoxifen [97]. As noted in Recommendation 20, the EBCTCG
meta-analysis confirmed that Als reduce recurrence and breast cancer mortality more
effectively than tamoxifen [112].

Despite 5 years of ET, late recurrences are common in HR+ disease, especially in
patients with greater initial tumour burden [116,117]. The EBCTCG Oxford overview
showed that 20-year recurrence risk increases with stage, ranging from 10% to 57%
depending on nodal status and tumour size [99]. More than half of recurrences occur after
year 5.

For this reason, extended ET should be considered for high-risk patients.
Randomized trials such as ATLAS [94], aTTom [95], and MA.17 [118] demonstrated that
extending tamoxifen or introducing Al beyond 5 years reduces recurrences and breast
cancer mortality. For patients treated initially with Al-based regimens, studies such as
MA.17R [119], GIM-4 [120], ABCSG-16 [121], and an EBCTCG meta-analysis [122] suggest
that the benefit of extended Al therapy is greatest in those with node-positive disease. In
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this group, a 5-year extension of Al therapy reduced the 15-year recurrence risk from 2.7%
(node-negative to 3.8% node-positive) [122].

In clinical practice, 5 to 7 years of Al therapy is considered adequate for patients with
low to intermediate risk (e.g., node-negative or 1-3 nodes), while up to 10 years may be
warranted for patients with >4 positive nodes or other high-risk features [97,123]. As with
initial ET selection, extended therapy decisions should consider patient age, bone health,
side-effect burden, and adherence. Shared decision-making is essential to guide choices
around therapy intensity, duration, and the use of CDK4/6is. Tools such as genomic assays
and recurrence risk calculators may help individualize therapy and support informed
patient choices.

Recommendation 21: For patients with T2ZNO HR+/HER2— EBC and high-risk features (i.e., Ki-
67 2 20%, grade 3 histology, and/or high genomic risk score), the standard of care treatment is
adjuvant Al + 3 years of ribociclib through shared decision-making [Strong recommendation].

This recommendation addresses patients who are node-negative but have
biologically aggressive tumours. These patients were included in the NATALEE trial,
which enrolled individuals with T2NO disease and at least one high-risk feature (Ki-67 >
20%, grade 3 histology, or high genomic risk). In this subgroup (n = 285), adding ribociclib
to a NSAIimproved 4-year invasive DFS by 5.1% (92.1% vs. 87.0%; HR 0.666), suggesting
consistent benefit across risk groups despite a lack of statistical power for subgroup
significance [104]. In the updated analysis with 55.4 months of follow-up, adding
ribociclib to NSAI improved 5-year invasive DFS by 5.7% (90.3% vs. 84.6%; HR 0.606) in
the node-negative subgroup compared to NSAI alone [105].

While node-negative status often suggests a favourable prognosis, long-term data
highlight persistent risk. In the Oxford overview, patients with T2NO disease who received
5 years of ET had a 20-year recurrence risk of 29% [99]. A large real-world cohort similarly
reported a 10-year recurrence risk of 37% in node-negative patients [124]. A real-world
study estimated the risk of recurrence using the Flatiron database and determined that
node-negative, high-risk patients had the same risk of recurrence as patients with N1 disease
[125].

In this context, treatment escalation with ribociclib is recommended for selected high-
risk T2NO patients, such as those with Grade 3 disease, Ki-67 > 20%, or high genomic risk.
Shared decision-making is essential to weigh the benefits of therapy against potential side
effects, cost, and patient preferences. The rationale for escalation should be clearly
communicated, especially as patients may perceive node-negative disease as low risk.

In rare cases, NAC may be administered to patients initially staged as T2NO, most
often due to high-risk biological or genomic features. In keeping with the NATALEE trial
design and supported by REAL Alliance, post-neoadjuvant pathologic downstaging (e.g.,
ypT1cNO) should not be interpreted as indicating low baseline risk or used to de-escalate
eligibility for adjuvant ribociclib. Decisions should instead be informed by the extent of
disease and tumour biology at presentation, including pre-treatment grade, Ki-67, and
genomic risk, and guided by shared decision-making and MDT discussion.

Recommendation 22: For patients with HR+/HER2- EBC who have been on ET + CDK4/6i for
at least 6 months and are stable, clinical and laboratory monitoring can be done less frequently
than monthly [Moderate recommendation].

Most AEs with CDK4/6is occur early, typically within the first 2-3 months of therapy.
According to product monographs, recommended monitoring includes every 2 weeks for
the first 2 months, then monthly for 2-4 months (depending on the CDK4/6i), and then as
clinically indicated. This schedule helps detect and manage AEs such as neutropenia, liver
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enzyme elevations, and diarrhea. Ribociclib requires ECG monitoring prior to initiation
of therapy and then again on day 14 of cycle 1, and abemaciclib requires monitoring for
and management of diarrhea [106,107].

For patients who tolerate the first 6 cycles well and are considered stable, clinicians
may consider extended medication dispensing—one cycle plus refills for the next two
cycles—accompanied by less frequent in-person visits. Importantly, even with a 3-month
dispensing model, patients continue to have access to pharmacist or nursing consultation
through alternative models of care, ensuring ongoing support, toxicity assessment, and
adherence monitoring. (Please see recommendation 23) Such decisions should remain at
the discretion of the treating physician, based on individual tolerance, adherence, and
clinical judgement.

Recommendation 23: For patients with HR+/HER2— EBC receiving ET + CDK4/6i,
management by an expert breast cancer healthcare professional practicing within an established
monitoring pathway providing patient education, adherence support, drug/drug interaction
assessment, side effect management, and blood work monitoring is the standard of care [Strong
recommendation].

Adjuvant ET plus CDK4/6is are most effective when taken consistently. However,
treatment-related toxicities—particularly when patients cannot distinguish whether
symptoms arise from ET or CDK4/6i— can lead to early discontinuation. In monarchE and
NATALEE, ~19% of patients discontinued the CDK4/6i due to AEs.

Effective adherence support includes education about recurrence risk and treatment
benefit, reassurance that side effects will be addressed promptly, symptom management
strategies, and clear expectations about follow-up and dose adjustments [126].

Therefore, structured education and consistent follow-up are critical. The IMPACT
trial demonstrated that a standardized patient coaching tool (MOATT) significantly
improved 24-week persistence with abemaciclib plus ET, reducing permanent
discontinuation by ~40% compared to usual care [127]. The TRADE study, also conducted
with abemaciclib, used a dose-escalation strategy to improve tolerability [128]. All
patients started abemaciclib at 50 mg twice daily for 2 weeks, escalated to 100 mg twice
daily for 2 weeks, then escalated to the final dose of 150 mg twice daily onwards. Reduced
incidence and severity of clinically important toxicity, such as diarrhea, were observed.

Multidisciplinary models—including medical oncologists, pharmacists, nurses,
nurse practitioners, general practitioners in oncology (GPOs), and primary care
providers—enhance adherence and patient satisfaction. These clinicians can contribute to
medication education, adherence, lab monitoring, and toxicity management, especially
important for older or more vulnerable patients [129].

Monitoring should follow product guidance: every 2 weeks for the first 2 months,
then monthly until month 4-6, and as clinically indicated thereafter. Surveillance and
patient support should be delivered within an established pathway led by clinicians
experienced in breast cancer care.

Recommendation 24: For patients with HR+/HER2- EBC and a germline BRCA1/2 pathogenic
variant at high risk of recurrence *, the standard of care is olaparib for 1 year [Strong
recommendation], followed by consideration for a CDK4/6i [Expert opinion].

(* as per the criteria of the OlympiA trial)

The OlympiA trial demonstrated that adjuvant olaparib significantly improved
invasive DFS, distant DFS, and OS in patients with germline BRCA1/2-mutated, high-risk
EBC, following standard local and systemic therapy. Patients met trial-defined risk criteria
if they had either (1) residual disease after NAC with a clinical and pathological stage plus
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estrogen receptor and nuclear grade (CPS + EG) score > 3 or (2) 24 pathologically confirmed
positive lymph nodes after adjuvant chemotherapy. (The CPS+EG scoring system estimates
relapse probability with scores ranging from 0 to 6, with higher scores indicating worse
prognosis). One year of adjuvant olaparib improved invasive DFS (HR 0.63), distant DFS
(HR 0.61), and OS (HR 0.68), regardless of HR status. At 4 years, the absolute benefits in
invasive DFS, distant DFS, and OS were 7.3%, 7.4%, and 3.4%, respectively.

REAL Alliance recommends administering one year of olaparib in addition to
standard ET for patients meeting criteria for the OlympiA trial.

Sequencing with CDK4/6is remains an open question. Current expert consensus,
including the St. Gallen Consensus, supports sequential use—initiating olaparib first,
followed by CDK4/6i if appropriate [20]. While prospective data are lacking, ongoing
studies such as Adjuvant WIDER (NCT05827081) are exploring pragmatic sequencing
strategies by allowing up to 36 months of ET prior to the initiation of ribociclib [111].

Thus, for patients with germline BRCA1/2 mutations and high-risk HR+/HER2-
disease, adjuvant olaparib represents the evidence-based standard. Sequential CDK4/6
inhibition in selected cases may be guided by multidisciplinary discussion and shared
decision-making.

REAL Alliance supports the ASCO guidelines for germline testing in all newly
diagnosed patients with breast cancer aged 65 years or younger [130]. For further
guidance on BRCA testing, the reader is referred to Weber, E. et al. [131].

Recommendation 25: For patients with ER-low (1-10%) HR+/HER2- EBC, adjuvant ET +/-
CDK4/6i could be discussed, though the absolute benefit is lower compared to more strongly ER+
tumours [Moderate recommendation].

ER-low (1-10%) tumours are biologically heterogeneous and often behave more like
triple-negative breast cancers (TNBC) than classic HR+ tumours. Current guidelines
advise against managing ER-low tumours as traditional HR+ disease [19]. Indeed, they
should be managed using TNBC algorithms.

Evidence supporting ET in this population is limited. Retrospective data suggest
patients with ER 6-10% may derive modest benefit from ET, whereas ER 1-5% tumours
show minimal response [132]. ET may still be offered, especially in the absence of
competing treatment options, but expectations should be tempered.

In high-risk patients (e.g., grade 3 tumours, high Ki-67, node-positive), chemotherapy
is generally recommended. Neoadjuvant therapy is preferred to allow response-guided
adjuvant decisions. In stage II-III TNBC, pembrolizumab-based NAC (e.g., KEYNOTE-
522 regimen) improved 3-year event-free survival (HR 0.63; 95% CI, 0.48-0.82) and
remains the standard of care [133].

Notably, patients who receive pembrolizumab are not candidates for adjuvant
CDK4/6is, but ET may still be discussed if ER > 1%. For low-risk patients (e.g., pT1a/pN0),
chemotherapy is generally not recommended, and ET may be offered selectively based on
ER expression and patient values [19].

Shared decision-making is essential, as ER-low tumours occupy a grey zone between
HR+ and TNBC biology. However, decisions should be driven by disease biology.

Recommendation 26: For postmenopausal women, or premenopausal women rendered
postmenopausal, who are at higher risk of recurrence, bisphosphonates are the standard of care to
reduce the risk of metastases [Strong recommendation].

Adjuvant bisphosphonates reduce the risk of bone metastases and improve survival
outcomes in postmenopausal women with HR+ EBC, particularly those with node-
positive or otherwise high-risk disease. A 2015 EBCTCG meta-analysis showed that in
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postmenopausal women, bisphosphonates reduced bone metastases (HR 0.72), distant
recurrence (HR 0.82), and breast cancer mortality (HR 0.82) [134]. This benefit was
confirmed by individual trials such as AZURE (zoledronic acid), which reported
improved invasive DFS among patients who were more than 5 years postmenopausal (HR
0.77). The class effect of bisphosphonates was also validated by SWOG S0307, showing no
clear superiority of any specific agent [135].

Guidelines recommend initiating therapy within 2-3 months of surgery or
chemotherapy [136,137]. Therapeutic options with the strongest supporting evidence
include oral clodronate (1600 mg daily for 2-3 years) and intravenous zoledronic acid
(either 4 mg every 6 months for 3 years or 4 mg every 3 months for 2 years, reflecting trial-
based dosing regimens). Choice of bisphosphonate agent and regimen should consider
patient preference, treatment accessibility, and jurisdictional availability.

The optimal duration of bisphosphonate therapy remains an area of clinical nuance.
The SUCCESS-A trial suggested that treatment duration could potentially be shortened
from the commonly recommended 3-5 years to 2 years [138].

Recent evidence suggests that the absolute benefit of adjuvant bisphosphonates may
be smaller in patients receiving contemporary adjuvant systemic therapy (e.g.,
anthracyclines and taxanes), particularly among patients with higher-risk disease (e.g.,
multiple involved nodes, larger tumours, ER-negative status, or high-grade histology) [139].
Thus, careful discussion of risks, benefits, and individual preferences is warranted [140,141].

The adjuvant use of denosumab —an inhibitor of receptor activator of nuclear factor
kappa-B ligand (RANKL)—is currently uncertain. Although the ABCSG-18 trial showed
a reduction in fracture risk (primary endpoint) and modest improvement in DFS with
lower-dose denosumab [142], the D-CARE trial, using higher doses, did not show benefit
in disease-related outcomes [143,144]. Consequently, denosumab is not routinely
recommended for reducing recurrence risk at this time. If denosumab is being considered,
the ABCSG-18 regimen should be favoured (i.e., postmenopausal HR+ women only, 60
mg every 6 months long term).

Patients should receive calcium and vitamin D, a dental assessment prior to starting
therapy, and counselling on rare but serious risks such as osteonecrosis of the jaw
[136,145]. Lifestyle counselling on smoking cessation, reduced alcohol intake, and exercise
is also recommended [137].

All REAL Alliance recommendations for the management of EBC with adjuvant
therapies are outlined in Figure 3.

Adjuvant ET #+ CDK4/6i [Rec 17-26]

Status Recurrence Risk Recommended Treatment Supportive Care

! ET alone (tamoxifen * OFS)
Low risk
- [Recill] « Patient counselling & adherence
[Rec 23]

o Al or tamoxifen + OFS + CDK4/6i

High risk? [Rec 18]
+ Drug/drug interaction assessment,
NSAI + ribociclib
> T2Ne [Rec 21]

side effect assessment, & ongoing
blood work monitoring
Al + CDK4/6i + bisphosphonate
[Rec 20, 26]

[Rec 23]

High risk?

* Multidisciplinary models—
including medical oncologists,

Low risk ET alone (Al or tamoxifen) pharmacists, nurses, GPOs
[Rec 19] [Rec 23]
N ET + olaparib (1 yr) = ET + CDK4/6i
[ mBRCA1/2 ]—[ High risk® * Monitoring reduced after 3 mos on
CDK4/6i

R R Rec 22]
s ET + CDK4/6i may be discussed [
(vt | o

Figure 3. REAL Alliance recommendations for the adjuvant treatment of HR+/HER2- EBC. * High

risk is defined according to trial criteria: for monarchE (abemaciclib), this included patients with
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either >4 positive axillary lymph nodes (ALNs) or 1-3 ALNs and 21 of the following features:
tumour size > 5 cm, grade 3 histology, or Ki-67 > 20%; for NATALEE (ribociclib), this included all
patients with Stage II-III, except for those with node-negative stage IIA disease who were required
to have other high risk features (grade 3 histology, Ki-67 > 20%, or high genomic risk). ® Patients
with HR+ disease were considered high-risk in OlympiA (olaparib) if they had (1) a clinical and
pathological stage plus estrogen receptor and nuclear grade (CPS + EG) score of >3 after NAC, or
(2) >4 positive nodes at initial surgery. ¢ Abemaciclib may be combined with either tamoxifen or an
AL however, Al is generally preferred due to superior efficacy and the increased risk of
thromboembolism associated with tamoxifen + abemaciclib. Ribociclib is paired with a NSAI to
minimize QTc-prolongation risk. Abbreviations: Al = aromatase inhibitor; mBRCA1/2 = germline
pathogenic breast cancer susceptibility gene 1/2 mutation; CDK4/6i = cyclin-dependent kinase 4/6
inhibitor; ET = endocrine therapy; ER = estrogen receptor; ER-low = estrogen receptor expression 1-
10%; mos = months; NSAI = non-steroidal aromatase inhibitor; OFS = ovarian function suppression;

T2NO = clinical tumour size > 2 cm but <5 cm, node-negative; GPO = general practitioner in oncology.

3.5. Other Considerations

In addition to standard treatment decisions, REAL Alliance recognizes that certain
patient groups require specific management considerations, including patients of
childbearing potential and patients diagnosed during pregnancy (see Table 5).

Table 5. Summary of REAL Alliance recommendations for fertility and pregnancy for HR+/HER2-
EBC.

Recommendations for Fertility and Pregnancy REAL ESMO ASCO

27

For any patient of child-bearing potential with
HR+/HEI.{2— FBC, the. standard (.)f care is ’fo discuss Strong recommendation eee Q o
and provide information on family-planning and

fertility-preservation options before treatment.

28

For patients with HR+/HER2- EBC who are
pregnant, consultation with relevant Strong recommendation eee Q 0
multidisciplinary specialists is the standard of care.

eee, Strong recommendation; o, Alignment.

Recommendation 27: For any patient of child-bearing potential with HR+/HER2— EBC, the
standard of care is to discuss and provide information on family-planning and fertility-preservation
options before treatment [Strong recommendation].

REAL Alliance endorses the 2025 ASCO guideline update on fertility preservation,
which recommends early discussions about infertility risk for all patients of childbearing
potential prior to initiating treatment [146]. This includes not only chemotherapy, which
poses the greatest risk, but also ET and OFS, which may affect fertility.

Fertility counselling should occur before treatment begins, with timely referral to a
fertility specialist offered to those interested or uncertain. Pregnancy testing is also
recommended prior to starting systemic therapy. These practices are supported by both
ASCO and ESMO guidelines [19,146].

Notably, ESMO affirms that pregnancy after treatment is safe, reinforcing the value
of proactive planning. Together, these guidelines establish a clear standard: fertility
preservation should be offered early, before therapy begins, as part of comprehensive,
patient-centred care.

Recommendation 28: For patients with HR+/HER2- EBC who are pregnant, consultation with
relevant multidisciplinary specialists is the standard of care [Strong recommendation].
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The management of pregnancy-associated breast cancer is complex and requires
careful coordination across disciplines to balance maternal cancer outcomes with fetal
safety. A multidisciplinary approach involving oncology, maternal-fetal medicine,
surgery, and neonatology is recommended [147-149].

Consistent with ASCO and ESMO guidance, chemotherapy is contraindicated during
the first trimester due to risks of fetal malformations and miscarriage [147,148,150]. When
clinically indicated, chemotherapy can be administered more safely during the second
and third trimesters. Anthracyclines and taxanes have demonstrated relative safety in this
setting, as supported by multiple studies [151-157]. However, dose-dense regimens are
typically avoided because the required use of granulocyte-colony stimulating factor (G-
CSF) lacks sufficient pregnancy safety data.

ETs are contraindicated throughout pregnancy due to teratogenic potential and
limited safety data [158]. In a systematic review, major congenital malformations occurred
in approximately 18% of live births following tamoxifen exposure during pregnancy [159].
However, evidence from the POSITIVE trial showed that temporary interruption of ET to
attempt pregnancy did not increase breast cancer recurrence risk at 3 years (3-year
incidence of 8.9% vs. 9.2% in matched controls from the SOFT/TEXT trial), suggesting that
ET can be safely paused in selected patients wishing to conceive, provided that therapy is
resumed postpartum [160]. The updated outcomes were presented at ESMO 2025 with a
71-month follow-up, confirming that temporary interruption of ET for pregnancy was not
associated with worse breast cancer outcomes (5-year incidence of 12.3% vs. 13.2% in
matched controls) [161].

Likewise, targeted agents and immunotherapies are not recommended in this
context.

Supportive care should be carefully adapted. Methylprednisolone is preferred over
dexamethasone to reduce fetal exposure, and ondansetron is considered a safe antiemetic.
Histamine-2 receptor antagonists may be used for premedication with taxanes, while
neurokinin-1 (NK1) receptor antagonists are generally avoided due to insufficient data
[158].

If chemotherapy is administered, it is generally discontinued 2-3 weeks prior to the
anticipated delivery date to reduce the risk of maternal or neonatal cytopenias [148].

Given the rarity and individualized nature of pregnancy-associated breast cancer,
treatment decisions should be guided by gestational age, tumour biology, maternal
preferences, and institutional expertise.

4. Conclusions

REAL Alliance consensus recommendations provide a practical framework for
systemic treatment of HR+/HER2- EBC in Canada. ET remains the cornerstone of care,
with chemotherapy, CDK4/6is, and bisphosphonates reserved for patients at higher risk.
Treatment intensity should be tailored to clinical stage, tumour biology, and patient
preference, while opportunities for surgical de-escalation are increasingly supported by
systemic therapy advances.

Important gaps remain in areas such as ER-low tumours, the optimal duration of
bisphosphonates, and the contribution of chemotherapy in premenopausal women
beyond ovarian suppression effects. Ongoing trials and real-world evidence will help
refine these questions.

This manuscript forms part of the continuing REAL Alliance series, which provides
Canadian clinicians with timely, evidence-based guidance in areas of evolving practice.

Supplementary Materials: The following supporting information can be downloaded at

https://www.mdpi.com/article/10.3390/curroncol33020112/s1: Voting Summary.
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