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Abstract
Breast cancer is the leading cause of cancer in women in Spain and its annual incidence is rapidly increasing. As a result of 
the screening programs in place, nearly 90% of breast cancer cases are detected in early and potentially curable stages. In 
recent years, locoregional and systemic therapies have increasingly been directed by new diagnostic tools that have improved 
the balance between toxicity and clinical benefit. New therapeutic strategies, such as immunotherapy, targeted drugs, and 
antibody–drug conjugates, have also improved outcomes in some patient subgroups. This clinical practice guideline for early-
stage breast cancer (updated in 2025) is based on a systematic review of relevant studies and on the consensus of experts 
from the Spanish Breast Cancer Research Group (GEICAM), Spanish Collaborative Group for the Study, Treatment and 
Other Experimental Strategies in Solid Tumors (SOLTI), and Spanish Society of Medical Oncology (SEOM).
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Introduction

Breast cancer is a major public health problem, given its 
high incidence, prevalence, and mortality. In Spain, it is the 
most common cancer among women, accounting for 35,000 
new cases per year, and the leading cause of cancer-related 
mortality in the female population, responsible for 6572 
deaths in 2020 [1].

Breast cancer has marked clinical and biological hetero-
geneity. Therefore, many therapeutic decisions are individu-
alized on the basis of molecular and clinical characteristics. 
Despite the success in implementing early detection cam-
paigns, up to one in three patients will develop metastases. 
Moreover, approximately one in 8–9 new diagnoses cur-
rently present as metastatic disease; these figures may be 
worse because of screening delays across the country due to 
the COVID-19 pandemic [2].

The aim of these guidelines is to summarize and cate-
gorize current evidence that forms the basis of therapeutic 
recommendations for the clinical management of early-stage 
breast cancer.

Methodology

This guideline is based on a systematic review of pub-
lished studies and a consensus of ten oncologists who 
specialize in breast cancer treatment from the Spanish 
Breast Cancer Research Group (GEICAM), the Spanish 
Collaborative Group for the Study, Treatment and Other 
Experimental Strategies in Solid Tumors (SOLTI), and the 
Spanish Society of Medical Oncology (SEOM), plus an 
external review panel comprising two experts designated 
by SEOM. Levels of evidence and grades of recommen-
dation assigned were based, with modifications, on the 
Infectious Diseases Society of America-US Public Health 
Service Grading System for Ranking Recommendations in 
Clinical Guidelines [3] (Supplementary Table S1).

The updated recommendations in these guidelines (July 
2025) reflect the results of clinical trials released since the 
publication of the original guidelines (2022), and minor 
amendments to the wording of the original guidelines. The 
updated version of the guidelines has been approved by 
all the authors. The new recommendations (versus those 
provided in the 2022 guidelines) are shown in Table 1.

Diagnosis and staging

To diagnose breast cancer, a clinical, radiological, and 
pathological examination is necessary. Staging should be 
conducted according to the tumor/node/metastasis (TNM) 
staging system and the American Joint Commission of 

Cancer (AJCC) system [4]. A full personal and family 
history, and a complete physical examination (palpation 
of the breasts, regional lymph nodes, and assessment for 
distant metastases) should be performed.

Radiological tests are essential to establish an accu-
rate diagnosis. Bilateral mammography and ultrasound of 
the breast and regional lymph nodes (I, A) [5] form the 
basis of a diagnostic assessment. New techniques, such 
as 3-dimensional (3D) mammography or 3D ultrasound, 
increase diagnostic accuracy but are not routinely imple-
mented. Core needle biopsy (preferably under ultrasound 
or stereotactic guidance) (I, A), and fine needle aspira-
tion or core biopsy of suspicious lymph nodes (II, A) are 
recommended. Breast magnetic resonance imaging (MRI) 
is optional (I, B) and should only be considered in cases 
of positive axillary nodes, occult primary breast cancer, 
Paget’s disease of the nipple, lobular carcinoma, and mul-
tifocal, multicentric lesions, and in patients with breast 
implants. Breast MRI is also recommended pre- and post-
neoadjuvant treatment to define the extent of disease and 
monitor treatment response (III, A) [6].

Additional tests include: (i) evaluation of cardiac func-
tion, which is imperative when using anthracyclines or anti-
human epidermal growth factor receptor 2 (HER2)-targeted 
therapies (I, A) [7]; (ii) laboratory tests (complete blood 
count, liver and renal function, alkaline phosphatase, and 
calcium), which can be routinely performed but do not 
appear to improve detection of occult metastatic disease (III, 
C) [8]; and (iii) additional systemic staging, which should be 
contemplated when disease is detected in stage III or when 
signs, symptoms, or laboratory values indicate possible 
metastasis; this more comprehensive study should include 
chest, abdominal, and pelvic imaging, and bone scan (III, B). 
Position emission tomography/computed tomography may 
be of use when traditional imaging tests are inconclusive 
(III, A), or in cases of locally-advanced tumors [9].

Pathology and molecular biology

The pathological diagnosis should be made according to 
the World Health Organization (WHO) classification. The 
two most frequent breast cancer subtypes are invasive carci-
noma of no special type, which accounts for approximately 
70–75% of cases, and lobular carcinoma, representing 
between 12–15% of all breast cancers; the other ≤ 5% are 
rare histologies, each with distinct pathologic features and 
prognosis [10, 11]. Tumor grade and the presence of in situ 
carcinoma are also relevant features to determine.

Estrogen receptor (ER) and progesterone receptor (PgR) 
expression should be ascertained by immunohistochemis-
try, and reporting of the new category of ER-low positive 
should be done for tumors with 1–10% positive staining [12]. 
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Table 1   Summary of changes made in the 2025 guidelines

Methodology (Supplementary Table S1)
 The definitions of the grades of recommendation and evidence have been reworded, and two further lower levels of quality of evidence (IV and 

V) have been added
Local–regional therapy, surgery
 The grade of recommendation and quality of evidence for the use of ink in the tumor to indicate a sufficient surgical margin has been down-

graded (to II, A), and the patient group refined (patients with invasive breast cancer or ductal carcinoma in situ associated with invasive breast 
carcinoma)

 A recommendation has been added for the appropriate surgical margin in patients with pure ductal carcinoma in situ (II, A)
 The recommendation for sentinel lymph node biopsy in patients undergoing BCS with clinically negative axilla assessed by ultrasound imaging has 

been qualified on the basis of the SOUND and INSEMA trials (may be omitted in postmenopausal patients with grade 1–2 HR-positive, HER2-
negative cT1N0 tumors without lymphovascular invasion undergoing BCS after multidisciplinary evaluation of the adjuvant plan) [I, B]

 A recommendation has been added to indicate that axillary lymph node dissection should be omitted in patients with one or two positive lymph 
nodes post-BCS for pT1–T2 tumors if adjuvant systemic therapy and breast irradiation are planned (I, A)

 The origin of the data on which the recommendation for axillary lymph node dissection is based has been clarified (the SENOMAC trial) and 
the size/extent of tumors related to mastectomy has been defined (T1-3)

Prognostic gene expression–based assays and dynamic biomarkers
 The quality of evidence for the use of Prosigna® in postmenopausal patients with node-negative tumors has been upgraded (to II, A)
 A recommendation has been added regarding the use of dynamic changes in Ki67 for prognostic stratification to determine the expected benefit 

of adjuvant chemotherapy after preoperative ovarian function suppression and an aromatase inhibitor in premenopausal patients with a recur-
rence score of 0–25 (II, C)

Systemic treatment for early-stage luminal-type breast cancer, adjuvant endocrine therapy, postmenopausal patients
 The patient group in whom bisphosphonates are recommended has been refined and expanded (women who are postmenopausal, undergoing 

ovarian suppression at high risk of recurrence, and those with treatment-related bone loss)
 MAF test is added as an option to identify patients who would not add adjuvant bisphosphonates in their adjuvant hormone treatment (III, B)
 Data on which the recommendation to use adjuvant abemaciclib is based have been updated (5-year absolute invasive disease-free survival 

benefit from the monarchE trial), and the restriction on Ki67 levels removed
 A recommendation has been added for the use of adjuvant ribociclib in high- and intermediate-risk patients (I, B)
 Figure 1 has been updated to reflect the new/amended recommendations

Systemic treatment for early-stage luminal-type breast cancer, Adjuvant chemotherapy in hormone receptor-positive disease
 The patient group in which to use dose-dense schedules of anthracycline-based regimens (with granulocyte colony-stimulating factor support) 

has been expanded (to include most patients)
 A recommendation has been added for the use of anti-Müllerian hormone levels to predict the benefit of adjuvant chemotherapy in premeno-

pausal patients aged approximately 55 years and/or of uncertain menopausal status (II, C)
 The data on which the recommendation to use adjuvant olaparib in HR-positive, HER2-negative patients carrying a germline pathogenic vari-

ant in BRCA1/2 with high-risk features was based has been updated (the OlympiA trial)
Systemic treatment for HER2-positive early-stage breast cancer, neoadjuvant treatment
 Patients in whom the HER2DX 27 gene test could be used has been refined (use in patients with HER2-positive tumors who plan to undergo 

neoadjuvant systemic therapy)
Systemic treatment for HER2-positive early-stage breast cancer, adjuvant treatment
 The recommendation regarding dual trastuzumab plus pertuzumab in the high-risk node-positive population has been upgraded (I, A)
 The data on which the recommendation to use adjuvant trastuzumab emtansine was based have been updated (the KATHERINE study)

Systemic treatment for triple-negative breast cancer, neoadjuvant treatment
 A recommendation has been added to indicate that neoadjuvant systemic therapy is the preferred approach for cT1c-4 N0 or N-positive disease (I, A)
 The recommendation to add platinum compounds to standard sequential anthracycline and taxane regimens has been strengthened (to I, A)
 The data on which the recommendation to use pembrolizumab was based have been updated (the KEYNOTE-522 study), and the recommen-

dation to use pembrolizumab has been strengthened (to I, A)
 A recommendation has been added to use chemotherapy without pembrolizumab in triple-negative cT1cN0 tumors treated with neoadjuvant 

systemic therapy (I, A)
 The recommendation to use adjuvant olaparib has been strengthened (to I, A) based on the updated results of the OlympiA trial
 A recommendation has been added regarding adjuvant combined or sequential use of pembrolizumab with either capecitabine or olaparib (III, 

C)
 Figure 3 has been updated
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HER2 status should be determined as per American Soci-
ety of Clinical Oncology–College of American Pathologists 
(ASCO-CAP) guidelines (I, A) [13]. Proliferation markers 
such as Ki67 yield additional useful information; neverthe-
less, the high inter-observer variability in Ki67 determina-
tion must be taken into consideration when using this marker 
for decision-making [14].

Recent years have witnessed the emergence of new mark-
ers aimed at substantiating differences in pathogenesis, treat-
ment response, and prognosis. Tumor-infiltrating lympho-
cytes (TILs) have proven to predict pathologic complete 
response (pCR) to chemotherapy (CT) and good prognosis 
in triple-negative breast cancer (TNBC) and HER2-positive 
breast cancer [15, 16].

In the early, hormone receptor (HR)-positive, HER2-neg-
ative setting, various platforms are available (Oncotype®, 
MammaPrint®, Prosigna® and EndoPredict®) and they can 
be of value for determining adjuvant treatment in pre- or 
post-menopausal patients with node-negative disease and 
in post-menopausal patients with 1–3 positive lymph nodes 
[17–19].

In HER2-positive disease, the HER2DX 27-gene test 
has recently emerged as a useful clinical tool [20–23]. This 
test provides two independent scores indicating prognosis 
when disease has been treated with trastuzumab-based CT 
(HER2DX risk-score), and the probability of achieving 
a pCR following trastuzumab-based therapy (HER2DX 
pCR-score).

Local–regional therapy

Surgery

Surgical treatment of breast cancer may consist of tumor 
excision with removal of some surrounding normal breast 
tissue (i.e. breast conserving surgery [BCS]) or mastectomy 
[24]. Long-term follow-up of randomized clinical trials has 
revealed similar survival rates for women treated with either 
BCS or mastectomy [25]. Mastectomy is indicated in the 
following cases: locally advanced tumors, tumor multi-
centricity, small breast size for tumor volume, inability to 
achieve negative surgical margins after multiple resections, 
and contraindications to radiotherapy (RT) (I, A) [26, 27].

Currently, an increasing percentage of women with stage 
II or III breast cancer receive primary neoadjuvant systemic 
therapy (NST). In these patients, surgical and radiation treat-
ments are based on the tumor’s initial stage and response to 

NST. The absence of ink in the tumor indicates a sufficient 
surgical margin in most cases of invasive breast cancer or 
ductal carcinoma in situ associated with invasive breast car-
cinoma (II, A). In pure ductal carcinoma in situ, the absence 
of ink in the tumor is not considered a sufficient surgical 
margin; at least a 2 mm margin is recommended in these 
cases (II, A) [28].

Patients with breast cancer and germline BRCA1/2 muta-
tions can be considered for BCS, with local control similar to 
that of non-carriers of these mutations (I, A). The increased 
risk of contralateral breast cancer and of new cancers in the 
ipsilateral breast warrant discussing bilateral mastectomy 
with the patient (I, A). Nipple-sparing mastectomy is a rea-
sonable approach in these women, provided there is adequate 
distance from the tumor surgical margin [29].

Sentinel lymph node biopsy (SLNB) is standard for 
patients undergoing BCS with clinically negative axilla 
assessed by ultrasound imaging (I, A) [30], although, 
according to the SOUND [31] and INSEMA [32] trials, it 
may be omitted in postmenopausal patients with grade 1–2 
HR-positive, HER2-negative cT1N0 tumors without lym-
phovascular invasion undergoing BCS after multidiscipli-
nary evaluation of the adjuvant plan (I, B). Axillary lymph 
node dissection (ALND) should be omitted after SLNB in 
patients with one or two positive lymph nodes post-BCS 
for pT1–T2 tumors if adjuvant systemic therapy and breast 
irradiation are planned (I, A). According to the SENOMAC 
trial, ALND should also be omitted after SLNB with one or 
two positive lymph nodes following mastectomy of T1–3 
tumors, provided that regional nodal irradiation (RNI), 
including the axilla, is planned (I, A) [33]. In women under-
going mastectomy with positive sentinel lymph nodes for 
whom radiation is not planned, complete axillary dissection 
is recommended (III, B) [28, 34].

Clinically node-positive patients after NST are advised 
to undergo complete axillary dissection (I, A). SLNB is a 
post-NST staging procedure for cN0 patients (I, A). In those 
with a clinically positive axillary node (cN1) who achieve 
a complete clinical response after NST, axillary dissection 
can be avoided if ≥ 3 sentinel nodes are identified and all 
are negative, or when the marked involved node(s) at diag-
noses is/are removed, in addition to the sentinel node, and 
all of them are free of tumor cells (II, B) [35]. Any residual 
nodal disease (except for isolated tumor cells, which are not 
considered as residual disease) after NST on sentinel node 
biopsy usually warrants ALND (RT vs surgery trials are on-
going) (I, A). Patients with cN2–N3 axillary disease should 

Table 1   (continued)
BSC breast-conserving surgery, cN clinically positive axillary node, cT clinical tumor stage, ER estrogen receptor, HER2 human epidermal 
growth factor receptor 2, HR hormone receptor, N node
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undergo ALND, regardless of response to NST (I, A) [28, 
36, 37].

Adjuvant radiotherapy

After BCS, adjuvant RT is the standard treatment (I, A) [38, 
39]. Hypofractionated whole breast irradiation (WBI) rep-
resents the preferred approach, with a treatment duration 
of 1–4 weeks (I, A). Five-fraction WBI regimens have also 
emerged as standard of care for certain patients based on 
data from the FAST and FAST-Forward trials (I, A) [40, 41]. 
Omission of breast irradiation in elderly patients with low-
risk ER-positive tumors is considered a safe option, although 
a higher incidence of local recurrence is expected (I, A) [42].

In cases of involvement of ≥ 4 axillary lymph nodes, RNI 
is recommended, as it increases survival in node-positive 
breast cancer (I, A) [43]. In cases of 1–3 positive lymph 
nodes, if there are adverse prognostic factors, such as triple 
negativity or HER2 positivity, luminal B cancers, and in 
women with residual disease after NST, experts recommend 
RNI, regardless of whether mastectomy or BCS have been 
performed (I, B). Similarly, postmastectomy RT to the chest 
wall and regional lymph nodes is recommended in cases of 
≥ 4 positive nodes (I, A).

Principles of adjuvant systemic therapy

Breast cancer is a heterogeneous disease, with different 
subtypes having distinct biological, molecular, and clinical 
outcomes. Systemic adjuvant treatment is commonly used in 

early breast cancer with the intention of lowering the rate of 
locoregional or systemic relapses and death from the disease. 
Treatment decisions are based on clinical (age, comorbidi-
ties) and pathologic factors (tumor size, nodal status, grade, 
Ki67, HR status, and HER2 status). Multigenic tests provide 
information beyond standard clinical and pathologic prog-
nostic factors that can aid in making treatment decisions.

Prognostic gene expression‑based assays 
and dynamic biomarkers

Gene expression–based assays, such as the Oncotype DX® 
Recurrence Score, MammaPrint®, EndoPredict®, and 
Prosigna®, can be used to gain additional prognostic and/or 
predictive information regarding the benefit of adjuvant CT 
in early HR-positive and HER2-negative breast cancer (I, A) 
(Table 2). Data have been reported to inform adjuvant endo-
crine therapy (ET) and CT use on the basis of patient age, 
menopausal status, and number of axillary nodes involved 
(II, B) [19, 44–51] (Tables 2 and 3).

Genomic platforms are not recommended for the fol-
lowing: clinically low-risk tumors (pT1a, b, node-negative, 
low-grade, ER-high) and/or patients with health conditions 
who are not candidates for CT or who do not desire CT (I, 
D). Genomic platforms are also not recommended for the 
following: 1–3 involved nodes coexisting with other high-
risk factors in most premenopausal patients, or patients 
with > 3 positive nodes for whom adjuvant CT is indicated 
(I, D).

Table 2   Types of prognostic gene expression-based assays

EPclin EndoPredict and clinical combined score, ERBB2 erythroblastic oncogene B 2, HER2 human epidermal growth factor receptor 2, labs 
laboratories, N node, postm postmenopausal, prem premenopausal, RT-qPCR reverse transcription quantitative real-time polymerase chain reac-
tion

Platform Description Validated Site Technology Risk classification Prospective rand-
omized study

Evidence

Oncotype DX® 21-gene signature N0 (prem and 
postm)

N1 (postm)

Central Microarray Recurrence score 
low, intermediate, 
high

TAILORx (Sparano 
2018)

RxPONDER 
(Kalinsky 2021)

I, A

MammaPrint® 70-gene signature
Tumoral sub-

type Blue Print 
(luminal, basal, 
ERBB2)

N0 N1 (postm) Central RT-qPCR Ultralow, low, high MINDACT (Car-
doso 2016)

I, A

EndoPredict® 11-gene signature N0 N1 (postm) Local labs RT-qPCR Low, high EPclin 
risk score

None II, B

Prosigna® 50-gene signature
Tumoral subtype 

(luminal A, B, 
HER2-enriched, 
basal-like)

N0 (postm) Local labs nCounter (direct 
mRNA count-
ing)

Low, intermediate, 
high risk of recur-
rence

Intrinsic subtypes 
(15–19)

OPTIMA (ongo-
ing)

II, A
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Table 3   SEOM clinical practice guidelines for early breast cancer (2025): Summary of recommendations

Recommendation Category, grade

Diagnosis and initial workup
 Bilateral mammography and ultrasound of breast and regional lymph nodes in patients with suspected breast cancer I, A
 Core needle biopsy (preferably under ultrasound or stereotactic guidance) in patients with suspected breast cancer I, A
 Fine needle aspiration or core biopsy of suspicious lymph nodes II, A
 Immunohistochemical evaluation of ER and PgR together with HER2 expression (following ASCO-CAP guidelines) should 

be performed in the breast biopsy
I, A

 Bilateral breast MRI, with histologic confirmation of additional findings, as part of initial staging in cases of positive axillary 
nodes; occult primary breast cancer; Paget’s disease of the nipple; lobular carcinoma; multifocal, multicentric lesions; and 
breast implants

I, B

 Bilateral breast MRI is recommended before and after neoadjuvant treatment to define the extent of disease and monitor 
response to treatment

III, A

 Laboratory testing as part of initial staging of patients with confirmed breast cancer III, C
 Additional staging with chest and abdomen-pelvis computed tomography and bone scan in patients with stage III disease and/

or with clinical or laboratory findings suggestive of metastases
III, B

 Staging positron emission tomography /computed tomography can be of use when traditional imaging test are equivocal III, A
 Evaluation of cardiac function in patients requiring anthracyclines and/or anti-HER2 targeted therapy I, A

Surgery
 Consideration of BCS as first surgical option in stages I–II. Mastectomy is indicated in cases of locally advanced cancer, 

tumor multi-centricity, small breast size for tumor volume, inability to achieve negative surgical margins after multiple 
resections, and contraindications to radiotherapy

I, A

 No indication of additional excision in patients with no ink on invasive tumor or DCIS with invasive breast carcinoma after 
BCS

II, A

 In pure DCIS, the absence of ink in the tumor is not considered a sufficient surgical margin; at least a 2 mm margin is recom-
mended in these cases

II, A

 Patients with breast cancer and germline BRCA1/2 mutations can be considered for BCS, with local control rates similar to 
those of non-carriers of these mutations

I, A

 Bilateral mastectomy should be offered as part of an appropriate counseling process in BRCA1/2 mutation carriers I, A
 SLN biopsy is standard in patients with clinically negative axillary nodes I, A
 SLN biopsy may be omitted in postmenopausal patients with grade 1–2 HR-positive, HER2-negative cT1N0 tumors without 

LVI undergoing BCS, provided that a multidisciplinary assessment of the impact of SLN biopsy omission in the entire 
adjuvant plan has been done

I, B

 ALND should be omitted in patients with stage I–II disease and < 3 positive axillary nodes after SLN biopsy and lumpec-
tomy followed by adjuvant systemic therapy and radiotherapy

I, A

 ALND should be omitted in patients with T1–3 tumors and < 3 three positive axillary nodes after SLN biopsy and mastec-
tomy, provided that adjuvant systemic therapy and regional nodal irradiation including the axilla are indicated

I, A

 ALND is recommended in patients with positive axillary nodes and mastectomy for whom irradiation is not planned III, B
 In patients with cN0 tumors, SLN biopsy is the standard axillary staging procedure after NST I, A
 In patients with cN1 receiving NST, ALND might be avoided in patients with downstaging of axilla to clinically negative 

if ≥ 3 sentinel nodes are identified and all of them are negative, or when the involved node(s) marked at diagnoses is/are 
removed as well as the sentinel node and all are free of tumor cells

II, B

 In patients receiving NST, ALND should be performed in women with any residual disease on sentinel node biopsy I, A
 In patients with cN2-3 tumors receiving NST, ALND should be performed regardless of response to NST I, A

Adjuvant radiotherapy
 Adjuvant radiation therapy is the standard treatment after BCS I, A
 Hypofractionated schemes are preferred for external beam whole radiation therapy after BCS I, A
 Breast irradiation may be safely omitted after BCS in elderly patients with low risk ER-positive tumors, assuming a higher 

rate of local recurrence
I, A

 Regional nodal irradiation should be administered in patients with ≥ 4 involved nodes after BCS or mastectomy I, A
 Regional nodal irradiation is recommended in patients with 1–3 involved nodes after BCS or mastectomy in cases with 

adverse prognostic factors (e.g. triple negativity, HER2 positivity, luminal B cancers)
I, B

 Regional nodal irradiation is recommended in patients with residual nodal disease after NST and BCS or mastectomy I, B
 Postmastectomy radiation therapy to the chest wall and regional node irradiation should be administered in patients with ≥ 4 

involved nodes
I, A
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Table 3   (continued)

Recommendation Category, grade

Prognostic gene expression–based assays and dynamic biomarkers to guide systemic adjuvant treatment for HR-positive HER2-negative breast 
cancer

 In HR-positive and HER2-negative breast cancer, genomic platforms are not recommended in clinically low-risk patients 
(pT1a-b, N0, low-grade, ER-high) and/or in patients who are not eligible for, or who do not desire, CT

I, D

 In HR-positive and HER2-negative breast cancer, genomic platforms are not recommended in: patients with 1–3 involved 
nodes coexisting with other high-risk factors, or in patients with > 3 positive nodes for whom adjuvant CT is indicated

I, D

 Oncotype DX® is recommended in premenopausal patients with node-negative tumors to predict benefit from adjuvant CT I, A
 Oncotype DX® and MammaPrint® may be used to guide adjuvant treatment in postmenopausal or > 50-year-old patients with 

node-negative disease or 1–3 positive nodes
I, A

 EndoPredict® may be used to guide adjuvant treatment in postmenopausal or > 50-year-old patients with node-negative 
disease or 1–3 positive nodes

II, B

 Prosigna® may be used in postmenopausal patients with node-negative tumors II, A
 Dynamic changes of Ki67 after 2 weeks of preoperative ET in postmenopausal women may be considered as a surrogate 

prognostic factor
II, B

 Dynamic changes in Ki67 after 4 weeks of preoperative OFS and an AI in premenopausal patients with a recurrence score of 
0–25 might provide further prognostic stratification to determine the expected benefit of adjuvant CT

II, C

Adjuvant and neoadjuvant systemic treatment of luminal breast cancer
 Adjuvant therapy should be started < 12 weeks after surgery I, A
 Adjuvant ET should be offered to any patient with HR-positive disease (ER or PgR, if either or both are positive, defined as 

ER ≥ 1% and/or PgR > 10%), regardless of other prognostic factors
I, A

 Recommendations for endocrine therapy in premenopausal patients
  Adjuvant ET with tamoxifen for 5 years is recommended as a standard treatment for low-risk premenopausal women with 

HR-positive breast cancer
I, A

  Extended adjuvant ET with tamoxifen for up to 10 years should be considered in higher-risk patients who remain premeno-
pausal during the entire adjuvant period

I, B

  OFS for 2 to 5 years plus ET (preferentially with an AI) should be considered in high-risk premenopausal patients who 
recover ovarian function in the first 12–18 months after CT

I, A

  In patients treated with OFS, regular monitoring of estrogen levels should be performed during the first year, especially in 
younger patients in whom OFS is achieved with LHRH analogues

I, A

  In premenopausal patients becoming postmenopausal during the first 2–5 years of tamoxifen, a switch to an AI should be 
considered after evaluating the risk of late recurrence

II, A

  If there is intermediate or high clinical risk of relapse, the total duration of adjuvant ET should be 7.5–8 years I, A
 Recommendations for endocrine therapy in postmenopausal patients
  For postmenopausal women, both non-steroidal and steroidal AIs are superior to tamoxifen I, A
  Adjuvant ET for postmenopausal patients may consist of any of the following alternatives, after considering risk factors and 

individual preferences:
– Upfront AI
– AI after 2–3 years of tamoxifen
– AI after 5 years of tamoxifen (letrozole and anastrozole) as extended adjuvant therapy, especially in intermediate- to high-

risk (node-positive) patients

I, A

  Extended adjuvant therapy (optimal duration 7.5–8 years) should be discussed with all patients, except those with a very 
low risk of relapse

I, A

  Extended adjuvant therapy with AI for > 8 years offers minimal benefit I, C
  In high-risk postmenopausal patients or those who decline or do not tolerate AI, 10 years of tamoxifen should be considered I, A

 General recommendations for adjuvant treatment
  Adjuvant bisphosphonates are recommended in postmenopausal women, and women undergoing ovarian suppression who 

are at high risk of recurrence and/or treatment-related bone loss
I, A

  MAF test is an option to identify patients who would not add adjuvant bisphosphonates in their adjuvant hormone treatment III, B
  Adjuvant abemaciclib for 2 years in combination with adjuvant ET should be considered in high-risk patients (defined as 

tumors with ≥ 4 positive nodes or 1–3 nodes and either tumor size > 5 cm or histologic grade 3, independent of Ki67 
levels)

I, A

  Adjuvant ribociclib for 3 years in combination with AI-based ET may be considered in high- and intermediate-risk I, B
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Table 3   (continued)

Recommendation Category, grade

  Adjuvant olaparib for 1 year in combination with adjuvant ET should be considered in patients with germline pathogenic 
BRCA​ mutations, treated with adjuvant or NAC, and in patients with high-risk tumors (defined as tumors with ≥ 4 positive 
nodes in those who are ER-positive)

I, A

  Triple negative or ER-positive patients treated with NAC who do not achieve a pCR (CPS + EG score of > 3 in the ER-
positive group) are also candidates for this treatment

I, A

 Recommendations for adjuvant CT
  Adjuvant CT for HR-positive, HER2-negative breast cancer is recommended for high-risk tumors defined by either clinical 

or genomic characteristics: T2–4 and/or axillary node involvement N2–3, extensive LVI, high Ki67, low ER expression, 
younger age or premenopausal status, and intermediate- to high-risk genomic score

I, A

  Adjuvant CT has some benefit and may be considered in premenopausal patients with node-negative tumors and a recur-
rence score between 16 and 25

II, B

  Sequential anthracycline/taxane-based regimen is the standard for most patients I, A
  CT should be administered for 12–24 weeks (4–8 cycles) I, A
  AC or EC are the standard anthracycline-based regimens, which should not include 5-FU I, A
  The use of dose-dense schedules (with granulocyte colony-stimulating factor support) should be considered in patients with 

high-risk tumors
I, A

  In selected lower-risk patients, four cycles of taxane- or anthracycline-based CT or CMF may be used II, B
  Non-anthracycline regimens may be used in patients at risk for cardiac complications I, A
  One-year adjuvant olaparib should be offered to HR-positive, HER2-negative patients carrying a germline pathogenic vari-

ant in BRCA1/2 with high-risk features (stage pN2 in patients treated with adjuvant CT, or high-risk defined as clinical 
and pathological stage and ER status and histologic grade score > 3 without pCR in patients treated with NST)

I, A

  In patients aged approximately 50 years and/or of uncertain menopausal status, anti-Müllerian hormone levels > 10 pg/mL 
might be useful for decision making regarding use of CT

II, C

 Recommendations for male patients with breast cancer
  In male patients with HR-positive, HER2-negative breast cancer, tamoxifen is the standard treatment III, A
  In male patients with HR-positive, HER2-negative breast cancer and a strong contraindication for tamoxifen, a combination 

of an AI plus a LHRH agonist may be considered
III, B

  CT indications and regimens should follow the same recommendations as those for breast cancer in female patients III, A
 Recommendations for neoadjuvant therapy
  In patients with HR-positive, HER2-negative breast cancer, neoadjuvant treatment is recommended in locally advanced 

tumors and in those situations where a decrease in the extent of surgery is needed
I, A

  CT drugs and drug regimens used in the preoperative setting should be selected according to rules identical to those in the 
postoperative setting

I, A

  A sequential regimen of anthracyclines and taxanes is recommended in those patients in whom NAC is indicated for HR-
positive and HER2-negative breast cancer

I, B

  NET alone may be offered to those postmenopausal patients with strongly HR-positive tumors (ER > 60%, or ER 40–60% 
and PgR > 10%)

I, A

  NET in postmenopausal patients should include an AI for at least 6–8 months or until maximum response II, B
  NET with AI plus ovarian suppression might be considered in highly selected premenopausal patients with luminal A-like 

tumors with no indication for CT and who are not candidates for optimal surgery
II, C

  Gene expression-based assays in core needle biopsy may predict response to neoadjuvant therapy, although their use is cur-
rently considered experimental

II, C

Neoadjuvant and adjuvant systemic treatment of HER2-positive breast cancer
 Patients with HER2-positive tumors > 2 cm in size and/or node-positive disease should be treated with NST including dual 

HER2 blockade with trastuzumab and pertuzumab and CT with sequential taxanes/anthracyclines or taxane/carboplatin 
combinations

I, A

 Selection of neoadjuvant regimens without anthracyclines may be used if seeking to avoid cardiotoxicity II, B
 HER2DX may be used to provide estimates of the likelihood of achieving pCR and of the risk of recurrence II, B
 Addition of standard 12-month adjuvant trastuzumab to CT is recommended for HER2-positive breast cancer both in node-

positive and node-negative tumors with a tumor size > 1 cm
I, A

 Addition of adjuvant trastuzumab to CT may be considered in cases of node-negative HER2-positive breast cancer with 
tumor size of 0.5–1.0 cm

II, B
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Table 3   (continued)

Recommendation Category, grade

 For adjuvant CT of HER2-positive breast cancer, four cycles of AC or EC followed by 3 months of paclitaxel (P) or docetaxel 
(D) or both in combination with trastuzumab (AC/EC → P/D + H) or docetaxel, carboplatin and trastuzumab (TCH) are the 
preferred regimens

I, A

 In node-negative, stage I, HER2-positive tumors, single-agent weekly paclitaxel and trastuzumab for 12 weeks followed by 
single-agent trastuzumab (to complete 1 year) should be considered

II, B

 Adjuvant dual HER2 blockade with trastuzumab and pertuzumab for 18 cycles may be considered in patients with node-
positive, HER2-positive breast cancer. In clinically node-positive patients who have received neoadjuvant treatment, up to 
18 cycles of pertuzumab may be continued after surgery

I, A

 Extended adjuvant treatment with neratinib after 1 year of trastuzumab may be considered in patients with node-positive and 
HR-positive, HER2-positive breast cancer

I, B

 In patients with pCR after standard NST, adjuvant therapy with trastuzumab should be administered until one full year of 
total anti-HER2 therapy has been completed

I, A

 In patients with pCR after standard NST and node-positive disease at diagnosis, addition of pertuzumab to adjuvant therapy 
with trastuzumab may be considered

II, B

 Adjuvant T-DM1 for 14 cycles, instead of trastuzumab, should be considered in patients with HER2-positive breast cancer 
and residual disease after standard NST

I, A

 In patients with HER2-positive, HR-positive breast cancer, adjuvant ET should be administered following the same principles 
as in HER2-negative HR-positive disease

I, A

Adjuvant and neoadjuvant systemic treatment for triple-negative breast cancer
 When upfront surgery followed by adjuvant CT is the preferred option for TNBC, the regimen should include an anthra-

cycline and a taxane, although a taxane-cyclophosphamide or taxane/carboplatin combination might be an alternative in 
patients at high risk for cardiac toxicity

I, B

 Adjuvant CT may be considered for 0.6–1 cm tumors after discussing potential risks and benefits with the patient III, B
 In early-stage TNBC, neoadjuvant systemic therapy is the preferred approach for cT1c-4 N0 or node-positive disease I, A
 NAC for TNBC should include anthracyclines and taxanes, preferably with dose-dense sequential regimens I, A
 Carboplatin improves the pCR rate and event-free survival and may be considered as part of NAC for TNBC patients I, A
 Addition of neoadjuvant pembrolizumab to NAC should be considered in the neoadjuvant setting for cT2-4 N0-3 TNBC, 

irrespective of PD-L1 expression. Adjuvant pembrolizumab might be administered as adjuvant treatment
I, A

 In patients with triple-negative cT1cN0 tumors treated with NST, the recommended regimen is CT without pembrolizumab I, A
 Adjuvant capecitabine for 6–8 cycles should be considered in high-risk TNBC with residual invasive disease at surgery fol-

lowing standard NAC
I, B

 Adjuvant olaparib for 1 year should be considered in individuals with germline BRCA1/2 mutations and high-risk TNBC with 
residual invasive disease at surgery following standard NAC

I, A

 Adjuvant combined or sequential use of pembrolizumab (with either capecitabine or olaparib) may be considered in patients 
with residual disease

III, C

Follow-up of early breast cancer
 Healthy lifestyles, especially an active lifestyle, are recommended to prevent tumor recurrence and to improve quality of life II, B
 Regular follow-up visits are recommended every 3–6 months during the first 2 years, every 6 months from years 3–5, and 

annually thereafter
III, A

 Annual ipsilateral (after BCS) and/or a contralateral mammography is recommended for follow-up of early breast cancer II, A
 MRI of the breast may be considered for follow-up of young patients with dense breast tissue or with genetic or familial 

predisposition
II, B

 Ultrasound or contrast-enhanced mammography may be considered as an additional study under the indication of a radiolo-
gist in doubtful cases or when there is a contraindication to MRI

III, B

 There is no demonstrated survival benefit of including tumor markers or imaging tests (other than breast imaging) in the 
follow-up of asymptomatic patients

I, D

 Prompt diagnostic evaluation should be performed in patients with symptoms or abnormal findings on physical examination 
during follow-up

III, A

5-FU 5-fluorouracil, AC doxorubicin and cyclophosphamide, AI aromatase inhibitor, ALND axillary lymph node dissection, ASCO American 
Society of Clinical Oncology, BCS breast conserving surgery, CAP College of American Pathologists, CMF cyclophosphamide, methotrexate, 
and fluorouracil, CPS + ER clinical and pathological stage and estrogen receptor status and histologic grade, CT chemotherapy, DCIS ductal car-
cinoma in situ, EC epirubicin and cyclophosphamide, ER estrogen receptor, ET endocrine therapy, DCIS ductal carcinoma in situ, HER2 human 
epidermal growth factor receptor 2, HR hormone receptor, LHRH luteinizing hormone–releasing hormone, LVI lymphovascular invasion, MRI 
magnetic resonance imaging, NAC neoadjuvant chemotherapy, NET neoadjuvant endocrine therapy, NST neoadjuvant systemic therapy, OFS 
ovarian function suppression, PD-L1 programmed death-ligand 1, pCR pathologic complete response, PgR progesterone receptor, SLN sentinel 
lymph node, T-DM1 trastuzumab emtansine, TNBC triple-negative breast cancer
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Oncotype DX® is recommended in premenopausal 
patients with node-negative tumors (I, A). Based on results 
from the TAILORx trial [19], CT has some benefit for 
distant recurrence if the recurrence score is 16–25 (II, B).

Oncotype DX®, MammaPrint®, and EndoPredict® can 
be useful to guide adjuvant treatment in postmenopausal 
patients or those > 50 years old with node-negative tumors 
or who have 1–3 positive nodes (I, A; I, A; II, B) [17]. In 
addition, Prosigna® may be used as a standard option in 
postmenopausal patients with node-negative tumors (II, 
A) [52].

Dynamic changes in Ki67 after 2 weeks of periopera-
tive ET in postmenopausal women can be considered a 
surrogate prognostic factor based on the POETIC trial 
(II, B) [53]. According to results from the WGS-ADAPT 
and ADAPTcycle trials, dynamic changes in Ki67 after 
4 weeks of preoperative OFS and an aromatase inhibitor 
(AI) in premenopausal patients with a recurrence score 
of 0–25 might provide further prognostic stratification to 
determine the expected benefit of adjuvant CT (II, C) [54, 
55].

Systemic treatment for early‑stage 
luminal‑type breast cancer

Adjuvant endocrine therapy

There is robust evidence that ET improves survival of early-
stage luminal breast cancer. Adjuvant ET should be offered 
to all HR-positive patients regardless of age, menopausal 
status, CT exposure, hormone expression level (ER or PgR; 
if any or both are positive defined as ER > 1% and/or PgR 
> 10%), and/or HER2 status (I, A) [56]. There are several ET 
options. The individual choice should be adjusted to meno-
pause status, comorbidity, expected toxicities and risk of 
recurrence. Adjuvant systemic therapy is best started with-
out undue delays, as data reveal an important decrease in 
efficacy when it is administered > 12 weeks after surgery 
(I, A) [57] (Fig. 1).

Premenopausal patients

Tamoxifen for 5 years is the most widely established adju-
vant ET for low-risk (stage I) premenopausal patients (I, A) 
[58]. It should be considered for up to 10 years in patients 
with higher-risk tumors in the presence of ovarian func-
tion (at the expense of greater toxicity) (I, B) [59, 60]. In 

Fig. 1   HR-positive/HER2-negative early-stage breast cancer algo-
rithm. AI aromatase inhibitors, BC breast conservation, CDK4/6 cyc-
lin-dependent kinases 4 and 6, ER estrogen receptor, gBRAC1/2mut 
germline BRCA1/2 mutation, HER2 human epidermal growth factor 

receptor 2, HR hormone receptor, N axillar node, OFS ovarian func-
tion suppression, PEPI Preoperative Endocrine Prognostic Index, 
PgR progesterone receptor, yr(s) year(s)
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high-risk premenopausal patients who recover menses or 
ovarian function after CT (in the first 12–18 months), the 
addition of ovarian function suppression (OFS) for 2 to 
5 years plus ET should be offered (I, A), the most effective 
combination being with AIs [61, 62]. In patients treated with 
AIs plus chemical OFS, clinicians should monitor estrogen 
levels biochemically at regular intervals (I, A), mainly in 
younger patients during the first year of treatment. Lute-
inizing hormone–releasing hormone (LHRH) analogues 
should be administered in a monthly or 3-monthly sched-
ule for these patients (depending on patient preference and 
optimization of ovarian suppression), for a total duration of 
2.5–5 years (I, A).

In patients who become postmenopausal during the first 
2–5 years of tamoxifen treatment, a switch to AIs should be 
considered, depending on risk of late recurrence (II, A). The 
total duration of adjuvant ET should be 7.5–8 years if there 
is intermediate or high clinical risk of relapse (I, A).

Postmenopausal patients

For postmenopausal women, AIs (both non-steroidal and 
steroidal) are superior to tamoxifen (I, A), although their 
use should be individualized based on patient tolerance 
and drug toxicity profiles. AIs can be used upfront (non-
steroidal AI and exemestane), after 2–3 years of tamox-
ifen (non-steroidal AI and exemestane), or as extended 
adjuvant therapy after 5 years of tamoxifen (letrozole and 
anastrozole) (I, A), especially in intermediate- to high-risk 
patients [63–68].

Extended adjuvant therapy should be discussed with all 
patients, except for those with a very low risk of relapse (I, 
A). In patients undergoing extended therapy, the optimal 
duration of ET is 7.5–8 years; and there is only a minimal 
benefit from the use of AIs for > 8 years (I, C) [69]. The 
predictive benefit of the Breast Cancer Index for extended 
ET has been demonstrated in various cohorts that include 
patients with 0–3 involved lymph nodes [70–72].

The option of 10 years of tamoxifen could be considered 
in high-risk postmenopausal patients, or those who decline 
or have a contraindication to AIs (I, A).

Other therapies in the adjuvant setting

Bisphosphonates

Bisphosphonates are recommended in women who are post-
menopausal, or undergoing ovarian suppression who are at 
high risk of recurrence and/or treatment-related bone loss (I, 
A) [73, 74]. Testing for tumor expression of the transcrip-
tion factor, MAF (a biomarker for bone metastasis) may be 
useful to identify patients who will benefit from adjuvant 

bisphosphonates. Analyses of MAF expression in patients 
treated with zoledronate or clodronate found better out-
comes (iDFS, DFS, and overall survival [OS]) in patients 
with MAF-negative tumors [75–77]. Indeed, patients with 
MAF-positive tumors may experience more extraskeletal 
recurrences [76]. The MAF-Test™ may be an option to iden-
tify MAF-negative patients with a higher benefit of adjuvant 
bisphosphonates and those in whom these treatments should 
be avoided (III, B).

Cell cycle inhibitors

Adjuvant abemaciclib for 2 years in combination with ET is 
indicated in high-risk patients, defined as those with tumors 
with > 4 positive nodes, or 1–3 nodes and tumor size > 5 cm 
or histologic grade 3, independent of Ki67 levels (I, A) based 
on the results of the monarchE trial (5-year absolute invasive 
disease-free survival [iDFS] benefit 7.6%) [78].

Based on updated NATALEE trial results (44-month 
absolute iDFS benefit 4.9%), adjuvant ribociclib for 3 years 
in combination with AI-based ET may be considered in 
high- and intermediate-risk patients, defined according to 
the NATALEE trial inclusion criteria of stages IIB–III, or 
stage IIA pN0 with high-risk features (grade 3 or grade 2 
plus either high genomic risk or Ki67 > 20%) (I, B) [79].

PARP inhibitors

In the OlympiA trial, 1-year adjuvant olaparib demonstrated 
improved 4-year OS (89.9% vs 86.4% with placebo) and 
iDFS (82.7% vs 75.4% with placebo) in patients with HER2-
negative breast cancer with BRCA1 or BRCA2 germline 
pathogenic mutations, and with high-risk clinic-patholog-
ical features (at least four pathologically-confirmed posi-
tive lymph nodes in the ER-positive population) [80]. Triple 
negative or ER-positive patients treated with neoadjuvant 
chemotherapy (NAC) who do not achieve a pCR (clinical 
and pathological stage and ER status and histologic grade 
[CPS + EG] score of ≥ 3 in the ER-positive group) are also 
candidates for this treatment (I, A) [81]. Other patients with 
high-risk gBRCA-mutated tumors should receive adjuvant 
olaparib in an individualized manner.

Adjuvant chemotherapy in hormone 
receptor‑positive disease

The use of CT as adjuvant treatment for ER-positive, HER2-
negative disease is recommended for high-risk tumors 
defined by either clinical or genomic profiling characteris-
tics (I, A), considered to be: T2 to T4 tumors and/or axillary 
N2-3 involvement; extensive lympho-vascular invasion; high 
Ki67; low ER expression; younger age or premenopausal 
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status, and intermediate- to high-risk genomic score. In pre-
menopausal patients under 55 years of age, recent unpub-
lished post-hoc data from the RxPonder trial suggest the 
potential utility of anti-Müllerian hormone (AMH) levels 
to predict the benefit of adjuvant CT. In patients aged 50 to 
55 years and/or of uncertain menopausal status, AMH levels 
> 10 pg/mL might be useful for decision making regarding 
use of CT (II, C) [82].

CT should be administered for 12–24  weeks (4–8 
cycles) (I, A). A sequential anthracycline/taxane-based 
regimen is the standard for most patients (I, A). Anthra-
cycline-based regimens should not include 5-fluorouracil 
(5-FU); epirubicin and cyclophosphamide [EC] or doxo-
rubicin and cyclophosphamide (AC) are standard (I, A) 
[83, 84]. Since many patients treated with adjuvant CT 
are included in the high-risk category, the use of dose-
dense schedules (with granulocyte colony-stimulating 
factor support) should be considered in most patients (I, 
A) [85, 86]. In selected lower-risk patients, four cycles of 
taxane-or anthracycline-based CT or cyclophosphamide, 
methotrexate, and fluorouracil (CMF) may be used (II, 
B) [87, 88]. Non-anthracycline regimens may be used in 
patients at risk for cardiac complications (I, A) [88]. One-
year adjuvant olaparib should be offered to HR-positive, 
HER2-negative patients carrying a germline pathogenic 
variant in BRCA1/2 with high-risk features (stage pN2 in 
patients treated with adjuvant CT, or high-risk defined 
as clinical and pathological stage and ER status and his-
tologic grade score > 3 without pCR in patients treated 
with NST), based on the results of the OlympiA trial (I, 
A) [80].

In male patients, tamoxifen is the standard adjuvant 
systemic therapy (III, A); AIs should not be used alone in 
this setting. If a strong contraindication exists for the use 
of tamoxifen, a combination of an AI plus a LHRH ana-
logue may be considered (III, B). CT indications and regi-
mens should follow the same recommendations as those 
for breast cancer in female patients (discuss with patients 
higher toxicity and compliance) (III, A) [89–91].

Neoadjuvant treatment in hormone 
receptor‑positive disease

Neoadjuvant treatment is recommended in locally 
advanced tumors and in those situations where a decrease 
in the extent of surgery is needed (I, A). The timing of 
treatment (pre- versus postoperative) has no effect on 
long-term outcomes, except a possible small increase in 
locoregional recurrences, but without impact on survival 
(II, A) [92].

Neoadjuvant endocrine therapy (NET) alone may be 
offered to those postmenopausal patients with strongly 

HR-positive tumors (ER > 60%, or RE 40–60% and PgR 
> 10%) (I, A). AIs are more effective than tamoxifen in 
decreasing Ki67 levels and tumor size, and facilitating 
less extensive surgery (I, A) [93, 94]. The preferred ET 
option for postmenopausal patients is an AI for at least 
6–8 months or until maximum response (II, B). NET is not 
routinely recommended in premenopausal patients, outside 
of clinical trials. However, in highly selected patients with 
luminal A-like tumors and no indication for CT, who are 
not candidates for optimal surgery, OFS plus an AI can be 
considered (II, C) [95]. In clinical trials comparing NET 
and CT, similar response rates were observed but with a 
significantly lower toxicity for NET (II, B) [96].

The efficacy evaluation of NET has been performed 
according to surrogate parameters such as the decrease 
of the Ki67 levels during the first cycle of NET, or the 
Preoperative Endocrine Prognostic Index (PEPI) score 
after surgery (II, B) [97]. Different gene expression-based 
assays have been evaluated in core needle biopsy before 
neoadjuvant therapy, as good predictors of treatment 
response, although this approach is currently considered 
experimental (II, C) [98].

CT drugs and drug regimens used in the preoperative 
setting should be selected according to rules identical to 
those in the postoperative setting (I, A). A sequential regi-
men of anthracyclines and taxanes is recommended for the 
vast majority of patients (I, B).

Systemic treatment for HER2‑positive 
early‑stage breast cancer

Neoadjuvant treatment

Response to neoadjuvant treatment in HER2-positive 
breast cancer provides useful information on pathological 
response, which is considered a reliable surrogate marker 
of disease-free survival (DFS) and potentially OS [99]. 
Residual disease after neoadjuvant treatment also allows 
tailoring of adjuvant treatment after surgery.

Patients with ≥ cT2 tumors or cN-positive disease 
should be treated with standard CT (taxane-AC/EC or tax-
ane with or without carboplatin) plus dual HER2 blockade 
with pertuzumab plus trastuzumab [100]. The efficacy of 
this dual HER2 blockade has been endorsed by the latest 
analysis of the APHINITY study, confirming an OS benefit 
in the early setting for node-positive tumors at diagnosis 
[101] (I, A) (Fig. 2).

Established NAC regimens are either an anthracy-
cline-taxane sequence plus pertuzumab plus trastuzumab 
or docetaxel-carboplatin plus dual HER2 blockade, for 
a minimum of 9 weeks of taxane plus anti-HER2 ther-
apy. Recently, the TRAIN-2 study suggested that an 
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anthracycline combination does not increase efficacy in 
terms of pCR or patient outcomes versus a sequential 
taxane-platinum containing regimen with dual antibody 
blockade, and with similar long-term outcomes [102]. The 
evidence for anthracycline-free CT in HER2-positive early 
breast cancer was reinforced in the neoadjuvant setting 
by the results of the TRY-PHAENA trial [103], and in 
the adjuvant setting by the BCIRG-006 trial [104]. The 
incidence of significant declines in left ventricular ejection 
fraction is lower without anthracycline-containing regi-
mens so this could be the chosen CT backbone if seeking 
to avoid cardiotoxicity (II, B).

HER2DX could help to identify suitable candidates for 
escalation and de-escalation treatment strategies in some 
clinical situations. It could be used in patients with HER2-
positive tumors who plan to undergo NST to aid decision-
making regarding CT agents to use in combination with 
dual HER2 blockade with trastuzumab and pertuzumab. 
Additional prospective validation is ongoing (II, B) [105].

Adjuvant treatment

The administration of trastuzumab plus adjuvant CT 
reduces the risk of relapse and mortality, regardless of 
tumor size, age, and nodal and HR status [104, 106, 107]. 
The optimal duration of trastuzumab treatment has been 

established as 12 months (I, A) [108, 109]. It may be safely 
combined with either RT or ET. Adjuvant trastuzumab is 
recommended in all tumors > 1 cm regardless of nodal 
status (I, A), and might be considered in node-negative 
tumors of 0.5–1 cm, especially in patients with ER-nega-
tive disease, although no level I evidence exists for such 
use (II, B). Thus, four cycles of AC or EC followed by 
3 months of paclitaxel or docetaxel, both in combination 
with trastuzumab (AC/EC → P/D + H), or docetaxel, car-
boplatin, and trastuzumab (TCH) are preferred regimens 
(I, A).

In patients with stage I disease, treatment with paclitaxel 
for 12 weeks in combination with trastuzumab followed by 
1 year of single-agent trastuzumab should be considered, 
based on the results of the phase II APT trial (II, B) [22].

In the APHINITY trial [101, 110], the addition of per-
tuzumab demonstrated a modest but significant iDFS and 
OS benefit in node-positive patients who had not received 
neoadjuvant therapy, regardless of HR status. Based on this 
trial, the European Medicines Agency (EMA) approved 
the use of 18 cycles of dual trastuzumab plus pertuzumab 
treatment in the high-risk node-positive population, regard-
less of whether it was initiated in the adjuvant or neoadju-
vant setting (I, A). Despite this evidence, Spanish health 
authorities have declined to fund the adjuvant indication for 
pertuzumab.

Fig. 2   HER2-positive early-stage breast cancer algorithm. cN clini-
cally positive axillary node, cT clinical tumor stage, HER2 human 
epidermal growth factor receptor 2 positive, N axillar node, pCR 
pathologic complete response, pN primary node, pT primary tumor, 
T tumor, TDM-1 trastuzumab emtansine, yr year. aStandard chemo-

therapy regimens are taxane-doxorubicin and cyclophosphamide/epi-
rubicin and cyclophosphamide, or taxane-carboplatin. bOne year after 
completing trastuzumab, consider neratinib for 1  year in hormone 
receptor-positive and high risk (N-positive) patients. This treatment 
is still awaiting financial approval from the health authorities in Spain
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The addition of 1 year of adjuvant neratinib improved 
iDFS in patients with HER2-positive breast cancer after 
1 year of trastuzumab in the phase III EXTENET trial 
[111]. The benefit was greater in patients with HR-positive 
and node-positive disease, at the expense of increased tox-
icity (diarrhea) (I, B). Neratinib has been approved by the 
EMA, which restricted its use to HR-positive disease. The 
authorities in Spain also restrict its use to patients who 
have not completed 1 year of trastuzumab for any reason.

In patients who received neoadjuvant treatment (mini-
mum 6 cycles with at least 9 weeks of taxane plus trastu-
zumab regimen) and who did not achieve pCR, 14 cycles 
of adjuvant trastuzumab emtansine (T-DM1) substantially 
improved outcomes compared with adjuvant trastuzumab 
in the KATHERINE trial, with a substantial difference in 
7-year iDFS (80.8% vs 67.1%) and OS (89.1% vs 84.4%). 
This benefit was seen independently of adjuvant ET, RT or 
HER2 status in the residual disease [112] (I, A).

For those with pCR, adjuvant anti-HER2 therapy 
with trastuzumab should be administered until a full 
year of total anti-HER2 therapy has been completed (I, 
A). Patients with node-positive disease at diagnosis may 
receive adjuvant pertuzumab added to trastuzumab, as sug-
gested by the results of the APHINITY trial [101, 113] 
(II, B),

In patients with HER2-positive, HR-positive breast 
cancer, adjuvant ET should be administered following the 
same principles as for patients with HER2-negative disease. 

No evidence exists to support the use of adjuvant CDK4/6 
inhibitors or PARP inhibitors in HER2-positive early breast 
cancer.

Systemic treatment for triple‑negative 
breast cancer

Adjuvant treatment

TNBC is a heterogeneous disease that accounts for approxi-
mately 15–20% of all breast cancers [114]. It tends to com-
prise high-grade tumors with a high proliferation index and 
a particular trend to metastasize early to organs such as liver, 
lung, and central nervous system [115].

While historically, surgery and adjuvant CT have been 
considered the cornerstone of early TNBC treatment, NST 
has emerged as the preferred option, not just in locally 
advanced tumors but also in smaller tumors. Since systemic 
therapy should be considered in all stage I tumors (except 
in those ≤ 5 mm, with an excellent prognosis without CT) 
[116], administration of NST could yield locoregional ben-
efits and offer response information (Fig. 3). Nevertheless, 
when upfront surgery and adjuvant CT is the preferred 
option, the regimen should include an anthracycline and 
a taxane (I, B), although a taxane/cyclophosphamide or 
taxane/platinum combination can represent a good alterna-
tive in patients with potential cardiac toxicity (I, B) [117, 

Fig. 3   Triple-negative early-stage breast cancer algorithm. cN clinically positive axillary node, cT clinical tumor stage, gBRAC1/2mut germline 
BRCA1/2 mutation, N axillar node, pCR pathologic complete response, pN primary node, pT primary tumor, T tumor, yr year
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118]. CT should be discussed with patients with pT1b N0 
(6–10 mm) tumors, weighing potential risks and benefits in 
this good prognosis group [116] (III, B).High levels of tumor 
infiltrating lymphocytes are associated with better short and 
long-term outcomes, and can be useful for selection of adju-
vant CT regimens [119].

Neoadjuvant treatment

In early-stage TNBC, NST is the preferred approach for 
cT1c-4 N0 or node-positive disease (I, A). This recommen-
dation follows European guidelines [120].

NST with CT or NAC is the preferred approach in locally 
advanced (stage II–III) TNBC, leading classically to pCR 
rates of 30–40% [121]. Patients who achieve a pCR have 
an excellent prognosis. Residual disease after NAC is a rec-
ognized biomarker associated with an increased recurrence 
risk that can be very useful when selecting patients for post-
neoadjuvant escalating therapies.

The combination of anthracyclines and taxanes is the 
treatment of choice (I, A), preferably with dose-dense 
sequential regimens. A meta-analysis of nine randomized, 
controlled trials investigating platinum-based versus plati-
num-free NAC in TNBC reported an increase in pCR from 
37.0% to 52.1% with platinum-based regimens [121]. A 
more recent meta-analysis showed improved long-term DFS 
and OS with carboplatin [117], indicating that this agent 
should be added to CT based on taxane or sequential taxane 
and anthracycline regimens (I, A).

The recent incorporation of immunotherapy to NAC regi-
mens for TNBC has changed the “CT-only” neoadjuvant 
approach in these patients. In patients with triple-negative 
cT1cN0 tumors treated with NST, the recommended regi-
men is CT without pembrolizumab (I, A). For cT2-4 N0-3 
tumors, based on the updated results of the phase III KEY-
NOTE-522 trial [122], which showed a benefit in 5-year 
OS (86.6% vs 81.7%) and 5-year event-free survival (EFS) 
in both the pCR (92.2% vs 88.2%) and non-pCR (62.6% vs 
52.3%) groups [123], pembrolizumab should be added to 
CT in the neoadjuvant setting and continued in the adjuvant 
setting, irrespective of programmed death-ligand 1 (PD-L1) 
expression and pCR status (I, A).

As stated above, patients with residual disease after NAC 
have a significant risk of recurrence, particularly in the first 
2–3 years following diagnosis. In the post-neoadjuvant set-
ting, the administration of 6–8 cycles of capecitabine rep-
resents a good therapeutic option, based on the results of 
the CREATE-X trial [124] and a meta-analysis [125] (I, B). 
One-year adjuvant olaparib should be offered to patients 
with TNBC who carry a germline pathogenic variant in 
BRCA1/2 and without pCR after NST, or after adjuvant 
CT in patients with tumors > 2 cm (> pT2) or lymph node 
(> pN1) involvement in primary surgery cases (I, A). This 

is based on the results of the OlympiA trial, which showed a 
significant increase in 4-year iDFS (82.7% vs 75.4%) and OS 
(89.8% vs 86.4%) in this population [80]. Although no sup-
portive data are available, adjuvant combined or sequential 
use of pembrolizumab (with either capecitabine or olaparib) 
may be considered in patients with residual disease (III, C).

Follow‑up, long‑term implications, 
and survivorship

Breast cancer follow-up should focus on detecting disease 
relapse or second primary neoplasms. Although there is no 
universal sequence or protocol for the follow-up of these 
patients, taking into account both patient needs and follow-
up costs, regular visits are recommended every 3–6 months 
in the first 2 years, every 6 months after 3–5 years, and annu-
ally thereafter (III, A). As part of monitoring, each visit 
should include a thorough anamnesis, record of symptoms, 
and physical examination. Annual ipsilateral (after BCS) 
and/or contralateral mammography (after mastectomy) is 
recommended (II, A). An MRI of the breast may be indi-
cated for young patients, especially in cases of dense breast 
tissue and genetic or familial predisposition [126] (II, B). 
Ultrasound may be considered only as an additional study 
under the indication of a radiologist in doubtful cases or 
when there is a contraindication for MRI; contrast-enhanced 
mammography might also be indicated in these cases (III, 
B) [127]. Routine imaging of reconstructed breast is not 
indicated.

There are no data to indicate that either laboratory or 
imaging tests or any tumor markers, such as cancer antigen 
15-3 (CA15-3) or carcinoembryonic antigen (CEA), result 
in a survival benefit (I, D). In symptomatic patients or in 
the case of abnormal findings on examination, appropriate 
and specific tests should be performed immediately (III, A) 
[127].

It is also important to evaluate and manage the toxicities 
of the treatment received, both physical and psychosocial, 
in the short and long term. Patients on tamoxifen treatment 
will require age-appropriate gynecological screening. Those 
on an AI or who experience ovarian failure secondary to 
treatment should undergo monitoring of bone health with a 
bone mineral density determination at baseline and periodi-
cally thereafter [127]. Finally, healthy lifestyle habits, such 
as an active lifestyle (II, B), a healthy diet, limited alcohol 
consumption, and achieving and maintaining an ideal body 
weight (body mass index 20–25 kg/m2) can lead to optimal 
breast cancer outcomes and improved quality of life [127].

A summary of the SEOM recommendations/clinical 
practice guidelines for early-stage breast cancer is shown 
in Table 3.
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