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Please Note
The NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines®) are a statement of consensus of the 
authors regarding their views of currently accepted ap-
proaches to treatment. The NCCN Guidelines® Insights 
highlight important changes to the NCCN Guidelines® 
recommendations from previous versions. Colored 
markings in the algorithm show changes and the discus-
sion aims to further the understanding of these changes 
by summarizing salient portions of the NCCN Guide-
line Panel discussion, including the literature reviewed.

These NCCN Guidelines Insights do not represent 
the full NCCN Guidelines; further, the National Com-
prehensive Cancer Network® (NCCN®) makes no repre-
sentation or warranties of any kind regarding the content, 
use, or application of the NCCN Guidelines and NCCN 
Guidelines Insights and disclaims any responsibility for 
their applications or use in any way.

The full and most current version of these NCCN 
Guidelines are available at NCCN.org.

© National Comprehensive Cancer Network, Inc. 
2017, All rights reserved. The NCCN Guidelines and the 
illustrations herein may not be reproduced in any form 
without the express written permission of NCCN.
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Abstract
These NCCN Guidelines Insights highlight the important updates/changes to the surgical axillary staging, radiation therapy, and 
systemic therapy recommendations for hormone receptor–positive disease in the 1.2017 version of the NCCN Guidelines for Breast  
Cancer. This report summarizes these updates and discusses the rationale behind them. Updates on new drug approvals, not available 
at press time, can be found in the most recent version of these guidelines at NCCN.org.
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NCCN: Continuing Education
Target Audience:  This activity is designed to meet the educa-
tional needs of physicians, nurses, and pharmacists involved in 
the management of patients with cancer.

Accreditation Statement
Physicians: National Comprehensive Cancer Network is accredited 
by the Accreditation Council for Continuing Medical Education 
(ACCME) to provide continuing medical education for physicians.

NCCN designates this journal-based CE activity for a maximum 
of 1.0 AMA PRA Category 1 Credit™. Physicians should claim 
only the credit commensurate with the extent of their partici-
pation in the activity.

Nurses: National Comprehensive Cancer Network is accredited 
as a provider of continuing nursing education by the American 
Nurses Credentialing Center`s Commission on Accreditation. 

NCCN designates this educational activity for a maximum of 
1.0 contact hour. 

Pharmacists:  National Comprehensive Cancer Network is 
accredited by the Accreditation Council for Pharmacy Edu-
cation as a provider of continuing pharmacy education. 

NCCN designates this knowledge-based continuing education 
activity for 1.0 contact hour (0.1 CEUs) of continuing education 
credit. UAN: 0836-0000-17-004-H01-P

All clinicians completing this activity will be issued a certificate 
of participation. To participate in this journal CE activity: 1) re-
view the educational content; 2) take the posttest with a 66% 
minimum passing score and complete the evaluation at http://
education.nccn.org/node/80546; and 3) view/print certificate.

Release date: April 10, 2017; Expiration date: April 10, 2018

Learning Objectives: 

Upon completion of this activity, participants will be able to: 

• �Integrate into professional practice the updates to NCCN 
Guidelines for Breast Cancer

• ��Describe the rationale behind the decision-making  
process for developing the NCCN Guidelines for Breast 
Cancer
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NCCN Categories of Evidence and Consensus
 
Category 1: Based upon high-level evidence, there 
is uniform NCCN consensus that the intervention 
is appropriate.

Category 2A: Based upon lower-level evidence, there 
is uniform NCCN consensus that the intervention is 
appropriate.

Category 2B: Based upon lower-level evidence, there 
is NCCN consensus that the intervention is appro-
priate.

Category 3: Based upon any level of evidence, there 
is major NCCN disagreement that the intervention 
is appropriate.

All recommendations are category 2A unless otherwise 
noted.

Clinical trials: NCCN believes that the best management 
for any cancer patient is in a clinical trial. Participation in 
clinical trials is especially encouraged.

Version 1.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®. BINV-2

kSee NCCN Guidelines for Older Adult Oncology for special treatment considerations. 
lSee Surgical Axillary Staging (BINV-D).
mSee Axillary Lymph Node Staging (BINV-E) and Margin Status in Infiltrating 

Carcinoma (BINV-F). 
nSee Special Considerations to Breast-Conserving Therapy Requiring Radiation 

Therapy (BINV-G).
oExcept as outlined in the NCCN Guidelines for Genetic/Familial High-Risk 

Assessment: Breast and Ovarian and the NCCN Guidelines for Breast Cancer 
Risk Reduction, prophylactic mastectomy of a breast contralateral to a known 
unilateral breast cancer is discouraged. When considered, the small benefits from 
contralateral prophylactic mastectomy for women with unilateral breast cancer must 
be balanced with the risk of recurrent disease from the known ipsilateral breast cancer, 

psychological and social issues of bilateral mastectomy, and the risks of contralateral 
mastectomy. The use of a prophylactic mastectomy contralateral to a breast treated 
with breast-conserving therapy is very strongly discouraged.

pSee Principles of Breast Reconstruction Following Surgery (BINV-H).
qConsider imaging for systemic staging, including chest/abdominal ± pelvic diagnostic 

CT with contrast, bone scan, and optional FDG PET/CT (See BINV-1).
rSee Principles of Radiation Therapy (BINV-I).
sPBI may be administered prior to chemotherapy. 
tBreast irradiation may be omitted in patients ≥70 y of age with estrogen-receptor 

positive, clinically node-negative, T1 tumors who receive adjuvant endocrine therapy 
(category 1).

LOCOREGIONAL TREATMENT OF CLINICAL STAGE I, IIA, OR IIB DISEASE OR T3, N1, M0k 

Lumpectomy with 
surgical axillary staging 
(category 1)l,m,n

or

Total mastectomy with surgical axillary 
stagingl,m,o (category 1) ± reconstructionp 
or
If T2 or T3 and fulfi lls criteria for breast-
conserving therapy except for sizen

≥4 positiveq 
axillary nodes

1–3 positive 
axillary nodes

Negative 
axillary nodes

Radiation therapy to whole breast with or without boostr to tumor bed 
(category 1), infraclavicular region, supraclavicular area, internal mammary 
nodes, and any part of the axillary bed at risk (category 1). It is common for 
radiation therapy to follow chemotherapy when chemotherapy is indicated.

Radiation therapy to whole breast with or without boostr to tumor bed 
(category 1). Strongly consider radiation therapy to infraclavicular region, 
supraclavicular area, internal mammary nodes, and any part of the axillary 
bed at risk. It is common for radiation therapy to follow chemotherapy when 
chemotherapy is indicated.
Radiation therapy to whole breast with or without boostr to tumor bed, and 
consider regional nodal radiation in patients with central/medial tumors 
or tumors >2 cm with other high-risk features (young age or extensive 
lymphovascular invasion [LVSI]).
or 
Consideration of accelerated partial breast irradiation (APBI) in selected low-
risk patients.r,s
It is common for radiation therapy to follow chemotherapy when 
chemotherapy is indicated.t 
See Locoregional Treatment (BINV-3)

Consider Preoperative Systemic Therapy Guideline (BINV-10)

See
BINV-4

Overview
Breast cancer is the most common malignancy in 
women in the United States and is second only to 
lung cancer as a cause of cancer death. The American 
Cancer Society estimates that 255,180 Americans 
will be diagnosed with breast cancer and 41,070 will 
die of the disease in the United States in 2017.1 The 
therapeutic options for patients with noninvasive or 
invasive breast cancer are complex and varied. The 
NCCN Clinical Practice Guidelines in Oncology 
(NCCN Guidelines) for Breast Cancer include up-
to-date guidelines for the clinical management of pa-
tients with carcinoma in situ, invasive breast cancer, 
Paget’s disease, phyllodes tumor, inflammatory breast 
cancer, and breast cancer during pregnancy. These 
guidelines are developed by a multidisciplinary panel 
of representatives from NCCN Member Institutions 
with breast cancer–focused expertise in the fields of 
medical oncology, surgical oncology, radiation on-
cology, pathology, reconstructive surgery, and pa-
tient advocacy.
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In the most recent version of NCCN Breast 
Cancer Guidelines, Version 1.2017, the NCCN 
panel included updated recommendations for situa-
tions where axillary lymph node dissection (ALND) 
can be omitted in women with stages I, II, and IIIA 
(T3N1M0) breast cancer; for whole-breast radia-
tion therapy (WBRT) using hypofractionation, up-
dates regarding accelerated partial breast irradiation 
(APBI) and regional nodal irradiation (RNI) in 
women with early-stage breast cancer; and systemic 
therapy for women with hormone receptor–positive 
breast cancer in the adjuvant and metastatic set-
tings. The full version of these guidelines is available 
online (NCCN.org).

Surgical Axillary Staging for Stages 
I, IIA, IIB, and IIIA (T3N1M0)
ALND is the standard of care for patients with 
clinically positive nodes. However, ALND is asso-
ciated with lymphedema and other significant mor-

Version 1.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®. BINV-3

LOCOREGIONAL TREATMENT OF CLINICAL STAGE I, IIA, OR IIB DISEASE OR T3, N1, M0k

qConsider imaging for systemic staging, including chest/abdominal ± pelvic diagnostic 
CT with contrast, bone scan, and optional FDG PET/CT (See BINV-1).

rSee Principles of Radiation Therapy (BINV-I).
uPostmastectomy radiation therapy may be considered for patients with multiple high-

risk recurrence factors, including central/medial tumors or tumors >2 cm with other 
high-risk features such as young age and/or extensive LVI.

Total mastectomy 
with surgical axillary 
stagingl,m (category 1) 
± reconstructionp 

≥4 positive 
axillary nodesq

1–3 positive 
axillary nodes

Negative axillary nodes 
and tumor >5 cm
or
margins positive

Negative axillary nodes and 
tumor ≤5 cm and negative 
margins but <1 mm

Negative axillary nodes 
and tumor ≤5 cm and 
margins ≥1 mm

Radiation therapyr to chest wall + infraclavicular region, 
supraclavicular area, internal mammary nodes, and any 
part of the axillary bed at risk (category 1). It is common 
for radiation therapy to follow chemotherapy when 
chemotherapy is indicated.

Strongly consider radiation therapyr to chest wall + 
infraclavicular region, supraclavicular area, internal 
mammary nodes, and any part of the axillary bed at risk. It 
is common for radiation therapy to follow chemotherapy 
when chemotherapy is indicated.

Consider radiation therapyr to chest wall ± infraclavicular 
region, ± supraclavicular area, ± internal mammary nodes 
and any part of the axillary bed at risk. It is common 
for radiation therapy to follow chemotherapy when 
chemotherapy is indicated.

Consider radiation therapyr to chest wall, ± regional nodal 
radiation in patients with central/medial tumors or 
tumors >2 cm with other high-risk features (young age or 
extensive LVSI).
 It is common for radiation therapy to follow chemotherapy 
when chemotherapy is indicated.

No radiation therapyu

See
BINV-4

kSee NCCN Guidelines for Older Adult Oncology for special treatment 
considerations. 

lSee Surgical Axillary Staging (BINV-D).
mSee Axillary Lymph Node Staging (BINV-E) and Margin Status in Infiltrating 

Carcinoma (BINV-F). 
pSee Principles of Breast Reconstruction Following Surgery (BINV-H).

bidities,2–4 and therefore sentinel lymph node biopsy 
(SLNB) has replaced axillary evaluation for patients 
with clinically node-negative disease. 

Based on several randomized trials, it is now ac-
cepted that patients with a negative sentinel lymph 
node (SLN) do not need an ALND.5–8

The ACOSOG Z0011 trial randomized women 
≥18 years of age with T1/T2 tumors, <3 positive 
SLNs, undergoing lumpectomy and WBRT to ei-
ther SLNB alone (n=436) or ALND (n=420). In 
this study, no difference was seen in local recurrence, 
disease-free survival (DFS), or overall survival (OS) 
between women with positive SLNs undergoing a 
completion ALND versus no ALND. Only estrogen 
receptor (ER)–negative status, age <50 years, and 
lack of adjuvant systemic therapy were associated 
with decreased OS.9 At a median follow-up of 6.3 
years, locoregional recurrences were noted in 4.1% 
of patients in the ALND group and 2.8% of those 
in the SLNB group (P=.11). Median OS was ap-
proximately 92% in each group.10 Long term follow-
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Version 1.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
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aaThere are limited data to make chemotherapy recommendations for those >70 y of 
age. See NCCN Clinical Practice Guidelines for Older Adult Oncology.

bbThe prognosis of patients with T1a and T1b tumors that are node negative is 
uncertain even when HER2 is amplified or overexpressed. This is a population of 
breast cancer patients that was not studied in the available randomized trials. The 
decision for use of trastuzumab therapy in this cohort of patients must balance the 
known toxicities of trastuzumab, such as cardiac toxicity, and the uncertain, absolute 
benefits that may exist with trastuzumab therapy. 

ccAdjuvant chemotherapy with weekly paclitaxel and trastuzumab (Tolaney et al. 
NEJM 2015) can be considered for HER2-positive T1a N0 cancers, particularly if 
the primary cancer is ER negative, and the tumor size borders on T1b (>5 mm).  
The absolute benefit of HER2-based systemic chemotherapy is likely negligible 
in patients with ER-positive cancers and tumor size bordering on T1mic (<1 mm), 
when the estimated recurrence risk is less than 5% and endocrine therapy remains 
a viable option for systemic treatment.

ddA pertuzumab-containing regimen can be administered to patients with ≥T2 or ≥N1, 
HER2-positive, early-stage breast cancer.

SYSTEMIC ADJUVANT TREATMENT - HORMONE RECEPTOR-POSITIVE - HER2-POSITIVE DISEASEb

Histology:w
• Ductal
• Lobular
• Mixed
• Metaplastic

pT1, pT2, or pT3; 
and pN0 or pN1mi 
(≤2 mm axillary 
node metastasis)

Node positive (one or more 
metastases >2 mm to one or more 
ipsilateral axillary lymph nodes)

Tumor ≤0.5 cm
including
microinvasive 

Tumor 0.6–1.0 cm 

Tumor >1 cm

pN0

pN1mi Adjuvant endocrine therapyx,y    
or
Adjuvant chemotherapyz,aa

with trastuzumabbb followed 
by endocrine therapyx,y   See Follow-Up

(BINV-16)

Consider adjuvant endocrine therapyx,y  
± adjuvant chemotherapyz,aa with 
trastuzumabbb,cc (category 2B)

Adjuvant chemotherapyz,aa,dd

with trastuzumabbb followed by 
endocrine therapyx,y (category 1)

bSee Principles of HER2 Testing (BINV-A).
wMixed lobular and ductal carcinoma should be graded based on the ductal 

component and treated based on this grading. For metaplastic carcinoma, the 
prognostic value of the histologic grading is uncertain. However, when a specific 
histologic subtype of metaplastic carcinoma is present and accounts for more than 
10% of the tumor, the subtype is an independent prognostic variable.

xConsider adjuvant bisphosphonate therapy in postmenopausal (natural or induced) 
patients receiving adjuvant endocrine therapy.

yEvidence supports that the magnitude of benefit from surgical or radiation ovarian 
ablation in premenopausal women with hormone receptor-positive breast cancer is 
similar to that achieved with CMF alone. See Adjuvant Endocrine Therapy (BINV-J).

zChemotherapy and endocrine therapy used as adjuvant therapy should be given 
sequentially with endocrine therapy following chemotherapy. Available data 
suggest that sequential or concurrent endocrine therapy with radiation therapy is 
acceptable. See Adjuvant Endocrine Therapy (BINV-J) and Preoperative/Adjuvant 
Therapy Regimens (BINV-K). 

up (median, 9.25 years) results of the ACOSOG 
Z0011 study showed no statistically significant dif-
ference in local recurrence-free survival between  
the groups (P=.13).11 The cumulative incidence of 
ipsilateral axillary recurrences at 10 years was 0.5% 
(2 patients) in those who underwent ALND and 
1.5% (5 patients) in those who underwent SLNB 
alone (P=.28).11 The 10-year cumulative incidence 
of local regional recurrences was 6.2% with ALND 
and 5.3% with SLNB alone (P=.36).11 Results of 
the ACOSOG Z0011 trial show that ALND is not 
needed in women with early-stage breast cancer who 
have only 1 or 2 SLN metastases who will receive 
WBRT as part of breast-conserving therapy. 

Another randomized trial (IBCSG 23-01) was 
specifically designed to compare outcomes in patients 
with sentinel micrometastases (≤2 mm) treated with 
ALND versus no ALND.12 Although the ACOSOG 
Z0011 trial was limited to those undergoing breast-
conserving therapy, this trial included patients under-
going mastectomy (9%).12 No differences were seen in 

the group treated with ALND versus those not treat-
ed with ALND in 5-year DFS rate (84.4% [95% CI, 
80.7%–88.1%] vs 87.8% [95% CI, 84.4%–91.2%]); 
cumulative incidence of breast cancer events, includ-
ing local, regional, contralateral breast, and distant 
recurrence (10.8% [95% CI, 7.6–14.0] vs 10.6% [95% 
CI, 7.5–13.8]); or OS rate (97.6% [95% CI, 96.0%–
99.2%] vs 97.5% [95% CI, 95.8%–99.1%]).12 Re-
gional recurrence was <1% for those who underwent 
ALND and 1% for those who did not.12 Results of this 
trial show that in patients with only micrometastases 
in the SLNs, ALND is not needed. 

The results of a trial by the European EORTC 
group (AMAROS) assessed whether axillary ra-
diation therapy (RT) provides regional control with 
fewer side effects compared with ALND.13 This 
trial included patients (n=4,823) with T1 or T2 
breast cancer and positive SLNs (micrometastatic 
or macrometastatic), and included a small fraction 
of patients (n=248) treated with mastectomy.13 The  
results reported no difference in 5-year OS or DFS for 
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SYSTEMIC ADJUVANT TREATMENT - HORMONE RECEPTOR-POSITIVE - HER2-NEGATIVE DISEASEb 

pT1, pT2, or pT3; 
and pN0 or pN1mi 
(≤2 mm axillary 
node metastasis)

Node positive (one or more 
metastases >2 mm to one or more 
ipsilateral axillary lymph nodes)ee

Histology:w
• Ductal
• Lobular
• Mixed
• Metaplastic

• Tumor >0.5 cm

pN0

pN1mi 

Consider adjuvant endocrine therapyx,y (category 2B)

Consider 
21-gene 
RT-PCR 
assayff

Not done

Low 
recurrence 
score (<18)

Intermediate 
recurrence 
score (18–30)

High 
recurrence 
score (≥31)

Adjuvant endocrine therapyx,y + adjuvant chemotherapyz,aa (category 1)

See
Follow-Up
(BINV-16)

Adjuvant endocrine therapyx,y 

Adjuvant endocrine therapyx,y 

+ adjuvant chemotherapyz,aa

Adjuvant endocrine therapyx,y (category 2B) or
Adjuvant chemotherapyz,aa followed by endocrine 
therapyx,y (category 2B)

Tumor ≤0.5 cm
including
microinvasive 

Adjuvant endocrine therapy or
Adjuvant chemotherapyz,aa followed 
by endocrine therapyx,y (category 1)

Adjuvant endocrine therapy or
Adjuvant chemotherapyz,aa 
followed by endocrine 
therapyx,y

bSee Principles of HER2 Testing (BINV-A).
wMixed lobular and ductal carcinoma, should be graded based on the ductal 

component and treated based on this grading. For metaplastic carcinoma, the 
prognostic value of the histologic grading is uncertain. However, when a specific 
histologic subtype of metaplastic carcinoma is present and accounts for more than 
10% of the tumor, the subtype is an independent prognostic variable.

xConsider adjuvant bisphosphonate therapy in postmenopausal (natural or induced) 
patients receiving adjuvant endocrine therapy.

yEvidence supports that the magnitude of benefit from surgical or radiation ovarian 
ablation in premenopausal women with hormone receptor-positive breast cancer is 
similar to that achieved with CMF alone. See Adjuvant Endocrine Therapy (BINV-J). 

zChemotherapy and endocrine therapy used as adjuvant therapy should be given 
sequentially with endocrine therapy following chemotherapy. Available data 
suggest that sequential or concurrent endocrine therapy with radiation therapy is 
acceptable. See Adjuvant Endocrine Therapy (BINV-J) and Preoperative/Adjuvant 
Therapy Regimens (BINV-K).

aaThere are limited data to make chemotherapy recommendations for those >70 y 
of age. See NCCN Clinical Practice Guidelines for Older Adult Oncology.

eeThe 21-gene RT-PCR assay recurrence score can be considered in select 
patients with 1–3 involved ipsilateral axillary lymph nodes to guide the addition 
of combination chemotherapy to standard hormone therapy. A retrospective 
analysis of a prospective randomized trial suggests that the test is predictive in 
this group similar to its performance in node-negative disease. 

ffOther prognostic multigene assays may be considered to help assess risk of 
recurrence but have not been validated to predict response to chemotherapy.

patients randomized to ALND versus axillary RT.13 
The 5-year DFS was 86.9% (95% CI, 84.1–89.3) in 
the ALND group and 82.7% (95% CI, 79.3–85.5) 
in the axillary RT group. The 5-year OS was 93.3% 
(95% CI, 91.0–95.0) in the ALND group and 92.5% 
(95% CI, 90.0–94.4) in the axillary RT group.13 At 
the end of 5 years, lymphedema was less frequent in 
the group treated with axillary RT versus ALND (11% 
vs 23%).13 The results of this trial show that axillary 
RT is an acceptable alternative to ALND for axillary 
control in patients found to have positive SLNs, with 
significantly less lymphedema-related morbidity. 

NCCN Recommendations
In patients with clinically positive nodes, to deter-
mine whether ALND is needed, the panel recom-
mends pathologic confirmation of malignancy using 
ultrasound-guided fine-needle aspiration (FNA)14 or 
core biopsy of suspicious nodes. According to the 
NCCN panel, the recommendation for axillary dis-
section of level I and II nodes is limited to patients 

with biopsy-proven axillary metastases. Traditional 
level I and II ALND requires that ≥10 lymph nodes 
be provided for pathologic evaluation to accurately 
stage the axilla.15,16 ALND should be extended to 
include level III nodes only if gross disease is appar-
ent in the level II and III nodes. In the absence of 
gross disease in level II nodes, lymph node dissec-
tion should include tissue inferior to the axillary 
vein from the latissimus dorsi muscle laterally to the 
medial border of the pectoralis minor muscle (level I 
and II) (see BINV-D; page 440).

If axillary lymph nodes are clinically negative 
at diagnosis or if FNA/core biopsy results of suspi-
cious nodes are negative, the panel recommends 
SLN mapping and excision. SLNs can be assessed 
for the presence of metastases by both hematoxylin-
eosin (H&E) staining and cytokeratin immunohis-
tochemistry (IHC). The clinical significance of a 
lymph node that is negative on H&E staining but 
positive on cytokeratin IHC is not clear. Because the 
historical and clinical trial data on which treatment 
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SYSTEMIC ADJUVANT TREATMENT - FAVORABLE HISTOLOGIES

xConsider adjuvant bisphosphonate therapy in postmenopausal (natural or induced) 
patients receiving adjuvant endocrine therapy.

yEvidence supports that the magnitude of benefit from surgical or radiation ovarian 
ablation in premenopausal women with hormone receptor-positive breast cancer is 
similar to that achieved with CMF alone. See Adjuvant Endocrine Therapy (BINV-J).

zChemotherapy and endocrine therapy used as adjuvant therapy should be given 
sequentially with endocrine therapy following chemotherapy. Available data 

suggest that sequential or concurrent endocrine therapy with radiation therapy is 
acceptable. See Adjuvant Endocrine Therapy (BINV-J) and Preoperative/Adjuvant
Therapy Regimens (BINV-K).

aaThere are limited data to make chemotherapy recommendations for those >70 y 
of age. See NCCN Clinical Practice Guidelines for Older Adult Oncology. 

Histology:
• Tubular
• Mucinous

ER-positive
and/or
PR-positive

ER-negative
and
PR-negative

pT1, pT2, or pT3; 
and pN0 or pN1mi 
(≤2 mm axillary 
node metastasis)

Node positive (one or more 
metastases >2 mm to one or more 
ipsilateral axillary lymph nodes)

Repeat determination 
of ER/PR status 

<1 cm

1–2.9 cm

≥3 cm

ER-positive
and/or
PR-positive

ER-negative
and
PR-negative

Consider adjuvant endocrine 
therapyx for risk reduction

Consider adjuvant endocrine 
therapyx,y 

Adjuvant endocrine therapyx,y 

Adjuvant endocrine therapyx,y  
± adjuvant chemotherapyz,aa  

Follow appropriate 
pathway above

Treat as usual breast cancer 
histology 
(See BINV-7 and BINV-8)

See Follow-Up
(BINV-16)

decisions are based have relied on H&E staining, the 
panel does not recommend routine cytokeratin IHC 
to define node involvement and believes that cur-
rent treatment decisions should be made based solely 
on H&E staining. This recommendation is further 
supported by a randomized clinical trial (ACOSOG 
Z0010) for patients with H&E-negative nodes in 
whom further examination by cytokeratin IHC was 
not associated with improved OS over a median of 
6.3 years.17 In the uncommon situation in which 
H&E staining is equivocal, reliance on the results of 
cytokeratin IHC is appropriate. 

Based on the ACOSOG Z0011 trial results, for 
patients with T1 or T2 tumors and 1 to 2 positive 
SLNs, treated with lumpectomy but no preopera-
tive systemic therapy, and who receive WBRT, the 
NCCN panel recommends no further axillary sur-
gery. If any of these criteria are not met, the panel 
recommends level I and II axillary dissection. In 
the 2017 version of the NCCN Guidelines, based 
on the results of the IBCSG 23-01 trial, the NCCN 

panel recommends no ALND for patients with posi-
tive SLNs when disease is only micrometastatic (see 
BINV-D; page 440). According to AJCC staging, 
micrometastatic nodal involvement is defined as a 
metastatic deposit >0.2 mm but ≤2.0 mm.18 

When SNLs are not successfully identified, the 
panel recommends level I and II axillary dissection 
be performed for axillary staging. 

For mastectomy patients with clinically nega-
tive axillae but with positive SLNs, the panel notes 
that for regional control of disease, axillary RT may  
replace ALND (see BINV-D; page 440).

Adjuvant RT for Stages I, IIA, 
IIB, and IIIA (T3N1M0)
Adjuvant RT After Lumpectomy

Whole-Breast Radiation Therapy: WBRT reduc-
es the risk of local recurrence and has been shown 
to have a beneficial effect on survival. Results of a 
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1Consider pathologic confirmation of malignancy in clinically positive nodes using ultrasound-guided FNA or core biopsy in determining if a patient needs 
axillary lymph node dissection.

2Sentinel lymph node mapping injections may be peritumoral, subareolar, or subdermal. 
3Sentinel node involvement is defined by multilevel node sectioning with hematoxylin and eosin (H&E) staining. Cytokeratin immunohistochemistry (IHC) may 

be used for equivocal cases on H&E. Routine cytokeratin IHC to define node involvement is not recommended in clinical decision making. 
4See Axillary Lymph Node Staging (BINV-E).
5 For patients with clinically negative axillae who are undergoing mastectomy and for whom radiation therapy is planned, axillary radiation may replace axillary 

dissection level I/II for regional control of disease. 

SURGICAL AXILLARY STAGING - STAGE I, IIA, IIB and lllA T3, N1, M0

Clinical 
Stage I, IIA, 
IIB and lllA 
T3, N1, M0

Clinically node 
positive at time 
of diagnosis1

Clinically node 
negative at time 
of diagnosis

Sentinel node 
mapping and 
excision2,3

Sentinel node 
negative3

Sentinel node 
positive3

Sentinel node 
not identifi ed

Axillary dissection level I/II4

No further axillary surgery (category 1)

Meets ALL of the following criteria:
• T1 or T2 tumor
• 1 or 2 positive sentinel lymph nodes
• Breast-conserving therapy
• Whole-breast RT planned
• No preoperative chemotherapy

Axillary dissection level I/II4,5

Yes 
to all

No further axillary 
surgery

FNA or core 
biopsy positive

FNA or core 
biopsy negative

Axillary dissection 
level I/II4No

Only micrometastases seen in SLN No further axillary surgery

meta-analysis by the Early Breast Cancer Trialists’ 
Collaborative Group (EBCTCG) showed reduction 
in 10-year risk of recurrence in those who received 
WBRT versus those who did not (19% vs 35%; rela-
tive risk [RR], 0.52; 95% CI, 0.48–0.56).19 In addi-
tion, a significant reduction in 15-year risk of breast 
cancer death (21% vs 25%; RR, 0.82; 95% CI, 0.75–
0.90) was also observed.19 

Dose and Fractionation: The conventional dose for 
WBRT is 46 to 50 Gy in 23 to 25 fractions. Four 
randomized clinical trials including more than 7,000 
patients have investigated hypofractionated WBRT 
schedules (39–42.9 Gy in daily fractions of 2.6–3.3 
Gy) compared with standard 50 Gy doses in frac-
tions of 2 Gy.20–23 The 10-year follow-up data from 
the START trials24 are consistent with the 10-year 
results of the Canadian trial,23 which reported at 
least equivalent local tumor control and breast cos-
mesis between both conventional and hypofraction-
ated regimens.23 The START trials reported that 

radiation-related effects to normal breast tissue, 
such as breast shrinkage, telangiectasia, and breast 
edema, were less common with the hypofractionated  
fraction regimen.24 

RT Boost to the Tumor Bed: Randomized trials 
have demonstrated a reduction in local recurrence 
with the addition of a boost to the tumor bed in pa-
tients with higher-risk characteristics (eg, age <50 
years, high-grade disease, or focally positive mar-
gins).24–30 Boost treatment may be delivered using 
photons, electrons, or brachytherapy.

NCCN Recommendations for WBRT With or 
Without Boost to Tumor Bed: After breast-conserv-
ing surgery, WBRT is recommended with or without 
a boost to the tumor bed (category 1). The panel 
recommends that WBRT include the breast tissue 
in its entirety. CT-based treatment planning is rec-
ommended to assure adequate target coverage of the 
breast tissue and lumpectomy site and limit dose to 
normal tissues, especially the heart and lungs.
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ADJUVANT ENDOCRINE THERAPY

4Some SSRIs like fluoxetine and paroxetine decrease the formation of 
endoxifen, 4-OH tamoxifen, and active metabolites of tamoxifen, and may 
impact its efficacy. Caution is advised about coadministration of these drugs 
with tamoxifen. However, citalopram and venlafaxine appear to have minimal 
impact on tamoxifen metabolism. At this time, based on current data the panel 
recommends against CYP2D6 gene testing for women being considered for 
tamoxifen therapy. Coadministration of strong inhibitors of CYP2D6 should be 
used with caution.

Premenopausal1 
at diagnosis

Postmenopausal1 
at diagnosis

Tamoxifen4 for 5 y (category 1) 
± ovarian suppression or ablation 
(category 1)2
or
Aromatase inhibitor3 for 5 y + 
ovarian suppression or ablation 
(category 1)2

Postmenopausal1 

Premenopausal1 

Aromatase inhibitor for 5 y3 (category 1)
or
Consider tamoxifen4 for an additional 5 y to 
complete 10 y 

Consider tamoxifen4 for an additional 5 y to 
complete 10 y 
or
No further endocrine therapy

 
Aromatase inhibitor3 for 5 y (category 1)
or
Aromatase inhibitor3 for 2–3 y (category 1)

or

Tamoxifen4 for 2–3 y

Tamoxifen4 for 4.5–6 y

Women with a contraindication to aromatase 
inhibitors, who decline aromatase inhibitors, or 
who are intolerant of the aromatase inhibitors

Aromatase inhibitor to complete 5 y3 of endocrine 
therapy (category 1) 
or
Up to 5 y of an aromatase inhibitor3 (category 2B)
Aromatase inhibitor for 5 y3 (category 1)
or
Consider tamoxifen4 for an additional 5 y to 
complete 10 y 

Tamoxifen4 for 5 y (category 1)
or
Consider tamoxifen4 for up to 10 y 

Tamoxifen4 to complete 5 y of endocrine therapy 
(category 1)

Consider aromatase inhibitor for an additional 5 y

1See Definition of Menopause (BINV-M).
2A balanced discussion of the risks and benefits associated with ovarian 

suppression therapy is critical. Aromatase inhibitor or tamoxifen for 5 y plus 
ovarian suppression should  be considered, based on SOFT and TEXT clinical 
trial outcomes, for premenopausal women at higher risk of recurrence (ie, young 
age, high-grade tumor, lymph node involvement, Pagani, NEJM 2014, Prudence, 
NEJM 2014). Survival data still pending.

3The panel believes the three selective aromatase inhibitors (ie, anastrozole, 
letrozole, exemestane) have shown similar anti-tumor efficacy and toxicity profiles 
in randomized studies in the adjuvant and preoperative settings. The optimal 
duration of aromatase inhibitors in adjuvant therapy is uncertain.

Compensators such as tissue wedges, forward 
planning using segments, and intensity-modulated 
RT (IMRT) may provide improved homogeneity of 
target dose and normal tissue sparing.31,32 Treatment 
techniques such as respiratory control using deep 
inspiration breath-hold and prone positioning can 
further reduce dose to adjacent normal tissues, par-
ticularly the heart and lungs.33

The NCCN panel recommends a dose of 46 
to 50 Gy in 23 to 25 fractions or 40 to 42.5 Gy in 
15 to 16 fractions for WBRT. Based on the results 
from the Canadian and START trials and over-
all convenience, hypofractionated courses are the 
NCCN-preferred option for treating patients receiv-
ing WBRT. Use of hypofractionation is not recom-
mended for RNI. A boost to the tumor bed is recom-
mended in patients with higher-risk characteristics 
(eg, age <50 years, high-grade disease, or focally 
positive margins). Typical boost doses are 10 to 16 
Gy in 4 to 8 fractions. 

RNI After Lumpectomy: RNI includes treatment 
of the supraclavicular, infraclavicular nodes, axillary 
bed at risk, and internal mammary nodes. 

Use of RNI was shown to reduce risk of locore-
gional and distant recurrence and improve DFS in 
the MA.20 and EORTC 22922/10925 trials.34,35 In 
the MA.20 trial, women (n=1,800) who had under-
gone lumpectomy were randomly assigned to WBRT 
with or without RNI. An improvement in 10-year 
DFS was seen with the addition of regional RT com-
pared with WBRT alone (82% vs 77%; hazard ratio 
[HR], 0.76; 95% CI, 0.61–0.94). Distant recurrences 
were reduced from 17.3% to 13.4% in those receiv-
ing WBRT alone versus those who also received 
RNI.35 No improvement was seen in 10-year OS with 
the addition of RNI compared with WBRT alone 
(82.8% vs 81.8%; HR, 0.91; 95% CI, 0.72–1.13). 

In the EORTC 22922/10925 trial, women 
(n=4,000) were treated with lumpectomy plus 
WBRT or mastectomy plus chest wall radiation 
(n=955) and were randomly assigned to radiation 



© JNCCN—Journal of the National Comprehensive Cancer Network  |  Volume 15   Number 4  |  April 2017

Breast Cancer, Version 1.2017

442
NCCN Guidelines InsightsC

E

Version 1.2017 © National Comprehensive Cancer Network, Inc. 2017, All rights reserved. The NCCN Guidelines® and this illustration may not be reproduced in any 
form without the express written permission of NCCN®. BINV-N

1A combination of exemestane with everolimus can be considered for patients who 
meet the eligibility criteria for BOLERO-2 (progressed within 12 mo or on non-
steroidal AI).

2If there is disease progression while on palbociclib + letrozole there are no data to 
support an additional line of therapy with another palbociclib regimen. Likewise, 
if there is disease progression while on exemestane + everolimus, there are no 
data to support an additional line of therapy with another everolimus regimen.

3Palbociclib in combination with letrozole may be considered as a treatment option 
for first-line therapy for postmenopausal patients with hormone-receptor positive, 
HER2-negative metastatic breast cancer.

ENDOCRINE THERAPY FOR RECURRENT OR STAGE IV DISEASE 

Premenopausal Patients
• Selective ER modulators (tamoxifen or toremifene) or ovarian ablation or suppression 

plus endocrine therapy as for postmenopausal women

Postmenopausal Patients
• Non-steroidal aromatase inhibitor (anastrozole, letrozole)
• Steroidal aromatase inactivator (exemestane)
• Exemestane + everolimus1,2

• Palbociclib + letrozole (category 1)2,3

• Palbociclib + fulvestrant (category 1)4 
• Selective ER down-regulator (fulvestrant)5
• Tamoxifen or toremifene
• Megestrol acetate
• Fluoxymesterone
• Ethinyl estradiol

4For postmenopausal women or for premenopausal women receiving ovarian 
suppression with an LHRH agonist, with hormone-receptor positive and HER2-
negative metastatic breast cancer that has progressed on or after prior adjuvant 
or metastatic endocrine therapy.

5A single study (S0226) in women with hormone receptor-positive breast cancer and 
no prior chemotherapy, biological therapy, or endocrine therapy for metastatic 
disease demonstrated that the addition of fulvestrant to anastrozole resulted 
in prolongation of time to progression. Subset analysis suggested that patients 
without prior adjuvant tamoxifen and more than 10 years since diagnosis 
experienced the greatest benefit. Two studies with similar design (FACT and 
SOFEA) demonstrated no advantage in time to progression with the addition of 
fulvestrant to anastrozole.

to the internal mammary and medial supraclavicular 
nodes or no RNI.34 At a median follow-up of 10.9 
years, the addition of RNI resulted in a significant 
reduction in breast cancer mortality compared with 
no additional treatment (12.5% vs 14.4%; HR, 0.82; 
95% CI, 0.70–0.97). An improved was seen in DFS 
as well (72.1% vs 69.1%; HR, 0.89; 95% CI, 0.80–
1.00; P=.04). 

Both the MA.20 and EORTC 22922/10925 tri-
als included patients with high-risk, node-negative 
disease.34,35 In MA.20, patients with high-risk node-
negative disease (n=177; 10% of total enrolled) 
included those with a primary tumor measuring ≥5 
cm, or ≥2 cm with <10 axillary nodes removed, and 
at least one of the following: grade 3 histology, ER 
negativity, or lymphovascular invasion (LVSI). For 
those with high-risk, node-negative disease, the 
10-year DFS was 83.7% with WBRT plus RNI ver-
sus 72.4% with WBRT alone (HR, 0.55; 95% CI, 
0.28–1.09).35 The EORTC study eligibility included 
patients with stage I, II, III central/medial breast 

cancers irrespective of lymph node involvement, of 
which 44.4% (n=1,778) were node-negative. DFS in 
patients who received RNI was 76% versus 72% in 
those who did not (HR, 0.85; 95% CI, 0.70–1.02).34 

NCCN Recommendations for RNI After Lumpec-
tomy: For patients with ≥4 positive lymph nodes, 
the NCCN panel recommends RNI to the supracla-
vicular and infraclavicular areas, internal mammary 
nodes, and any part of the axillary bed at risk (cate-
gory 1). For those with 1 to 3 positive axillary nodes, 
the panel recommends strong consideration of RNI 
to these areas (category 2A). 

RNI for patients with negative axillary nodes is 
not routinely recommended by the panel. However 
in patients with central/medial primary tumors or 
tumors >2 cm with other high-risk features such as 
young age or extensive LVSI, according to the up-
dated NCCN Guidelines, RNI may be considered on 
the basis of assessed individual risk for locoregional 
recurrence. The guidelines updates reflect these 
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changes based on results of the MA-20 and EORTC 
trials (see BINV-2; page 435).

NCCN Recommendations and Other RT Con-
siderations for Those Undergoing Lumpectomy:  
Accelerated Partial Breast Irradiation: Studies of APBI 
suggest that rates of local control in selected patients 
with early-stage breast cancer may be comparable to 
those treated with standard WBRT. Patients are en-
couraged to participate in clinical trials. The NCCN 
panel accepts the updated 2016 version of the ASTRO  
APBI consensus statement, which now defines cri-
teria for patients “suitable” for APBI as one of the 
following: (1) age of ≥50 years with invasive ductal 
carcinoma measuring ≤2 cm (T1 disease) with nega-
tive margins by ≥2 mm, no LVSI, hormone recep-
tor–positive, and BRCA-negative, or (2) low to in-
termediate grade screen-detected ductal carcinoma 
in situ measuring ≤2.5 cm with negative margins by 
≥3 mm.36 

Recent results from a randomized study of APBI 
using interstitial brachytherapy versus WBRT (50 
Gy with 10 Gy boost) after lumpectomy in patients 
with low-risk disease demonstrated that APBI was 
not inferior to WBRT with respect to 5-year local 
control, DFS, and OS.37 Overall recurrence rates 
were low in both arms. Toxicity profiles and cosmet-
ic results were also found to be similar in both trial 
groups at the end of 5 years, with fewer grade 2/3 late 
skin side effects observed in those receiving APBI.38 
The applicability of these results using interstitial 
brachytherapy and doses of the trial to other APBI 
techniques is uncertain. 

Dose and Schedule: A treatment course of 34 Gy in 10 
fractions delivered twice per day with brachytherapy 
or 38.5 Gy in 10 fractions delivered twice per day 
with external-beam RT is typically prescribed to the 
tumor bed. Other fractionation schemes are current-
ly under investigation.

RT After Lumpectomy in Older Adults: RT may 
be omitted after breast-conserving surgery in select-
ed older women at overall low risk of recurrence. A 
study of women aged ≥70 years at diagnosis with clin-
ical stage I, node-negative, ER-positive breast cancer 
with negative margins who were to receive adjuvant 
tamoxifen randomized patients to receive lumpec-
tomy with WBRT or lumpectomy alone. With a 
median follow up of 12.6 years, the WBRT group  

experienced a significantly longer time to locoregion-
al recurrence (HR, 0.18; 95% CI, 0.07–0.42; P<.001) 
compared with those who did not receive RT. At 10 
years, the incidence of locoregional recurrence was 
8% lower in those receiving RT. Of patients receiv-
ing RT, 98% were free from local and regional recur-
rences (95% CI, 96%–99%) compared with 90% of 
those receiving tamoxifen (95% CI, 85%–93%).39,40 
No differences were seen in OS, DFS, or need for 
mastectomy between the 2 groups.39,40 

Similar results have been obtained in other 
studies of similar design.41,42 In the Postoperative  
Radiotherapy in Minimum-Risk Elderly (PRIME) II 
study, women (n=1,326) aged ≥65 years with node-
negative breast cancers that were <3 cm were ran-
domly assigned to RT versus no RT.43 After a median 
follow-up of 5 years, ipsilateral breast tumor recur-
rences were lower in women assigned to RT (1.3% vs 
4.1%). However, no differences in OS, regional re-
currence, distant metastases, or contralateral breast 
cancers were observed between the groups.43

In the NCCN Guidelines, breast RT may be 
omitted after breast-conserving surgery for women 
≥70 years of age with ER-positive, clinically node-
negative T1 breast cancers who will receive endo-
crine therapy (tamoxifen or an aromatase inhibitor 
[AI]; category 1). 

Adjuvant RT After Mastectomy
Multiple trials have reported decrease in locoregion-
al recurrence and OS benefit in patients receiving 
postmastectomy RT (PMRT).44–46 The indications 
for RT after mastectomy depend on the presence of 
risk factors for locoregional recurrence, such as large 
or advanced tumor (≥T3 disease or T3–4), close or 
positive margins, positive lymph nodes, and/or mul-
tiple other high-risk factors. After mastectomy, RT 
is most commonly delivered to chest wall with RNI.

RT to Chest Wall (Including Breast Reconstruction):  
The target for chest wall irradiation includes the 
ipsilateral chest wall and mastectomy scar, and may 
include the drain sites when indicated. 

RT for Node-Positive Disease After Mastectomy: 
Randomized clinical trials of postmastectomy RT 
(PMRT) have shown that a DFS and OS advan-
tage is conferred by irradiation of chest wall and 
regional lymph nodes.44,46–49 In these trials, PMRT 
target volumes include the ipsilateral chest wall and  
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regional lymph nodes, including supraclavicular, ax-
illary apex, and internal mammary nodes. 

The results of EBCTCG meta-analyses50 show 
that RT after mastectomy and ALND reduced both 
recurrence and breast cancer mortality in the women 
with 1 to 3 positive lymph nodes even when systemic 
therapy was administered.34 The data from EORTC 
22922/10925 trial, which included patients (n=955) 
who had undergone a mastectomy, further support 
the role of PMRT in women with positive lymph 
nodes.34 For women with 1 to 3 involved ALNs, the 
most recent jointly updated guidelines by ASCO, 
ASTRO, and Society of Surgical Oncology recom-
mend PMRT to reduce the risk of recurrence and 
improve survival taking an individualized approach 
based on patient preference and high-risk features.51 

RT for Node-Negative Disease After Mastectomy: 
Prior retrospective analyses suggest a benefit of RT 
after mastectomy in reducing risk of recurrence in pa-
tients with node-negative disease with high-risk fac-
tors, such as close margins, tumors ≥2 cm, premeno-
pausal status, triple-negative intrinsic subtype, and/
or LVSI.52,53 Additional features of node-negative 
tumors that predict a higher rate of local recurrence 
include primary tumors >5 cm or positive pathologic 
margins. The Danish Breast Cancer Cooperative 
Group studies included patients with node-positive 
as well as high-risk, node-negative disease (defined 
as tumors that were >5 cm or invaded the skin or 
fascia) and demonstrated improved DFS and OS as-
sociated with RT (including the axillary, supra/infra-
clavicular, and ipsilateral internal mammary nodes) 
after mastectomy.43,45,48

NCCN Recommendations for RT After Mastectomy :  
The NCCN Guidelines recommend PMRT to the 
chest wall and regional nodes in patients with ≥4 
positive ALNs (category 1). For patients with 1 to 3 
positive nodes, PMRT should be strongly considered 
(category 2A). RNI should include the infraclavicu-
lar and supraclavicular regions, internal mammary 
nodes, and the axillary bed at risk. 

In patients with negative axillary nodes and tu-
mors >5 cm, or positive surgical margins, chest wall 
irradiation should be considered with or without 
RNI.

For negative axillary nodes, tumors ≤5 cm, 
and negative margins but <1 mm according to the 
NCCN panel, RT should be considered to the chest 

wall with or without regional nodal RT in patients 
with central/medial primary tumor or tumor >2 cm 
with other high-risk features, such as young age or 
extensive lymphovascular invasion. 

In patients with negative axillary nodes, tumors 
≤5 cm, and clear margins ≥1 mm, RT is generally not 
recommended. However, the panel has noted that in 
this group, RT may be considered for those with mul-
tiple risks of recurrence, including central/medial  
primary tumors or tumors >2 cm with other high-risk 
features, such as young age or extensive LVSI (see 
BINV-3; page 436).

CT-based treatment planning is recommended 
to assure adequate target coverage of the breast tis-
sue and lumpectomy site and to limit dose to normal 
tissues, especially the heart and lungs.

Treatment Planning and Dose: CT-based treatment 
planning is recommended to assure adequate target 
coverage of the chest wall and regional lymph nodes 
and limit dose to normal tissues, especially the heart 
and lungs.

Compensators such as tissue wedges, forward 
planning using segments, and IMRT may provide 
improved homogeneity of target dose and normal 
tissue sparing.31,32 Treatment techniques, such as re-
spiratory control using deep inspiration breath-hold, 
can further reduce dose to adjacent normal tissues, 
particularly the heart and lungs.33 The NCCN panel 
recommends a dose of 45 to 50 Gy in 23 to 25 frac-
tions to the chest wall and regional lymph nodes. A 
scar boost of 10 Gy, at 2 Gy per fraction, to a total 
dose of approximately 60 Gy may be considered in 
patients at increased risk for recurrence.

Adjuvant Bisphosphonate Therapy
The antiresorptive agents (bisphosphonates and de-
nosumab) have an established role as preventative 
and therapeutic agents for the management of os-
teoporosis, hypercalcemia of malignancy, and bone 
metastases. 

Bisphosphonates
Oral clodronate, which is not commercially available 
in this country, has been studied in several random-
ized trials in patients with early-stage breast cancer 
for preventing bone metastases and improving sur-
vival. The studies have reported mixed results, with 
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variable effects on DFS and OS.54–57 However, in the 
National Surgical Adjuvant Breast and Bowel Proj-
ect (NSABP) B-34 trial, although DFS was similar 
in older and younger women, improvements in skel-
etal metastasis–free interval (P=.027) and nonskel-
etal metastasis–free interval (P=.014) were noted 
with adjuvant clodronate in women >50 years of 
age.57 Patients aged >60 years appeared to derive the 
most benefit from adjuvant clodronate, including an 
almost 60% reduction in skeletal metastases and a 
40% to 50% reduction in nonskeletal metastases.57 

Similarly, zoledronic acid seems to have a differ-
ent effect in patients with high versus low estrogen 
environments (postmenopausal vs premenopausal 
patients). In the Austrian Breast and Colorectal 
Cancer Study Group trial-12 (ABCSG-12) trial, for 
patients >40 years of age, zoledronic acid significant-
ly reduced the risk of recurrence by 34% (HR, 0.66; 
P=.014) and the risk of death by 49% (HR, 0.51; 
P=.020). However, no improvement was seen in ei-
ther DFS or OS in this post hoc analysis among pa-
tients <40 years of age.58 In a planned subgroup anal-
ysis of the AZURE trial, zoledronic acid improved 
DFS in women who were >5 years since menopause 
at trial entry.59 A meta-analysis of data from 7 ad-
juvant bisphosphonate trials (AZURE, ABCSG-12, 
ZO-FAST, Z-FAST, EZO-FAST, NSABP-B34, 
GAIN), including only those known to be aged ≥50 
years, postmenopausal, or with ovarian suppression, 
showed a significant benefit for the use of adjuvant 
bisphosphonates in patients with a low-estrogen 
state and early-stage breast cancer.60 More recently, 
the EBCTCG conducted a meta-analysis of all ran-
domized adjuvant bisphosphonate studies (26 stud-
ies) and reported convincing evidence that adjuvant 
bisphosphonates provide benefits to postmenopausal 
(natural or induced) patients with breast cancer.61 
With bisphosphonate therapy, the greatest improve-
ment was seen in bone recurrence (RR, 0.83; P=.004) 
and bone fractures (RR, 0.85; P=.02). No effect was 
seen on distant recurrence outside bone (RR, 0.98; 
P=.69).61 In premenopausal patients, bisphospho-
nate therapy did not seem to have a significant effect 
on bone recurrence. However, in postmenopausal 
patients, zoledronic acid significantly reduced bone 
recurrence (3.4% vs 4.5%; RR, 0.73; 99% CI, 0.53–
1.00); the difference in breast cancer mortality was 
not statistically significant (7.1% vs 7.9%; RR, 0.88; 
99% CI, 0.69–1.11).61 

With respect to other bisphosphonates, one trial 
that studied adjuvant oral ibandronate showed no ef-
fect on DFS or OS in patients with node-positive, 
early-stage breast cancer treated with dose-dense 
chemotherapy.62 Data on adjuvant oral pamidronate 
show no benefit on either reducing fractures or recur-
rence to bone in patients with breast cancer receiv-
ing adjuvant chemotherapy.63 

Denosumab 
In the adjuvant setting, the ABCSG-18 trial studied 
the effect of denosumab in postmenopausal patients 
treated with adjuvant AIs and showed a reduction 
in clinical fractures (HR, 0.5; P<.0001), which was 
the primary end point of this study.64 Subsequently, 
in an interim analysis, an improvement in DFS—
a secondary end point of the trial—was reported.65 
However, unlike the bisphosphonates, which have 
demonstrated an OS benefit when used as adjuvant 
therapy, no available data show an OS benefit with 
denosumab. Results of the ABCSG-18 and the on-
going D-CARE66 trials may provide evidence for the 
use of denosumab in the adjuvant setting.

NCCN Recommendations for Use of 
Bisphosphonates as Adjuvant Therapy 
The recently updated guidelines include new indi-
cations for bisphosphonates based on the EBCTCG 
meta-analysis.61 The panel recommends considering 
adjuvant bisphosphonate therapy for postmenopaus-
al (natural or induced) women receiving adjuvant 
endocrine therapy (see BINV-5, BINV-6, and BINV-
9; pages 437, 438, and 439, respectively).

Adjuvant Endocrine Therapy

Duration of Adjuvant Endocrine Therapy for 
Hormone Receptor–Positive Breast Cancer
Adjuvant endocrine therapy is recommended for a 
minimum of 5 years. A recent retrospective analysis 
by the Oxford University studied risk of recurrence 
for years 5 through 20 after 5 years of endocrine 
therapy.67 These data showed a considerable risk of 
recurrence between years 5 and 20 in these patients 
treated with an initial 5 years of endocrine therapy.67 
Data have now emerged showing benefit of extended 
endocrine therapy in improving DFS.

For those treated initially with adjuvant tamox-
ifen, evidence from several randomized trials shows 
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benefit from extended adjuvant endocrine therapy. 
In the MA-17 trial, postmenopausal women with 
hormone receptor–positive, early-stage breast can-
cer who had completed 4.5 to 6 years of adjuvant 
tamoxifen were randomized to extended therapy 
with letrozole or not.68–70 With a median follow-
up of 64 months, letrozole was associated with im-
proved DFS (HR, 0.52; 95% CI, 0.45–0.61) and 
OS (HR, 0.61; 95% CI, 0.52–0.71) compared with 
placebo.70

The ATLAS trial randomly allocated premeno-
pausal and postmenopausal women to either 5 or 10 
years (extended therapy) of tamoxifen. The outcome 
analyses of 6,846 women with ER-positive disease 
showed that by extending adjuvant treatment to 10 
years, the risk of relapse and breast cancer–related 
mortality was reduced.71 The risk of recurrence during 
years 5 to 14 was 21.4% for women receiving tamoxi-
fen versus 25.1% for controls (absolute recurrence re-
duction, 3.7%). Patients who received tamoxifen for 
10 years had a greater reduction in risk of progression, 
possibly due to a “carryover effect.” The reduction in 
risk of recurrence was 0.90 (95% CI, 0.79–1.02) dur-
ing 5 to 9 years of tamoxifen treatment and 0.75 (95% 
CI, 0.62–0.90) after 10 years of treatment. There were 
also decreases in the incidence of contralateral breast 
cancer. Furthermore, reduced mortality was also ap-
parent after completion of 10 years of tamoxifen 
treatment. With regard to toxicity, the most impor-
tant adverse effects noted in all women in the AT-
LAS trial after 10 years of tamoxifen treatment were 
an increased risk for endometrial cancer and pulmo-
nary embolism.71 The results of the aTTom trial con-
firm the reduction in recurrence and death from breast 
cancer seen in the ATLAS trial with 10 versus 5 years 
of tamoxifen therapy.72 

In women initially treated with an AI, a recent 
randomized phase III trial (MA17.R) evaluated the 
effects of extending adjuvant AI therapy from 5 to 
10  years.73 Postmenopausal women who had com-
pleted 4.5 to 6 years of therapy with an AI (with a 
median duration of prior tamoxifen of 5 years), were 
randomized to letrozole or placebo for an additional 
5 years.73 Improvement was seen in 5-year DFS in 
those receiving letrozole compared with those who 
received placebo (95% [95% CI, 93%–96%] vs 91% 
[95% CI, 89%–93%]). The annual rate of contralat-
eral breast cancer reported was lower with letrozole 
(0.49% vs 0.21%; HR, 0.42; 95% CI, 0.22%–0.81%). 

However, longer duration of AI treatment resulted in 
more frequent bone-related adverse effects compared 
with placebo, and no improvement was observed 
with respect to OS. Bone-related adverse effects in-
cluded bone pain (18% vs 14%), fractures (14% vs 
9%), and new-onset osteoporosis (11% vs 6%).73

NCCN Recommendations for Adjuvant Endocrine 
Therapy

Postmenopausal Women: The NCCN Guidelines 
for Breast Cancer recommend the following adjuvant 
endocrine therapy options for women with early-
stage breast cancer who are postmenopausal at diag-
nosis: (1) an AI as initial adjuvant therapy for 5 years 
(category 1), with consideration of an additional 5 
years on AI therapy based on data from the recent 
MA17.R trial; (2) an AI for 2 to 3 years (category 1) 
followed by tamoxifen to complete 5 years of endo-
crine therapy (category 1); (3) tamoxifen for 2 to 3 
years followed by one of the following options: an AI 
to complete 5 years of adjuvant endocrine therapy 
(category 1) or 5 years of AI therapy (category 2B); 
or (4) tamoxifen for 4.5 to 6 years followed by 5 years 
of an AI (category 1), or consideration of tamoxifen 
for up to 10 years. In postmenopausal women, the 
use of tamoxifen alone for 5 years (category 1) or up 
to 10 years is limited to those who decline or have a 
contraindication to AIs (see BINV-J; page 441).

Premenopausal Women: For women who were pre-
menopausal at diagnosis, the NCCN Guidelines 
for Breast Cancer recommend 5 years of tamoxifen 
(category 1) with or without ovarian suppression 
(category 1), or ovarian suppression plus an AI for 5 
years (category 1). Women who are premenopausal 
at diagnosis and who become amenorrheic with che-
motherapy may have continued estrogen production 
from the ovaries without menses. Serial assessment of 
circulating luteinizing hormone, follicle-stimulating 
hormone, and estradiol to assure a true postmeno-
pausal status is mandatory if this subset of women 
is to be considered for therapy with an AI74,75 (see 
BINV-J; page 441).

After 5 years of initial endocrine therapy, for 
women who are postmenopausal at that time (in-
cluding those who have become postmenopausal 
during the 5 years of tamoxifen therapy), the NCCN 
panel recommends considering extended therapy 
with an AI for up to 5 years (category 1) or consid-
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ering tamoxifen for an additional 5 years. For those 
who remain premenopausal after the initial 5 years 
of tamoxifen, the panel recommends considering 
continuing up to 10 years of tamoxifen therapy (see 
BINV-J; page 441). 

First-Line Endocrine Therapy for 
Metastatic Hormone Receptor–
Positive Breast Cancer
Editor’s Note: Updates on new drug approvals, not 
available at press time, can be found in the most re-
cent version of these guidelines at NCCN.org.

Women with recurrent or metastatic disease 
characterized by tumors that are hormone receptor–
positive are appropriate candidates for endocrine 
therapy. First-line endocrine treatment is for women 
presenting with metastatic disease >12 months after 
completion of adjuvant endocrine therapy or those 
presenting with de novo metastatic breast cancer. 

In premenopausal women, first-line endocrine 
treatment is typically with a selective ER modulator 
(SERM) alone or with ovarian suppression/ablation 
and endocrine therapy listed for postmenopausal 
women.76 Tamoxifen is the commonly used SERM 
for premenopausal women.

In postmenopausal women, AIs appear to have 
superior outcome compared with tamoxifen, al-
though the differences are modest.77–80 A Cochrane 
review has also suggested a survival benefit favoring 
the AIs over other endocrine therapies, although 
the advantage is small.81 A randomized phase III trial 
comparing tamoxifen with exemestane as first-line 
endocrine therapy for postmenopausal women with 
metastatic breast cancer showed no significant dif-
ferences in progression-free survival (PFS) or OS  
between the 2 arms.79

Fulvestrant is an ER antagonist and was origi-
nally approved as a monthly intramuscular injection 
(250 mg per month); higher dose has been proven to 
be more effective in subsequent randomized trials. In 
the first-line setting, fulvestrant was found to be as 
effective as anastrozole in terms of overall response 
(36.0% vs 35.5%; odds ratio, 1.02; 95% CI, 0.56–
1.87; P=.947) in evaluable patients (n=89 for ful-
vestrant and n=93 for anastrozole).82 An improved 
time to progression was seen with fulvestrant com-
pared to anastrazole (median time to progression was 

23.4 months for fulvestrant vs 13.1 months for an-
astrozole; HR, 0.63; 95% CI, 0.39–1.00; P=.0496).83 
This study also used a higher loading dose of 500 mg 
every 2 weeks for 3 doses and then a maintenance 
dose of 500 mg monthly.82 The median OS was ob-
served to be longer in the fulvestrant group than in 
the anastrozole group (54.1 vs 48.4 months; HR, 
0.70; P=.041).84 

Results from a recent phase III trial (FALCON) 
of first-line treatment with fulvestrant compared 
with anastrozole in women with metastatic ER- 
positive breast cancer demonstrated improved PFS 
with fulvestrant (at the higher dose, 500 mg) over 
anastrazole at a median follow-up of 25.0 months 
(16.6 vs 13.8 months; HR for progression or death, 
0.797; 95% CI, 0.637–0.999).85 Quality-of-life out-
comes were similar between the groups, with the 
most common adverse effects being arthralgia (17% 
vs 10%) and hot flashes (11% vs 10%) for fulvestrant 
and anastrazole, respectively.85 Importantly, patients 
in the FALCON trial had not received any prior en-
docrine therapy in any setting.

Combination of 2 endocrine agents as first-line 
treatment in postmenopausal women with hormone 
receptor–positive, metastatic breast cancer has been 
reported from 2 studies comparing single-agent an-
astrozole versus anastrozole plus fulvestrant. In one 
study (FACT), combination endocrine therapy was 
not superior to single-agent anastrozole (time to pro-
gression: HR, 0.99; 95% CI, 0.81–1.20; P=.91).86 
In the second study (S0226) by SWOG, PFS (HR, 
0.80; 95% CI, 0.68–0.94; stratified log-rank P=.007) 
and OS (HR, 0.81; 95% CI, 0.65–1.00; stratified 
P=.049) were superior with combination anastrozole 
plus fulvestrant.87 An unplanned subset analysis in 
this trial suggested that patients without prior ad-
juvant tamoxifen experienced the greatest benefit. 
The reason for the divergent outcomes in these 2 
studies is not known. 

The CDK 4/6 inhibitor, palbociclib in combi-
nation with letrozole received accelerated approval 
by the FDA as first-line therapy for metastatic, ER-
positive, HER2-negative breast cancer. This approv-
al was based on a phase II, open-label, randomized, 
multicenter trial (PALOMA-1) that evaluated the 
safety and efficacy of palbociclib in combination with 
letrozole versus letrozole alone as first-line treatment 
for patients with advanced ER-positive, HER2-nega-
tive breast cancer.88 Median PFS reported was double 
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with the combination regimen compared with le-
trozole alone (20.2 months for the palbociclib plus  
letrozole group vs 10.2 months for the letrozole alone 
group; HR, 0.488; 95% CI, 0.319–0.748).88 Grade 
3/4 adverse reactions reported at a higher incidence 
in the palbociclib plus letrozole versus letrozole 
alone group included neutropenia (54% vs 1%) and 
leukopenia (19% vs 0%). 

In a subsequent phase III study (PALOMA-2), 
the combination of palbociclib and letrozole demon-
strated improved PFS (24.8 vs 14.5 months; HR, 0.58, 
95% CI, 0.46–0.72) and objective response rate (42% 
vs 35%) compared with letrozole alone.89 The most 
commonly reported adverse events in the palbociclib 
and letrozole group compared with the letrozole alone 
group included neutropenia (79.5% vs 6.3%), fatigue 
(37.4% vs 27.5%) and nausea (35.1% vs 26.1%) and 
grade 1 and 2 alopecia (32.9% vs 15.8%).89

NCCN Recommendations for Endocrine Therapy 
for Metastatic Breast Cancer 
All of the endocrine therapy options recommended 
by the NCCN panel for premenopausal and post-
menopausal women with hormone receptor–posi-
tive metastatic breast cancer are listed on BINV-N  
(page 442). 

In the recently updated guidelines, based on the 
results of the PALOMA-2 study, the NCCN panel in-
cluded the combination of palbociclib with letrozole 
as a category 1 first-line endocrine therapy option for 
postmenopausal patients with hormone receptor–
positive, HER2-negative metastatic breast cancer. 

Fulvestrant and palbociclib may be offered to 
patients who experienced progression during prior 
treatment with AIs with or without one line of prior 
chemotherapy (category 1), because PFS was im-
proved compared with fulvestrant alone in a phase III 
trial (PALOMA-3).90 The NCCN panel notes that 
treatment should be limited to those without prior 
exposure to cyclin-dependent kinase 4/6 inhibitors. 

Conclusions
This report highlights the updates to the surgical ax-
illary staging, RT, and systemic therapy recommen-
dations for hormone receptor–positive disease in the 
2017 version of the NCCN Guidelines for Breast 
Cancer. The NCCN Guidelines are in continuous 
evolution. They are updated annually, and some-
times more often if/when new high-quality clinical 
data become available in the interim. The recom-
mendations in the NCCN Guidelines, with few 
exceptions, are based on the evidence from clinical 
trials. Expert medical clinical judgment is required 
to apply these guidelines in the context of an indi-
vidual patient to provide optimal care. Ultimately, 
the physician and patient have the responsibility to 
jointly explore and select the most appropriate op-
tion from among the available alternatives. When 
possible, consistent with NCCN philosophy, the 
panel strongly encourages patient/physician partici-
pation in prospective clinical trials. 
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tients with positive SLNs when only  
micrometastatic (>0.2 but ≤2.0 mm) 
disease is present.

3. � Which of the following combina-
tion therapies is an NCCN category 
1 option as first-line therapy for 
postmenopausal patients with 
hormone receptor–positive, HER2- 
negative metastatic breast cancer?
a. Palbociclib + fulvestrant
b. Palbociclib + letrozole
c. Everolimus + exemestane

choice questions. Credit cannot be obtained for tests complet-
ed on paper. You must be a registered user on NCCN.org. If you 
are not registered on NCCN.org, click on “New Member? Sign 
up here” link on the left hand side of the Web site to register. 
Only one answer is correct for each question. Once you suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet

Instructions for Completion
To participate in this journal CE activity: 1) review the learning 
objectives and author disclosures; 2) study the education con-
tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
node/80546; and 4) view/print certificate. After reading the 
article, you should be able to answer the following multiple-

Posttest Questions
1. � Which of the statements regarding regional nodal RT is 

not true?
a. �Regional nodal RT is a category 1 recommendation for 

women with ≥4 positive axillary lymph nodes.
b. �According to the NCCN Guidelines for Breast Cancer, 

regional nodal RT should be strongly considered in 
those with 1 to 3 positive axillary lymph nodes.

c. �Regional nodal RT is not recommended in patients with 
negative axillary nodes regardless of other risk factors.

2. � True or False: Based on the results of the IBCSG 23-01 
trial, the NCCN panel recommends no ALND for pa-


