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abstract

PURPOSE To update the American Society of Clinical Oncology endorsement of the Cancer Care Ontario
recommendations on the Role of Patient and Disease Factors in Adjuvant Systemic Therapy DecisionMaking for
Early-Stage, Operable Breast Cancer.

METHODS Two phase III trials—the Trial Assigning Individualized Options for Treatment (TAILORx) in women
with hormone receptor–positive, node-negative tumors and the Microarray in Node-Negative and 1 to 3 Positive
Lymph Node Disease May Avoid Chemotherapy (MINDACT) trial—provided the evidence for this update.

UPDATED RECOMMENDATIONS Shared decision making between clinicians and patients is appropriate for
adjuvant systemic therapy for breast cancer. For patients older than age 50 years and whose tumors have
Oncotype DX recurrence scores less than 26, and for patients age 50 years or younger whose tumors have
Oncotype DX recurrence scores less than 16, there is little to no benefit from chemotherapy. Clinicians may
offer endocrine therapy alone for these patients. For patients age 50 years or younger with recurrence scores
of 16 to 25, clinicians may offer chemoendocrine therapy. Patients with recurrence scores greater than 30
should be considered candidates for chemoendocrine therapy. Based on informal consensus, the Panel
recommends that oncologists may offer chemoendocrine therapy to patients with Oncotype DX scores of 26
to 30.

The MammaPrint assay could be used to guide decisions on withholding adjuvant systemic chemotherapy in
patients with hormone receptor–positive lymph node–negative breast cancer and in select patients with lymph
node–positive cancers. In both patients with node-positive and node-negative disease, evidence of clinical utility
of the MammaPrint assay was only apparent in those determined to be at high clinical risk; the Panel thus did not
recommend use of MammaPrint assay in patients determined to be at low clinical risk. Remaining recom-
mendations from the 2016 ASCO guideline endorsement are unchanged.

Additional information is available at www.asco.org/breast-cancer-guidelines.

J Clin Oncol 37:1965-1977. © 2019 by American Society of Clinical Oncology

INTRODUCTION

The American Society of Clinical Oncology (ASCO) first
published an endorsement of the Cancer Care Ontario
(CCO) guideline on the role of patient and disease
factors in adjuvant systemic therapy decision making
for early-stage, operable breast cancer in July 2016.1

The results of two large-scale, randomized, phase III
trials—the Trial Assigning Individualized Options for
Treatment (TAILORx)2 and the Microarray in Node-
Negative and 1 to 3 Positive Lymph Node Disease May
Avoid Chemotherapy (MINDACT) trial3—prompted
this focused update. The goal of this update of the 2016
ASCO endorsement of the CCO recommendations is to

provide oncologists and other clinicians with a summary
of this evidence and revised recommendations for
practice based on the data. This update focuses solely
on new evidence pertaining to the question, “What risk
stratification tools may be used in determining the utility
of certain systemic therapies in patients with early-stage
breast cancer?” The complete list of the original and
updated recommendations is available in Table 1, in the
Bottom Line Box, and at www.asco.org/breast-cancer-
guidelines. Of note, the biomarker testing Expert Panel
will review the pertinent literature on the use of Oncotype
DX in women with node-positive breast cancer in the
coming months to address perceived practice variation
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THE BOTTOM LINE

Role of Patient and Disease Factors in Adjuvant Systemic Therapy Decision Making for Early-Stage, Operable

Breast Cancer: Update of the ASCO Endorsement of the Cancer Care Ontario Guideline

Guideline Question

What risk stratification tools may be used in determining the utility of certain systemic therapies in patients with early-
stage breast cancer?

Target Population

Female patients who are being considered for, or who are receiving, systemic therapy for early-stage invasive breast
cancer (stages I to IIA, T1N0-1, T2N0, T2N1).

Target Audience

Medical oncologists, pathologists, surgeons, oncology nurses, patients/caregivers.

Updated and New Recommendations

Shared decision making between clinicians and patients is appropriate for decisions concerning adjuvant systemic
therapy for breast cancer.

Oncotype DX Updated Recommendations

All recommendations refer to patients who present with hormone receptor–positive, Human Epidermal Growth Factor
Receptor 2 not overexpressed, axillary node–negative early breast cancer.

• For patients older than age 50 years and whose tumors have OncotypeDX recurrence scores less than 26, and
for patients age 50 years or younger whose tumors have Oncotype DX recurrence scores less than 16, there is
little to no benefit from chemotherapy. Clinicians may offer endocrine therapy alone (Type: evidence based,
benefits outweigh harms; Evidence quality: high; Strength of recommendation: strong).

• For patients age 50 years or younger with Oncotype DX scores of 16 to 25, clinicians may offer chemo-
endocrine therapy (Type: evidence based, benefits outweigh harms; Evidence quality: intermediate; Strength
of recommendation: moderate).

• Patients with Oncotype DX recurrence scores greater than 30 should be considered candidates for che-
moendocrine therapy (Type: evidence based, benefits outweigh harms; Evidence quality: high; Strength of
recommendation: strong).

• Based on Expert Panel consensus, oncologists may offer chemoendocrine therapy to patients with Oncotype
DX scores of 26 to 30 (Type: informal consensus; Evidence quality: insufficient; Strength of recommendation:
moderate).

MammaPrint Assay Recommendations from the ASCO 2017 Biomarkers Guideline

• If a patient has estrogen receptor (ER)/progesterone receptor (PR)–positive, human epidermal growth factor
receptor 2 (HER2)-negative, node-negative breast cancer, the MammaPrint assay may be used in those with
high clinical risk per MINDACT categorization to inform decisions on withholding adjuvant systemic che-
motherapy due to its ability to identify a good prognosis population with potentially limited chemotherapy
benefit (Type: evidence based, benefits outweigh harms; Evidence quality: high; Strength of recommendation:
strong).

• If a patient has ER/PR–positive, HER2-negative, node-negative breast cancer, the MammaPrint assay should
not be used in those with low clinical risk per MINDACT categorization to inform decisions on withholding
adjuvant systemic chemotherapy, because women in the low clinical risk category had excellent outcomes
and did not appear to benefit from chemotherapy even with a genomic high-risk cancer (Type: evidence
based, benefits outweigh harms; Evidence quality: high; Strength of recommendation: strong).

• If a patient has ER/PR–positive, HER2-negative, node-positive breast cancer, the MammaPrint assay may be
used in patients with one to three positive nodes and at high clinical risk per MINDACT categorization to inform
decisions on withholding adjuvant systemic chemotherapy due to its ability to identify a good prognosis
population with potentially limited chemotherapy benefit. However, such patients should be informed that
a benefit of chemotherapy cannot be excluded, particularly in patients with greater than one involved lymph
node (Type: evidence based, benefits outweigh harms; Evidence quality: high; Strength of recommendation:
moderate).

(continued on following page)
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around the use of this biomarker test in this population of
women with breast cancer.

GUIDELINE ENDORSEMENT UPDATE PROCESS

This systematic review–based guideline product was de-
veloped by amultidisciplinary Expert Panel, which included
a patient representative and an ASCO guidelines staff with
health research methodology expertise (Appendix Table
A1, online only). All funding for the administration of the
project was provided by ASCO.

ASCO uses a signals approach to facilitate guideline
updating.22 This approach is intended to identify new,

potentially practice-changing data—signals—that might
translate into revised practice recommendations. The ap-
proach relies on routine literature searching and the ex-
pertise of ASCO guideline panel members to identify
signals. The high quality of the reported evidence and the
potential for its clinical impact prompted the ASCO Expert
Panel to revise one of the guideline recommendations.
The Methodology Manual available at www.asco.org/
guideline-methodology provides additional information
about the guideline update approach.

The Expert Panel communicated via e-mail to consider the
new evidence relevant to the update. The revised guideline
was circulated in draft form to the Expert Panel and

THE BOTTOM LINE (CONTINUED)

• If a patient has ER/PR–positive, HER2-negative, node-positive breast cancer, the MammaPrint assay should
not be used in patients with one to three positive nodes and at low clinical risk per MINDACT categorization to
inform decisions on withholding adjuvant systemic chemotherapy. There are insufficient data on the clinical
utility of MammaPrint in this specific patient population (Type: informal consensus; Evidence quality: low;
Strength of recommendation: moderate).

• If a patient has HER2-positive breast cancer, the clinician should not use the MammaPrint assay to guide
decisions on adjuvant systemic therapy. Additional studies are required to address the role of MammaPrint in
patients with this tumor subtype who are also receiving HER2-targeted therapy (Type: informal consensus;
Evidence quality: low; Strength of recommendation: moderate).

• If a patient has ER/PR–negative and HER2-negative (triple-negative) breast cancer, the clinician should not
use theMammaPrint assay to guide decisions on adjuvant systemic chemotherapy (Type: informal consensus;
Evidence quality: insufficient; Strength of recommendation: strong).

Cancer Care Ontario Guideline Recommendations from 2016 Endorsement

For making adjuvant therapy decisions for women with early-stage breast cancer, the Cancer Care Ontario guideline
recommends that (a) lymph node status, T stage, ER status, PR status, HER status, tumor grade, and presence of
tumor lymphovascular invasion (LVI) are relevant (prognostic or predictive); (b) Oncotype DX score (for hormone
receptor–positive, N0 or N1mic or ITC [isolated tumor cells], and HER2-negative cancers) and Adjuvant! Online may
be used as risk stratification tools; and (c) age, menopausal status, andmedical comorbidities should be considered.

In patients in whom chemotherapy would likely be tolerated and is acceptable to the patient, adjuvant chemotherapy
should be considered for patients with the following tumor characteristics: lymph node positive (one or more lymph
nodes with a macrometastatic deposit . 2 mm), ER negative with tumor greater than 5 mm, HER2-positive tumor,
high-risk lymph node–negative tumors with tumor size greater than 5 mm and another high-risk feature, and
Adjuvant! Online 102year risk of death from breast cancer greater than 10%.

For patients with lymph node–negative tumors with T greater than 5mm, grade 3, triple-negative (ER-negative, PR-
negative, and HER2-negative) status, LVI positivity, Oncotype DX recurrence score associated with an estimated
distant relapse risk of greater than 15% at 10 years, and HER2-positive status should be considered high-risk
features and thus considered candidates for chemotherapy.

Patients with T less than 5 mm, lymph node–negative status, and no other high-risk features may not benefit from
adjuvant chemotherapy; finally, adjuvant chemotherapy may not be required in patients with HER2-negative,
strongly ER-positive and PR-positive breast cancer and any of the following additional characteristics: lymph
node–positive status with micrometastasis (, 2 mm) only, or T less than 5 mm, or an Oncotype DX recurrence score
associated with an estimated distant relapse risk of less than 15% at 10 years.

Additional Resources

More information, including slide sets and clinical tools and resources, is available at www.asco.org/breast-cancer-
guidelines. The Methodology Manual (available at www.asco.org/guideline-methodology) provides additional in-
formation about the methods used to develop this guideline. Patient information is available at www.cancer.net

ASCO believes that cancer clinical trials are vital to inform medical decisions and improve cancer care, and that all
patients should have the opportunity to participate.
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approved. The ASCO Clinical Practice Guidelines Com-
mittee reviewed and approved the final document. The
ASCO Panel will continue to coordinate with CCO guideline
development staff and breast content experts to update the
endorsement as new data become available.

Guideline Disclaimer

The clinical practice guidelines and other guidance pub-
lished herein are provided by the American Society of
Clinical Oncology, Inc. (ASCO) to assist providers in clinical
decision making. The information herein should not be
relied upon as being complete or accurate, nor should it be
considered as inclusive of all proper treatments or methods
of care or as a statement of the standard of care. With the
rapid development of scientific knowledge, new evidence
may emerge between the time information is developed
and when it is published or read. The information is not
continually updated and may not reflect the most recent
evidence. The information addresses only the topics spe-
cifically identified therein and is not applicable to other
interventions, diseases, or stages of diseases. This in-
formation does not mandate any particular course of
medical care. Further, the information is not intended to
substitute for the independent professional judgment of the
treating provider, as the information does not account for
individual variation among patients. Recommendations
reflect high, moderate, or low confidence that the rec-
ommendation reflects the net effect of a given course of
action. The use of words like “must,” “must not,” “should,”
and “should not” indicate that a course of action is
recommended or not recommended for either most or
many patients, but there is latitude for the treating
physician to select other courses of action in individual
cases. In all cases, the selected course of action should
be considered by the treating provider in the context of
treating the individual patient. Use of the information is
voluntary. ASCO provides this information on an “as is”
basis, and makes no warranty, express or implied, re-
garding the information. ASCO specifically disclaims any
warranties of merchantability or fitness for a particular
use or purpose. ASCO assumes no responsibility for any
injury or damage to persons or property arising out of or
related to any use of this information, or for any errors or
omissions.

Guideline and Conflict of Interest

The Expert Panel was assembled in accordance with
ASCO’s Conflict of Interest Policy Implementation for
Clinical Practice Guidelines (“Policy,” found at http://
www.asco.org/rwc). All members of the Panel completed
ASCO’s disclosure form, which requires disclosure of fi-
nancial and other interests, including relationships with
commercial entities that are reasonably likely to experience
direct regulatory or commercial impact as a result of pro-
mulgation of the guideline. Categories for disclosure in-
clude employment; leadership; stock or other ownership;

honoraria, consulting or advisory role; speaker’s bureau;
research funding; patents, royalties, other intellectual
property; expert testimony; travel, accommodations, ex-
penses; and other relationships. In accordance with the
Policy, the majority of the members of the Expert Panel did
not disclose any relationships constituting a conflict under
the Policy.

UPDATED RECOMMENDATIONS

Clinical Question

This update of the ASCO endorsement of the CCO rec-
ommendations focuses solely on new evidence pertaining
to the question, “What risk stratification tools may be used
in determining the utility of certain systemic therapies in
patients with early-stage breast cancer?” In particular, the
update addresses the implications of recently published
results of TAILORx for treatment of patients with hormone
receptor–positive, human epidermal growth factor receptor
2 (HER2)–negative, axillary node–negative breast cancer
with intermediate Oncotype DX recurrence scores2; it also
adds relevant recommendations on the use of MammaPrint
assay3 from the updated ASCO guideline on the use of
biomarkers to guide decisions on adjuvant systemic ther-
apy for women with early-stage invasive breast cancer.14

Oncotype DX Updated Recommendations

All recommendations refer to patients who present with
a hormone receptor–positive, HER2 not overexpressed, ax-
illary node–negative early breast cancer.

• For patients older than age 50 years and whose tumors
have OncotypeDX recurrence scores less than 26, and
for patients age 50 years or younger whose tumors
have Oncotype DX recurrence scores less than 16,
there is little to no benefit from chemotherapy. Clini-
cians may offer endocrine therapy alone (Type: evi-
dence based, benefits outweigh harms; Evidence
quality: high; Strength of recommendation: strong).

• For patients age 50 years or younger with Oncotype
DX scores of 16 to 25, clinicians may offer chemo-
endocrine therapy (Type: evidence based, benefits
outweigh harms; Evidence quality: intermediate; Strength
of recommendation: moderate).

• Patients with Oncotype DX recurrence scores greater
than 30 should be considered candidates for che-
moendocrine therapy (Type: evidence based, benefits
outweigh harms; Evidence quality: high; Strength of
recommendation: strong).

• Based on Expert Panel consensus, oncologists may
offer chemoendocrine therapy to patients with Onco-
type DX scores of 26 to 30 (Type: informal consensus;
Evidence quality: insufficient; Strength of recommen-
dation: moderate).

Literature review. In TAILORx, a prospective, noninferiority
clinical trial, 6,711 patients with hormone receptor–
positive, HER2-negative, and axillary node–negative breast
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cancer and an Oncotype DX recurrence score between 11
and 25 were randomly assigned to receive either chemo-
endocrine therapy or endocrine therapy alone.2 The pri-
mary outcome of the trial, invasive disease–free survival,
was defined as freedom from invasive disease recurrence,
second primary cancer, or death. Results indicated that
endocrine therapy was noninferior to chemoendocrine
therapy (hazard ratio, 1.08; 95% CI, 0.94 to 1.24; P = .26;
Table 2).

However, in an exploratory subgroup analysis among
women with an Oncotype DX recurrence score who were
age 50 years or younger, some benefit of chemotherapy
was suggested. Table 3, adapted from Sparano et al,2

shows the type of first invasive disease–free survival
event by age and recurrence score for patients who were
randomly assigned to receive endocrine therapy alone or
chemoendocrine therapy. Among women age 50 years or
younger with a recurrence score of 21 to 25, approximately
6.3% lower invasive disease–free survival was observed at
9 years in the cohort that received endocrine therapy alone
compared with chemoendocrine therapy. For women age
50 years or younger with a recurrence score of 16 to 20,
approximately 9% lower invasive disease–free survival
was observed at 9 years in the cohort that received en-
docrine therapy alone compared with chemoendocrine
therapy. Finally, there was a statistically significant in-
teraction of chemotherapy benefit and age for invasive
disease–free survival and freedom from distant or locore-
gional recurrence.

The Expert Panel provided separate recommendations
for patients with recurrence scores of 26 to 30 and for
patients with recurrence scores greater than 30 based on
the results of published prospective-retrospective ana-
lyses. Oncotype DX was developed and validated in
samples obtained retrospectively from participants who
enrolled in the prospective National Surgical Adjuvant
Breast and Bowel Project B-14 and B-20 clinical
trials.7,23 In these studies, a recurrence score of greater
than 30 was selected as the cutoff indicating that in-
dividuals are at high risk of recurrence and should be
recommended chemoendocrine therapy. When TAILORx
was developed, cutoffs were selected based on the
distribution estimates by way of the Kaplan-Meier method
and were compared using the log-rank test. Therefore,
patients enrolled in TAILORx whose recurrence scores
were greater than 25 were recommended chemoendocrine
therapy.

In a recent exploratory reanalysis of B-20, the performance
of the 21-gene assay in predicting chemotherapy benefit
was assessed using the recurrence score cutoffs used in
TAILORx.24 The analysis demonstrated a statistically sig-
nificant benefit from chemoendocrine therapy in women
with a recurrence score greater than 25 (hazard ratio, =
0.27; 95% CI, 0.12 to 0.62; P , .001). Specifically, the
10-year distant recurrence–free estimate for women

treated with tamoxifen alone was 62% (95% CI, 48% to
81%) compared with 88% (95% CI, 81% to 95%) in
individuals treated with tamoxifen and chemotherapy.
The benefit was more substantial in women age 50 years
or younger.

Although there are no data from a randomized clinical trial
to guide treatment of women with recurrence scores of
26 to 30, because they were not randomly assigned in
TAILORx, oncologists should consider recommending
chemoendocrine therapy for women meeting these
criteria.

MammaPrint Assay Recommendations From the ASCO

2017 Biomarkers Guideline

• If a patient has estrogen receptor (ER)/progesterone
receptor (PR)–positive, HER2-negative, node-negative
breast cancer, the MammaPrint assay may be used in
those with high clinical risk per MINDACT categori-
zation to inform decisions on withholding adjuvant
systemic chemotherapy due to its ability to identify
a good prognosis population with potentially limited
chemotherapy benefit (Type: evidence based, benefits
outweigh harms; Evidence quality: high; Strength of
recommendation: strong).

• If a patient has ER/PR–positive, HER2-negative, node-
negative breast cancer, the MammaPrint assay should
not be used in those with low clinical risk per MINDACT
categorization to inform decisions on withholding ad-
juvant systemic chemotherapy, because women in the
low clinical risk category had excellent outcomes and
did not appear to benefit from chemotherapy even with
a genomic high-risk cancer (Type: evidence based,
benefits outweigh harms; Evidence quality: high; Strength
of recommendation: strong).

• If a patient has ER/PR–positive, HER2-negative, node-
positive breast cancer, the MammaPrint assay may be
used in patients with one to three positive nodes and at
high clinical risk per MINDACT categorization to inform
decisions on withholding adjuvant systemic chemo-
therapy due to its ability to identify a good prognosis
population with potentially limited chemotherapy ben-
efit. However, such patients should be informed that
a benefit of chemotherapy cannot be excluded, par-
ticularly in patients with greater than one involved lymph
node (Type: evidence based, benefits outweigh harms;
Evidence quality: high; Strength of recommendation:
moderate).

• If a patient has ER/PR–positive, HER2-negative, node-
positive breast cancer, the MammaPrint assay should
not be used in patients with one to three positive nodes
and at low clinical risk per MINDACT categorization to
inform decisions on withholding adjuvant systemic
chemotherapy. There are insufficient data on the
clinical utility of MammaPrint in this specific patient
population (Type: informal consensus; Evidence quality:
low; Strength of recommendation: moderate).

1972 © 2019 by American Society of Clinical Oncology Volume 37, Issue 22

Henry et al

Downloaded from ascopubs.org by 180.150.36.60 on April 9, 2022 from 180.150.036.060
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 



TA
BL
E
2.

Su
m
m
ar
y
of

R
es
ul
ts

of
TA

IL
O
R
x

So
ur
ce

In
te
rv
en
tio

n/
Co

m
pa
ris

on
Pr
im
ar
y
En
d
Po

in
ts

N
o.

of
Pa

tie
nt
s

Ev
al
ua
te
d

Su
rv
iv
al

Fr
ee
do
m

Fr
om

Re
cu
rr
en
ce

of
Br
ea
st

Ca
nc
er

at
a
Di
st
an
t
Si
te

Fr
ee
do
m

Fr
om

Re
cu
rr
en
ce

of
Br
ea

st
Ca

nc
er

at
a
Di
st
an

t
or

Lo
co
re
gi
on
al

Si
te

ID
FS

OS

Ra
te

at
5
Ye

ar
s
(%

)
Ra

te
at

9
Ye

ar
s
(%

)
Ra

te
at

5
Ye

ar
s
(%

)
Ra

te
at

9
Ye

ar
s
(%

)
Ra

te
at

5
Ye

ar
s
(%

)
Ra

te
at

9
Ye

ar
s
(%

)
Ra

te
at

5
Ye

ar
s
(%

)
Ra

te
at

9
Ye

ar
s
(%

)

Sp
ar
an

o
et

al
(2
01

8)
2

R
ec
ur
re
nc

e
sc
or
e

of
#

10
,
en

do
cr
in
e

th
er
ap

y

P
rim

ar
y:

ID
FS

Se
co

nd
ar
y:

fr
ee
do

m
fr
om

re
cu

rr
en

ce
at

a
di
st
an

t
si
te
;
O
S

1,
61

9
94

.0
6

0.
6

84
.0

6
1.
3

98
.0

6
0.
4

93
.7

6
0.
8

99
.3

6
0.
2

96
.8

6
0.
7

98
.8

6
0.
3

95
.0

6
0.
8

R
ec
ur
re
nc

e
sc
or
e

of
11

-2
5,

en
do

cr
in
e
th
er
ap

y

3,
39

9
92

.8
6

0.
5

83
.3

6
0.
9

H
R
,
1.
08

;
95

%
C
I,

0.
94

to
1.
24

;
P
=
.2
6

98
.0

6
0.
2

93
.9

6
0.
5

98
.0

6
0.
3

94
.5

6
0.
5

H
R
,
1.
10

;
95

%
C
I,

0.
85

to
1.
41

;
P
=
.4
8

96
.9

6
0.
3

92
.2

6
0.
6

R
ec
ur
re
nc

e
sc
or
e

of
11

-2
5,

ch
em

oe
nd

oc
rin

e
th
er
ap

y

3,
31

2
93

.1
6

0.
5

84
.3

6
0.
8

98
.1

6
0.
2

93
.8

6
0.
5

98
.2

6
0.
2

95
.0

6
0.
5

97
.0

6
0.
3

92
.9

6
0.
6

R
ec
ur
re
nc

e
sc
or
e

of
$

26
,

ch
em

oe
nd

oc
rin

e
th
er
ap

y

1,
38

9
87

.6
6

1.
0

75
.7

6
2.
2

95
.9

6
0.
6

89
.3

6
1.
4

93
.0

6
0.
8

86
.8

6
1.
7

91
.0

6
0.
8

84
.8

6
1.
7

A
bb

re
vi
at
io
ns
:
H
R
,
ha

za
rd

ra
tio
;
ID
FS

,
in
va
si
ve

di
se
as
e–
fr
ee

su
rv
iv
al
;
O
S,

ov
er
al
ls
ur
vi
va
l;
TA

IL
O
R
x,

Tr
ia
lA

ss
ig
ni
ng

In
di
vi
du

al
iz
ed

O
pt
io
ns

fo
r
Tr
ea

tm
en

t.

Journal of Clinical Oncology 1973

Patient/Disease Factors and Adjuvant Therapy for Breast Cancer

Downloaded from ascopubs.org by 180.150.36.60 on April 9, 2022 from 180.150.036.060
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 



• If a patient has HER2-positive breast cancer, the clinician
should not use the MammaPrint assay to guide decisions
on adjuvant systemic therapy. Additional studies are re-
quired to address the role of MammaPrint in patients with
this tumor subtype who are also receivingHER2-targeted
therapy (Type: informal consensus; Evidence quality:
low; Strength of recommendation: moderate).

• If a patient has ER/PR–negative and HER2-negative
(triple-negative) breast cancer, the clinician should not
use the MammaPrint assay to guide decisions on
adjuvant systemic chemotherapy (Type: informal con-
sensus; Evidence quality: insufficient; Strength of rec-
ommendation: strong).

Literature review. No new data from the MINDACT trial
were reviewed for this guideline update. From Krop et al14:
The MINDACT study was a randomized trial that included
6,693 women with histologically proven operable invasive
breast cancer, zero to three positive nodes, and no distant
metastases.3 Patients were recruited from 2007 to 2011.
Only patients with node-negative disease were enrolled
initially, and the study was amended to include women
with one to three positive nodes in 2009. Each partici-
pant’s genomic risk was determined by using the
MammaPrint assay, and clinical risk was determined by
using a modified version of Adjuvant! Online (version 8.0
with HER2 status). Adjuvant! Online is currently unavailable

TABLE 3. Type and Number of First IDFS Events for Randomly Assigned Patients by Age, RS, and Arm

Patient Group

RS 11-15 RS 16-20 RS 21-25

Arm B* Arm C† Arm B* Arm C† Arm B* Arm C†

Age # 50 years

No. of patients 439 362 454 469 246 246

Ipsilateral breast tumor recurrence 8 7 10 4 6 1

Other locoregional recurrence (6 ipsilateral breast recurrence) 3 3 8 8 8 5

Distant recurrence (6 ipsilateral breast or other locoregional recurrence) 9 7 17 10 17 9

Opposite breast cancer 4 6 9 5 3 3

Other second primary cancer 16 8 16 9 5 6

Death 5 4 5 2 2 2

Total No. of events 45 35 65 38 41 26

Age 51-65 years

No. of patients 602 648 732 693 437 433

Ipsilateral breast tumor recurrence 1 4 5 6 5 4

Other locoregional recurrence (6 ipsilateral breast recurrence) 4 7 7 3 7 4

Distant recurrence (6 ipsilateral breast or other locoregional recurrence) 15 8 16 20 16 20

Opposite breast cancer 4 5 8 17 8 9

Other second primary cancer 13 32 38 35 20 14

Death 11 15 7 12 8 2

Total No. of events 48 71 81 93 64 53

Age 66-75 years

No. of patients 173 149 182 182 134 130

Ipsilateral breast tumor recurrence 0 2 3 2 0 1

Other locoregional recurrence (6 ipsilateral breast recurrence) 1 0 1 1 0 0

Distant recurrence (6ipsilateral breast or other locoregional recurrence) 4 3 5 7 8 8

Opposite breast cancer 5 0 3 3 0 0

Other second primary cancer 18 15 12 14 7 13

Death 7 4 9 8 9 3

Total No. of events 35 24 33 35 24 25

NOTE. From the New England Journal of Medicine, Sparano et al, Adjuvant Chemotherapy Guided by a 21-Gene Expression Assay in Breast Cancer,
Volume 379, Page S23.2 Copyright© 2018 Massachusetts Medical Society. Adapted with permission from Massachusetts Medical Society.2

Abbreviations: IDFS, invasive disease-free survival; RS, recurrence score.
*Patients in Arm B were randomly assigned to endocrine therapy alone.
†Patients in Arm C were randomly assigned to chemoendocrine therapy.
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for use. Clinicians can use Table 4, reprinted from Cardoso
et al,3 to help determine clinical risk. Table 4 provides
a classification of patients according to clinical risk as-
sessment by the modified version of Adjuvant! Online.
Individuals with both low clinical and low genomic risk did
not receive chemotherapy, but those at high clinical and high
genomic risk received adjuvant chemotherapy. Those with
discordant clinical and genomic risk results (high/low or low/
high) were randomly assigned to chemotherapy or to no
chemotherapy. Women in all groups were recommended to
receive 7 years of hormonal therapy, if appropriate, on the
basis of ER/PR status.

The study included additional optional random assign-
ments. First, participants who were allocated to che-
motherapy could elect to be randomly assigned to
receive an anthracycline-containing regimen or a doce-
taxel-plus-capecitabine regimen. Second, participants

with hormone receptor–positive breast cancer could be
randomly assigned to a sequential regimen of tamoxifen
for 2 years followed by letrozole for 5 years, or to 7 years
of letrozole only. Premenopausal women who en-
tered random assignment had to have adequate ovar-
ian function suppression during letrozole therapy.
Results from these random assignments are yet to be
reported.

The primary analysis of the study, which was reported in
a recent publication,3 was to assess whether, among pa-
tients with high-risk clinical features and a low-risk gene-
expression profile who did not receive chemotherapy, the
lower boundary of the 95% CI for the rate of 5-year survival
without distant metastasis (distant metastasis–free survival
[DMFS]) was 92% or greater. A prespecified secondary
analysis was to estimate the efficacy of chemotherapy in
those patients with discordant clinical and genomic risk

TABLE 4. Classification of Patients According to Clinical Risk Assessment by the Modified Version of Adjuvant! Online

ER Status HER2 Status Grade Nodal Status Tumor Size (cm)
Clinical Risk in
MINDACT

ER positive HER2 negative Well differentiated N- # 3 C-low

3.1-5 C-high

1-3 positive nodes # 2 C-low

2.1-5 C-high

Moderately differentiated N- # 2 C-low

2.1-5 C-high

1-3 positive nodes Any size C-high

Poorly differentiated or undifferentiated N- # 1 C-low

1.1-5 C-high

1-3 positive nodes Any size C-high

HER2 positive Well differentiated OR moderately
differentiated

N- # 2 C-low

2.1-5 C-high

1-3 positive nodes Any size C-high

Poorly differentiated or undifferentiated N- # 1 C-low

1.1-5 C-high

1-3 positive nodes Any size C-high

ER negative HER2 negative Well differentiated N- # 2 C-low

2.1-5 C-high

1-3 positive nodes Any size C-high

Moderately differentiated OR poorly
differentiated or undifferentiated

N- # 1 C-low

1.1-5 C-high

1-3 positive nodes Any size C-high

HER2 positive Well differentiated OR moderately
differentiated

N- # 1 C-low

1.1-5 C-high

1-3 positive nodes Any size C-high

Poorly differentiated or undifferentiated Any Any size C-high

NOTE. From the New England Journal of Medicine, Cardoso et al, 70-Gene Signature as an Aid to Treatment Decisions in Early-Stage Breast Cancer,
Volume 375, Page S20.3 Copyright© 2016 Massachusetts Medical Society. Adapted with permission from Massachusetts Medical Society.3

Abbreviations: ER, estrogen receptor; HER2, human epidermal growth factor receptor 2.
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results who were randomly assigned to chemotherapy
versus no chemotherapy, but the study was not designed to
detect a significant difference. An additional secondary
analysis was to determine the proportion of patients who
were assigned chemotherapy according to the clinical risk
compared with the genomic risk.

The study included 6,693 participants, of whom 5,914
(88.4%) had ER/PR–positive tumors, 6,043 (90.3%)
had HER2-negative tumors, and 640 (9.6%) had triple-
negative tumors. Of the 6,693 participants, 2,745
(41.0%) had tumors with low clinical and low genomic
risks, 592 (8.8%) had tumors with low clinical risk and
high genomic risk, 1,550 (23.2%) had tumors with high
clinical risk and low genomic risk, and 1,806 (27.0%)
had tumors with high clinical and high genomic risks.
This first report included a cutoff date of March 1, 2016,
which corresponded to a median follow-up time of 5.0
years. Of the 644 women who represented the primary
test population (ie, those with high clinical risk and low
genomic risk who did not receive chemotherapy), the
DMFS at 5 years was 94.7% (95% CI, 92.5% to 96.2%),
thus demonstrating a lower boundary of the 95% CI for
the rate of DMFS of at least 92%. In the 749 women in
the intention-to-treat population with a high clinical risk
and low genomic risk who were randomly assigned to
receive chemotherapy, the 5-year DMFS was 95.9%
(95% CI, 94.0% to 97.2%) compared with a 5-year
DMFS of 94.4% (95% CI, 92.3% to 95.9%) in women
who were randomly assigned to not receive chemo-
therapy. The difference between these two groups was
1.5 percentage points, with an adjusted hazard ratio for
distant metastasis or death with chemotherapy versus
no chemotherapy of 0.78 (95% CI, 0.50 to 1.21; P =
.27). In terms of other end points in this group with high
clinical risk and low genomic risk who received che-
motherapy per the intention-to-treat population and the
per-protocol population assessments, the DMFS was
1.5% and 1.9% higher, respectively; DFS was 2.8% and
3% higher, respectively; the overall survival was 1.4%
and 1.5% higher, respectively, compared with no
chemotherapy. Given that a subset of the patients re-
ceived a nonstandard adjuvant chemotherapy regi-
men of docetaxel plus capecitabine, and given that
the follow-up was only 5 years in a predominantly

ER/PR–positive cohort who received up to 7 years of
endocrine therapy, a small chemotherapy benefit in
patients with high clinical risk and low genomic risk
cannot be excluded.

Patients at low clinical risk but high genomic risk who
received chemotherapy had a 5-year DMFS of 95.8%
(95% CI, 92.9% to 97.6%) compared with 95.0% (95%
CI, 91.8% to 97.0%) among those who did not receive
chemotherapy. The adjusted hazard ratio for distant
metastasis or death with chemotherapy versus no che-
motherapy in this group was 1.17 (95% CI, 0.59 to 2.28;
P = .66). Thus, a chemotherapy benefit is unlikely in
women with tumors at low clinical risk regardless of ge-
nomic subtype.

ADDITIONAL RESOURCES

More information, including slide sets and clinical tools
and resources, is available at www.asco.org/breast-cancer-
guidelines. Patient information is available at https://www.
cancer.net/.
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of the relevant literature in “Optimal systemic therapy for early breast
cancer: A clinical practice guideline” by Eisen et al, published in 2015 in
Current Oncology. Additional information, which may include slide sets
and other clinical tools and resources, is available at www.asco.org/
breast-cancer-guidelines.
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APPENDIX

TABLE A1. Update Expert Panel Members
Name (designation) Affiliation/Institution Expertise

N. Lynn Henry, MD, PhD (co-chair)University of Utah Huntsman Cancer Institute, Salt Lake City, UT Medical oncology

Vered Stearns, MD (co-chair) Kimmel Cancer Center at Johns Hopkins, Baltimore, MD Medical oncology

Vandana G. Abramson, MD Vanderbilt-Ingram Cancer Center, Nashville, TN Medical oncology

Kimberly H. Allison, MD Stanford University Medical Center, Stanford, CA Pathology

Carey K. Anders, MD University of North Carolina Lineberger Comprehensive Cancer
Center, Chapel Hill, NC

Medical oncology

Diana T. Chingos, MS Patient Advocate in Research, Los Angeles, CA Patient Representative

Andrea Eisen, MD Sunnybrook Odette Cancer Centre, and Cancer Care Ontario, Toronto,
Canada

Medical oncology

Bruno L. Ferrari, MD Oncoclinicas Group, São Paulo, Brazil Medical oncology

Thomas H. Openshaw, MD Northern Light Cancer Institute, Brewer, ME PGIN representative/ community oncology

Patricia A. Spears University of North Carolina Lineberger Comprehensive Cancer
Center, Chapel Hill, NC

Patient representative

Praveen Vikas, MD University of Iowa Holden Comprehensive Cancer Center, Iowa City, IAPGIN representative/ community oncology

Nofisat Ismaila American Society of Clinical Oncology, Alexandria, VA Practice guidelines staff/health research
methods

Mark R. Somerfield American Society of Clinical Oncology, Alexandria, VA Practice guidelines staff/health research
methods

Abbreviation: PGIN, Practice Guideline Implementation Network.
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