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ABSTRACT
These NCCN Guidelines Insights highlight the updated recommendations for use of multigene assays to guide decisions on
adjuvant systemic chemotherapy therapy for women with hormone receptor–positive, HER2-negative early-stage invasive breast
cancer. This report summarizes these updates and discusses the rationale behind them.
J Natl Compr Canc Netw 2019;17(2):118–126
doi: 10.6004/jnccn.2019.0009

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 appropriate.
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 of
any patient with cancer is in a clinical trial. Participation in
clinical trials is especially encouraged.
PLEASE NOTE

1

Mayo Clinic Cancer Center; 2Robert H. Lurie Comprehensive Cancer Center
of Northwestern University; 3University of Washington/Seattle Cancer
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Center; 19University of Wisconsin Carbone Cancer Center; 20University of
Michigan Rogel Cancer Center; 21Fred & Pamela Buffett Cancer Center; 22UCSF
Helen Diller Family Comprehensive Cancer Center; 23The Sidney Kimmel
Comprehensive Cancer Center at Johns Hopkins; 24Research Advocacy
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Comprehensive Cancer Network.

The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of evidence and consensus
of the authors regarding their views of currently accepted
approaches to treatment. The NCCN Guidelines Insights
highlight important changes in the NCCN Guidelines
recommendations from previous versions. Colored
markings in the algorithm show changes and the
discussion aims to further the understanding of these
changes by summarizing salient portions of the panel’s
discussion, including the literature reviewed.
The NCCN Guidelines Insights do not represent the
full NCCN Guidelines; further, the National Comprehensive
Cancer Network® (NCCN®) makes no representations or
warranties of any kind regarding their content, use, or
application of the NCCN Guidelines and NCCN Guidelines
Insights and disclaims any responsibility for their application
or use in any way.
The complete and most recent version of these
NCCN Guidelines is available free of charge at NCCN.org.
© National Comprehensive Cancer Network, Inc. 2019.
All rights reserved. The NCCN Guidelines and the illustrations
herein may not be reproduced in any form without the
express written permission of NCCN.

*Provided content development and/or authorship assistance.
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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 has estimated that 271,270 Americans will be diagnosed with breast cancer and 42,260 will die of disease
in the United States in 2019.1 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 patients 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 oncology, pathology, reconstructive surgery, and patient advocacy.
In a recent version of these guidelines, the NCCN
Breast Cancer Panel included updated recommendations
for the use of multigene assays to guide decisions on adjuvant systemic chemotherapy therapy for women with
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hormone receptor (HR)–positive, HER2-negative earlystage invasive breast cancer. This report summarizes
these updates and discusses the rationale behind them.

Adjuvant Systemic Therapy for
HR-Positive/HER2-Negative Tumors
In patients with early-stage breast cancer, systemic adjuvant therapy is administered to reduce risk of cancer
recurrence. Women with HR-positive, HER2-negative
tumors receive adjuvant endocrine therapy to reduce
the risk of recurrence, and those deemed at high risk for
distant recurrence despite adjuvant endocrine therapy
receive adjuvant chemotherapy. The incremental beneﬁt
of adding adjuvant chemotherapy to endocrine therapy
in patients with a low clinical risk of recurrence, such as
those with very small, low-grade, lymph node–negative
tumors, is relatively small.2 The decision whether to
administer adjuvant chemotherapy in patients with
HR-positive, HER2-negative tumors is based on many
factors, including lymph node status, tumor size and
grade, lymphovascular invasion, age, comorbid conditions, and/or results of a gene expression proﬁle test
using multigene assays.
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Multigene Assays
Several commercially available gene-based assays are
useful in determining prognosis through predicting
distant recurrence, local recurrence, or survival. Of these,
only one, the 21-gene assay (Oncotype Dx, Genomic
Health, Inc.) has been clinically validated for predicting
the beneﬁt of adding adjuvant chemotherapy to further
reduce the risk of recurrence.

21-Gene Assay
Node-Negative, HR-Positive, HER2-Negative
Breast Cancer
The 21-gene recurrence score (RS) is one of the most
validated multigene assays. The RS is helpful in determining the prognosis in women with HR-positive, HER2negative tumors treated with endocrine therapy alone by
predicting locoregional and distant recurrence.3–5 This
assay has also been validated to predict the beneﬁt from
adding adjuvant chemotherapy to adjuvant endocrine
therapy for women with HR-positive, HER2-negative,
node-negative breast cancer.6–8
Among patients with T1b/T1c and T2, lymph node–
negative, HR-positive, HER2-negative tumors with RS
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between 0 and 10, the risk of distant recurrence is low, and
these patients derive no incremental beneﬁt from the addition of adjuvant chemotherapy to endocrine therapy.7,9 At
the other end of the spectrum, patients with node-negative,
HR-positive, HER2-negative cancers with high RS ($31)
have a higher risk of distant recurrence, and secondary
analyses of prospective studies show that these patients
derive a clear beneﬁt from adjuvant chemotherapy.7,9
For patients with an intermediate RS (11–25), the
recently reported TAILORx trial of postmenopausal
women (N56,711) with node-negative, HR-positive, HER2negative breast cancer showed similar disease-free
survival rates at 9 years in those who received adjuvant
chemotherapy followed by endocrine therapy compared
with endocrine therapy alone. 9 However, a subset
analysis of women aged #50 years with RS of 16 to 25
showed signiﬁcantly lower rates of distance recurrence
with the addition of adjuvant chemotherapy to endocrine
therapy.9 The cutoﬀ for low, intermediate, and high RS was
diﬀerent in TAILORx versus NSABP B-20. The NSABP-B20
was the ﬁrst trial to validate the 21-gene assay as both a
prognostic and a predictive tool, and identiﬁed RS cutoﬀs
to predict the magnitude of chemotherapy beneﬁt in
patients with node-negative, HR-positive breast cancer.7
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Node-Positive, HR-Positive, HER2-Negative
Breast Cancer
In the West German Study Group PlanB trial, women
(N5110) with node-positive, HR-positive, HER2-negative
tumors and RS ,11 were found to have a 5-year diseasefree survival of 94.4% when treated with endocrine
therapy alone.10 In a secondary analysis of a prospective
registry of women with node-positive, and HR-positive,
HER2-negative tumors, the 5-year risk of distant recurrence in patients with RS ,18 who were treated with
endocrine therapy alone was 2.7%.11 These results suggest that in patients with limited nodal disease (1–3
positive lymph nodes) and a low RS, the absolute beneﬁt
from chemotherapy is likely to be very small.10,11
There is a clear beneﬁt from adjuvant chemotherapy in patients with node-positive, HR-positive, HER2negative tumors if they have a high RS ($31). In a secondary analysis of the SWOG-8814 trial of women with
node-positive, HR-positive tumors, high RS ($31) was
predictive of chemotherapy beneﬁt. This study evaluated breast cancer specimens from node-positive, HRpositive postmenopausal women (N5367) randomized
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to endocrine therapy with tamoxifen alone or chemotherapy with CAF (cyclophosphamide/doxorubicin/ﬂuorouracil) followed by tamoxifen.6 Compared with tamoxifen
alone, treatment with CAF among women with high RS
($31) resulted in improved 10-year disease-free survival
(55% vs 43%; hazard ratio [HR], 0.59; 95% CI, 0.35–1.01)
and overall survival (73% vs 54%; HR, 0.56; 95% CI,
0.31–1.02).6
The absolute beneﬁt of chemotherapy in patients
with limited lymph node involvement and RS #25 remains
to be determined. The ongoing SWOG-S1007 RxPONDER
trial (ClinicalTrials.gov identiﬁer: NCT01272037) assigned
women with 1 to 3 positive lymph nodes and HR-positive,
HER2-negative breast cancer and RS #25 to standard
endocrine therapy either with or without adjuvant chemotherapy. The results of this trial are expected to determine the beneﬁt (if any) for chemotherapy in this
group of patients.

70-Gene Assay
Results from the randomized MINDACT trial12 demonstrated that the 70-gene assay (MammaPrint, Agendia)
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can identify a subset of patients who have a low likelihood of distant recurrence despite high-risk clinical
features (based on tumor size, tumor grade, nodal status). In this trial, 79% of patients had node-negative
disease and 21% had 1 to 3 positive lymph nodes, and
all patients underwent risk assessment using clinical
criteria (using Adjuvant!Online) and genomic risk assessment using the 70-gene assay.
Patients with low-risk disease according to both
clinical criteria and genomic assay results did not receive
adjuvant chemotherapy, whereas those categorized as
high risk by both assessments received chemotherapy.
Patients with discordant results (ie, either high clinical
risk/low genomic risk or low clinical risk/high genomic
risk) were randomized to the chemotherapy group or the
no-chemotherapy group based on either the clinical or the
genomic result. The primary outcome of the study was
met with the demonstration that among those with high
clinical risk/low genomic risk, the 5-year rate of survival
with no distant metastasis in those did not receive adjuvant chemotherapy was 94.7% (95% CI, 92.5–96.2).12
In the intention-to-treat population, among patients
at high clinical risk/low genomic risk using the 70-gene
assay, the 5-year rate of survival with no distant metastasis
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in those who received chemotherapy was 95.9% (95% CI,
94.0–97.2) versus 94.4% (95% CI, 92.3–95.9) in those who
did not receive chemotherapy (adjusted HR for distant
metastasis or death with chemotherapy vs no chemotherapy, 0.78; 95% CI, 0.50–1.21).12 Among patients at low
clinical risk/high genomic risk, the 5-year rate of survival
with no distant metastasis was 95.8% with chemotherapy
(95% CI, 92.9–97.6) versus 95.0% (95% CI, 91.8%–97.0%)
without chemotherapy (adjusted HR for distant metastasis or death with chemotherapy vs no chemotherapy,
1.17; 95% CI, 0.59–2.28). These data suggest that the
results of the 70-gene signature do not provide evidence
for making recommendations regarding chemotherapy
for patients at low clinical risk.12
In a subgroup analysis by nodal status, among nodenegative patients with high clinical risk/low genomic risk,
the 5-year rate of survival with no distant metastasis was
95.7% (95% CI, 93.0–97.4) in those who received adjuvant
chemotherapy compared with 93.2% (95% CI, 90.1–95.4)
in those who did not receive chemotherapy.12 Among
patients with 1 to 3 positive lymph nodes, the rates of
survival without distant metastases were 96.3% (95% CI,
93.1–98.1) in those who received adjuvant chemotherapy
versus 95.6 (95% CI, 92.7–97.4) in those who did not
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receive adjuvant chemotherapy.12 These data suggest
that the additional beneﬁt of adjuvant chemotherapy in
patients with high-clinical risk/low genomic risk is likely
to be small.

50-Gene Assay
The 50-gene assay (PAM50; NanoString) risk of recurrence (ROR) score stratiﬁes patients with HR-positive
disease into high-, medium-, and low-risk groups. Several
studies have demonstrated the prognostic value of ROR
score in estimating risk of disease recurrence.13–15
In a study using the Danish Breast Cancer Cooperative Group database, patients with node-negative
tumors and low ROR had a distant recurrence risk of
5.0% (95% CI, 2.9%–8.0%) compared with 17.8% (95% CI,
14.0%–22.0%) in those with high ROR.14 Based on these
analyses, patients with T1 and T2 node-negative HRpositive, HER2-negative tumors and an ROR score in
the low range, regardless of tumor size, places the individual in the same prognostic category as those with
T1a/T1bN0M0 tumors.14
In patients with 1 to 3 positive lymph nodes and
HR-positive, HER2-negative disease with a low RS, the
distant recurrence risk was ,3.5% at 10 years with endocrine therapy alone.14 In the TransATAC study, no distant
recurrence was seen at 10 years in a similar group.15
12-Gene Assay
The EndoPredict assay (Myriad Genetics) uses 12 genes
to calculate a prognostic score. This assay appears to be
useful in identifying a subgroup of patients with estrogen
receptor–positive, HER2-negative tumors at very low
risk of recurrence without adjuvant chemotherapy and
helpful in identifying patients at low risk for a late recurrence.16 Based on results of 2 Austrian Breast and
Colorectal Cancer Study Group trials, ABCSG-6 and
ABCSG-8, patients with node-negative, HR-positive,
HER2-negative disease with a low risk score by the
12-gene assay had a 4% risk of distant recurrence at
10 years.16 The prognostic value of the risk score from
the 12-gene assay was found to be independent of
conventional clinicopathologic factors. In patients with
T1 and T2 node-negative, HR-positive, HER2-negative
tumors, a 12-gene low-risk score, regardless of T size,
places the tumor into the same prognostic category as
T1a–T1bN0M0.
In the TransATAC study, patients with 1 to 3 positive
nodes in the low-risk group had a 5.6% risk of distant
recurrence at 10 years,15 suggesting that chemotherapy
would be of limited beneﬁt in these women.
Breast Cancer Index
The Breast Cancer Index (BCI) is a combination of 2 proﬁles, the HOXB13-to-IL17BR expression ratio (H:I ratio)
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and the Molecular Grade Index (MGI). Compared with
clinical prognostic factors (eg, age, tumor size, tumor
grade, lymph node status), the H:I ratio has been shown
to be prognostic in the setting of adjuvant tamoxifen
monotherapy.17–20 The addition of MGI to H:I was determined to provide additional prognostic discrimination,
leading to the BCI assay.21 In a secondary analysis of the
TransATAC trial, BCI was prognostic in node-negative
breast cancer for both early (years 0–5) and late (years
5–10) distant recurrence.22 For patients with T1 and T2
node-negative, HR-positive, HER2-negative tumors, a BCI
in the low-risk range, regardless of T size, places the tumor
into the same prognostic category as T1a/T1bN0M0.
There are limited data regarding the role of BCI in
node-positive, HR-positive, HER2-negative breast cancer.

NCCN Recommendations
Use of Multigene Assays
The panel extensively reviewed the available multigene
assays, their ability to predict beneﬁt of adjuvant systemic chemotherapy, and their ability to determine
prognosis by predicting risk of distant recurrence, and
has summarized the treatment implications based on
risk scores and nodal status (see table BINV-M, page
122). The panel notes that the multigene assays provide prognostic and therapy-predictive information that
complements TNM and biomarker information.
Axillary Lymph Node–Negative, HR-Positive,
HER2-Negative Tumors
Small tumors (up to 0.5 cm in greatest diameter) that do
not involve the lymph nodes have a favorable prognosis,
and therefore adjuvant chemotherapy is not recommended. According to the NCCN Breast Cancer Panel,
adjuvant endocrine therapy may be considered in this
group of patients to reduce the risk of a second contralateral breast cancer, and due to the small beneﬁt in
reducing the risk of local/regional and distant recurrence
(category 2B) (see BINV-6, page 120).
For patients with invasive ductal or lobular tumors
.0.5 cm in diameter and no lymph node involvement
(node-negative), the NCCN panel recommends strongly
considering the 21-gene RT-PCR assay to help estimate
likelihood of recurrence and beneﬁt from chemotherapy (category 1). The panel has noted that, based
on an exploratory analysis from the TAILORx study,9
adjuvant chemotherapy may be considered in women
aged #50 years with a 21-gene RS of 16 to 25. Also,
patients with T1b tumors with low-grade histology
should be considered for endocrine monotherapy, because the TAILORx study9 did not include patients with
such tumors (see BINV-6, page 120).
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The panel noted that other prognostic multigene
assays (listed on BINV-M, pages 122 and 123) may be
considered to help estimate recurrence risk, but these
assays have not been validated to predict the beneﬁt of
systemic chemotherapy. Also, among the other assays, the
panel listed the 70-gene assay as a category 1 option based
on the results of the prospective MINDACT12 trial demonstrating its ability to identify patients with a low genomic
risk despite a high clinical risk (see BINV-6, page 120), in
whom chemotherapy may be omitted without a detrimental eﬀect. High clinical risk in the MINDACT trial was
deﬁned as .3 cm N0 or T2N1 for grade 1 tumors, T2N0–1
for grade 2 tumors, and T1c–2N0–1 for grade 3 tumors.
Furthermore, given no diﬀerence in outcomes with
or without chemotherapy in the discordant low clinical
risk/high genomic risk group, the MINDACT study suggests
that the 70-gene panel is not useful for guiding systemic
chemotherapy decisions in this subgroup of patients.
Because results of diﬀerent assays may not be concordant with each other and these assays have not been
compared head-to-head prospectively, clinicians should
only order one of the available assays for a speciﬁc patient and tumor.

Axillary Lymph Node–Positive, HR-Positive,
HER2-Negative Tumors
For patients with $4 involved nodes, the panel recommends systemic adjuvant chemotherapy followed by
endocrine therapy (category 1) (see BINV-7, page 121).
Patients with ,4 involved nodes or with pN1mi and
#2 mm axillary node metastasis are most often candidates for chemotherapy in addition to endocrine therapy.
The panel recommends that clinical decision-making for
adjuvant chemotherapy be based on elements of clinical
risk stratiﬁcation, such as clinical characteristics, tumor
stage, pathology, and comorbid conditions. If the patient
is not a candidate for chemotherapy, the panel recommends adjuvant endocrine therapy alone (category 2A)
(see BINV-7, page 121).
For patients who are candidates for systemic adjuvant chemotherapy based on clinical characteristics,
tumor stage, and pathology, the panel recommends
consideration of multigene assays to assess prognosis
as a tool to assist with treatment decision-making. The
panel notes that in N1mi and N1 tumors, although
multigene assays have yet to be proven as predictive
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for adjuvant chemotherapy beneﬁt, they are prognostic
and can be used to identify low-risk patients who are
likely to derive little or no absolute beneﬁt from addition
of adjuvant chemotherapy to adjuvant endocrine therapy. Although a secondary analysis of the prospective
SWOG-8814 trial showed no beneﬁt for chemotherapy
for women with 1 to 3 involved ipsilateral axillary lymph
nodes and low RS, it did show beneﬁt for the addition of
adjuvant chemotherapy in those with high RS ($31)
based on results of the 21-gene assay.6 At this time, the
optimal RS cutoﬀ (,11 vs ,18) to withhold chemotherapy in patients with 1 to 3 positive lymph nodes and
HR-positive, HER2-negative breast cancer is still unknown. Results of the RxPONDER trial (ClinicalTrials.gov
identiﬁer: NCT01272037) are expected to determine the
beneﬁt (if any) of chemotherapy in patients with 1 to 3
positive lymph nodes; HR-positive, HER2-negative disease; and an intermediate risk score. In the MINDACT
trial, among patients with 1 to 3 positive nodes who had a
high clinical risk of recurrence but low risk based on results
of the 70-gene assay, rates of survival were similar between
those who received adjuvant chemotherapy in addition to
adjuvant endocrine therapy and those received adjuvant
endocrine therapy alone, suggesting that chemotherapy
could be omitted in this group.12 Other multigene assays
listed on page BINV-M have not proven to be predictive of
beneﬁt from chemotherapy (pages 122 and 123).
Among patients who are candidates for systemic
adjuvant chemotherapy based on clinical characteristics,
tumor stage, and pathology, if multigene assay is not
available, the panel recommends systemic adjuvant
chemotherapy followed by endocrine therapy (category
1) (see BINV-7, page 121).

Summary
The updated recommendations in the NCCN Guidelines
for Breast Cancer provide guidance on the use of
multigene assays to either recommend or withhold
adjuvant systemic chemotherapy therapy in women
with HR-positive, HER2-negative early-stage invasive
breast cancer based on nodal status and other clinicopathologic characteristics.
To participate in this journal CE activity, go to
https://education.nccn.org/node/84931
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