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ABSTRACT

The NCCN Clinical Practice Guidelines in Oncology (NCCN Guide-
lines) for Breast Cancer address all aspects of management for breast
cancer. The treatment landscape of metastatic breast cancer is evolv-
ing constantly. The therapeutic strategy takes into consideration tu-
mor biology, biomarkers, and other clinical factors. Due to the
growing number of treatment options, if one option fails, there is
usually another line of therapy available, providing meaningful im-
provements in survival. This NCCNGuidelines Insights report focuses
on recent updates specific to systemic therapy recommendations for
patients with stage IV (M1) disease.
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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 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

The NCCN Clinical Practice Guidelines in Oncology
(NCCN Guidelines®) are a statement of evidence and consen-
sus 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.

© 2023 National Comprehensive Cancer Network® (NCCN®),
All rights reserved. The NCCN Guidelines and the illustra-
tions herein may not be reproduced in any form without the
express written permission of NCCN.
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Overview
Female breast cancer is the most commonly diagnosed
cancer worldwide.1 The American Cancer Society esti-
mates that 300,590 individuals will be diagnosed with fe-
male breast cancer, representing 15.4% of all cancers in
the United States, in 2023.2

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 guide-
lines for clinical management of patients with carcinoma
in situ, invasive breast cancer, Paget’s disease, Phyllodes
tumor, inflammatory breast cancer, male breast cancer,
and breast cancer during pregnancy. These guidelines
have been developed and updated by a multidisciplinary
panel of representatives fromNCCNMember Institutions
with breast cancer–focused expertise in the fields ofmedi-
cal oncology, surgical oncology, radiation oncology, pa-
thology, reconstructive surgery, and patient advocacy.

In the 2023 version of theNCCNGuidelines for Breast
Cancer, the panel included updated recommendations/
revisions for adjuvant radiation therapy, adjuvant systemic
therapy for patients with hormone receptor (HR)–positive
andHER2-negative breast cancer, and systemic therapy for
metastatic disease. This report summarizes the rationale

behind the recommendations specific to systemic therapy
formetastatic disease.

NCCN Guidelines strive to use exclusively nongen-
dered, inclusive, and sensitive language. The studies in-
cluded in this report have not reported collection of sex
and gender data. Therefore, in this report the use of
terms including women, men, female, and male are as
per cited statistics, recommendations, or data from or-
ganizations or sources that do not use inclusive terms.

Management of Recurrent Unresectable
(Local or Regional) or Stage IV (M1) Disease
The median overall survival (OS) of all patients diagnosed
with metastatic disease has improved due to treatment
advances across all subtypes.3 The goal of treatment for
metastatic disease is to extend survival, alleviate symp-
toms, and enhance quality of life. Therefore, the preferred
treatments are those associatedwithminimal toxicity, bal-
anced against demonstrated improvements inOS.

HR-Positive/HER2-Negative Disease With No
Visceral Crisis and Not Endocrine-Refractory
Patients with stage IV or recurrent disease characterized
by tumors that are HR-positive and HER2-negative are
evaluated for treatment based on whether they have
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visceral crisis. The updated guidelines now define visceral
crisis according to the 5th ESO-ESMO international con-
sensus guidelines for advanced breast cancer as “severe
organ dysfunction, as assessed by signs and symptoms,
laboratory studies, and rapid progression of disease. Vis-
ceral crisis is not the mere presence of visceral metastases
but implies important organ compromise leading to a clin-
ical indication for the most rapidly efficacious therapy”4

(see BINV-Q, 1 of 14, above). In addition, it is also impor-
tant to understand whether the disease progressed within
1 year of completion of adjuvant endocrine therapy or lon-
ger and to assess the ovarian function of the patient to de-
termine the need for ovarian suppression/ablation if an
aromatase inhibitor (AI) or fulvestrant would be used.

Endocrine-based therapy is less toxic than chemo-
therapy. Therefore, the current first-line treatment for
most patients with HR-positive/HER2-negative disease
and no visceral crisis is endocrine therapy in either com-
bination with targeted therapy (preferred) or alone (in
certain circumstances, such as when targeted therapy is
unavailable/accessible or not appropriate for the pa-
tient). Chemotherapy is reserved for patients whose can-
cers are refractory (ie, no longer respond to) to endocrine
therapy or who need rapid treatment response for vis-
ceral crisis. If initiating treatment with chemotherapy, in

the updated version of the guidelines, the panel has
noted that it is acceptable to switch from urgent treat-
ment with chemotherapy to endocrine-based therapy af-
ter clinical improvement or disease response.

CDK4/6 Inhibitor in Combination With Endocrine
Therapy in First-Line Setting
In the first-line setting (ie, for patients with disease that
has progressed after at least 12 months after completion of
adjuvant endocrine therapy) or for patients who present
with de novo metastatic breast cancer, the panel has listed
the CDK4/6 inhibitors with an endocrine therapy partner
(either nonsteroidal AI or fulvestrant) as “preferred regi-
mens” due to observed survival advantage and quality of
life. Dual endocrine therapy–containing regimens with a
selective estrogen receptor (ER) downregulator (fulvestrant)
in combination with an AI (anastrozole, letrozole) are now
listed under “other recommended regimens” in the guide-
lines given inconsistent results from a few phase III
clinical trials (see BINV-P, opposite page).

Data for CDK4/6 Inhibitor in Combination With AI
Phase III studies in the first-line setting with the 3
currently available CDK4/6 inhibitors in combination
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with an AI have shown significant improvements in
progression-free survival (PFS).

In the phase III PALOMA-2 trial, median PFS for pa-
tients treated with first-line palbociclib1 letrozole was
longer compared with letrozole alone (24.8 vs 14.5
months; hazard ratio, 0.58; P,.001).5 In the phase III
MONARCH 3 trial, PFS was significantly improved with
first-line abemaciclib in combination with letrozole or anas-
trozole compared with letrozole or anastrozole alone (me-
dian, not reached vs 14.7months, respectively; hazard ratio,
0.54; 95% CI, 0.41–0.72).6 In the phase III MONALEESA-2
trial, the addition of ribociclib to letrozole in the first-line
setting improved PFS from 16 to 25.3 months (hazard ratio,
0.57; P,.001).7 The phase III MONALEESA-7 trial specifi-
cally studied efficacy of the CDK4/6 inhibitors in pre- or
perimenopausal patients with HR-positive/HER2-negative
disease. Patients were randomized to receive ribociclib or
placebo, both in combination with goserelin and an AI or
tamoxifen. The addition of ribociclib was associated
with a significant improvement in PFS, with amedian of
23.8 versus 13.0 months with placebo (hazard ratio,
0.55; 95% CI, 0.44–0.69; P,.001).

With respect to OS benefit of first-line CDK4/6 inhib-
itor with an AI, in a recent updated OS analysis of the
PALOMA-2 trial after a median follow-up of 90 months,

palbociclib1 letrozole showed a numerical increase in
OS but no statistically significant benefit compared with
letrozole alone (52 vs 45 months; hazard ratio, 0.87; 95%
CI, 0.71–1.1).8 Ribociclib demonstrated OS benefit in the
first-line setting in combination with AI or AI1ovarian
function suppression in the MONALEESA-2 trial after
6.6 years of follow-up (64 vs 51 months; hazard ratio, 0.76;
95% CI, 0.63–0.93)9 as well as in the MONALEESA-7 trial
(58 vs 48 months; hazard ratio, 0.76; 95% CI, 0.61–0.96).10

The interim analysis data from the MONARCH 3 trial, pre-
sented at the 2022 ESMO Congress, showed a clinically
meaningful trend in OS benefit with the addition of abe-
maciclib to letrozole (67 vs 55 months; hazard ratio, 0.75;
95% CI, 0.58–0.97). However, these OS data have not yet
reached statistical significance.11 The final OS analysis of
this trial is awaited.

NCCN Recommendations
Basedon the significant improvement in PFS seen in thepiv-
otal phase III trials described earlier, the panel has continued
to list CDK4/6 inhibitor in combination with AI as preferred
first-line options for postmenopausal patients (either natu-
rally or induced)withHR-positive/HER2-negativemetastatic
breast cancer. Because ribociclib has shown OS benefit in
this setting, it is currently listed as a category 1 option.
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Palbociclib and abemaciclib in combination with AI have
now been listed as category 2A. The panel notes that there
is controversy regarding the choice of CDK4/6 inhibitor,
because there are no direct head-to-head comparison
studies between the 3 CDK4/6 inhibitors in HR-positive/
HER2-negative metastatic breast cancer (see BINV-P;
page 596).

Data for CDK4/6 Inhibitor in Combination
With Fulvestrant
All 3 CDK4/6 inhibitors have also been studied in random-
ized phase III trials in combinationwith fulvestrant and have
demonstrated significant improvement in PFS. In addition,
longer follow-upof all thephase III trials showedanOSbene-
fit with the addition of CDK inhibitors to fulvestrant.12–14

However, the panel discussed that comparisons between tri-
als cannot be made due to the differences in study popula-
tions and settings that includedpatients receiving fulvestrant
in the settingoffirst-line, second-line, andbeyond.

In the MONALEESA-3 trial, postmenopausal women
with HR-positive/HER2-negativemetastatic breast cancer
andwith either noprior endocrine therapy (first-line) orwith
one prior line of endocrine therapy for advanced disease
(second-line) were randomized to ribociclib1 fulvestrant
or fulvestrant alone. The addition of ribociclib to fulvestrant

improved PFS from 12.8 to 20.5 months (hazard ratio, 0.60;
P,.001).15 According to the data presented at the 2022 ESMO
meeting, after a median of 70.8 months, an OS benefit of
15.8months was seenwith first-line treatment with riboci-
clib1 fulvestrant compared with fulvestrant alone with a
hazard ratio for death of 0.67.16

The PALOMA-3 trial included women of any meno-
pausal status (premenopausalwomenwere treatedwith go-
serelin) with HR-positive/HER2-negative metastatic breast
cancerwith disease that relapsed or progressed during prior
endocrine treatment, and no limit on the number of prior
endocrine therapies received (second- and subsequent-line
therapy). Patients who had received$1 lines of chemother-
apy in themetastatic settingwere also included.17 The addi-
tion of palbociclib to fulvestrant improved PFS from 4.6 to
9.5months (hazard ratio, 0.46;P,.001).17 Among the overall
study population, themedianOSwasnot statistically signif-
icant. In the group that received palbociclib1 fulvestrant,
the median OS was 6.9 months longer than in the group
that received fulvestrant alone; the hazard ratio for death
was 0.81 (95%CI, 0.64–1.03;P5.09).12

The MONARCH 2 trial included both pre- and post-
menopausal women (gonadotropin-releasing hormone ag-
onist added for premenopausal women) with HR-positive/
HER2-negative metastatic breast cancer who experienced
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disease progression #12 months after adjuvant endocrine
therapy or while receiving endocrine therapy formetastatic
disease and received no more than one line in the meta-
static setting. In this study, the additionof abemaciclib to le-
trozole improved PFS from9.3 to 16.4months (hazard ratio,
0.55;P,.001).18 ThemedianOSwas 46.7monthswithin the
abemaciclib1 fulvestrant arm versus 37.3 months with ful-
vestrant alone, showing a statistically significant OS im-
provement of 9.4 months with abemaciclib, with a hazard
ratio of 0.757 (95%CI, 0.606–0.945;P5.01).14

Among the phase III studies of CDK4/6 inhibitors in
combination with fulvestrant, only the MONALEESA-3
trial included a small subset (�30%) of patients who did
not receive prior endocrine therapy (first-line setting),
and the MONARCH 2 trial included patients who had
rapid disease progression #12 months after adjuvant
endocrine therapy. A randomized phase II trial com-
pared palbociclib1 fulvestrant to palbociclib1 letrozole
in patients with HR-positive/HER2-negative advanced
breast cancer and no prior endocrine therapy (first-line
setting). No statistically significant difference was seen in
median PFS with palbociclib1 fulvestrant compared with
palbociclib1 letrozole (27.9 vs 32.8 months).19

NCCN Recommendations
Based on these data, in the first-line setting, the panel
continues to include CDK4/6 inhibitors in combination

with fulvestrant, as a preferred option. However, in the
updated guidelines, the panel has noted that a regimen
comprising a CDK4/6 inhibitor in combination with ful-
vestrant may be considered for those with disease pro-
gression on adjuvant endocrine or those with early
disease relapse (within 12 months of adjuvant endocrine
therapy completion). Because the evidence for palbociclib 1

fulvestrant in the first-line setting is based on phase II data,
this combination is a category 2A recommendation.

The panel discussed that while choosing between the
CDK4/6 inhibitors, clinical judgement is needed in addi-
tion to considering the randomized trial data and inclu-
sion criteria. There are distinct differences in the toxicity
profiles among the 3 CDK4/6 inhibitors. Although phase
III data with ribociclib have shown OS benefit in the first-
line setting, ribociclib has a higher incidence of abnormal-
ities in liver transaminases than the other CDK4/6 inhibi-
tors and can cause QTc prolongation. Both palbociclib
and ribociclib are associated with higher rates of neutro-
penia than abemaciclib, whereas diarrhea is more fre-
quentwith abemaciclib.

Elacestrant for ESR1-Mutated HR-Positive/
HER2-Negative Disease
In the EMERALD trial, elacestrant was compared against
endocrine therapy of physician choice (fulvestrant or AI)
in patients (n5477) who had received 1 or 2 prior lines of
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endocrine therapy, including 1 line containing a CDK4/6
inhibitor and up to 1 line of chemotherapy in the meta-
static setting.20 The ESR1 mutational status of patients in
the trial was evaluated in cell-free circulating tumor DNA
(ctDNA). At 1 year, all patients who received elacestrant
had a better PFS compared with the control group
(22.3% vs 9.5%). Significantly higher PFS improvements
at 1 year were observed in the subgroup that received
elacestrant and had ESR1 mutations (26.8% vs 8.2%).
When comparing the hazard ratios, there was a 30% rela-
tive reduction in progression or death with elacestrant
compared with control group in the overall cohort and a
45% relative reduction in the ESR1-mutant cohort. In
addition, updated results show that duration of prior
treatment impacts response to elacestrant. Patients who
previously received a CDK4/6 inhibitor for a longer pe-
riod ($12 months) had longer PFS when treated with ela-
cestrant.21 Nausea is the most reported symptom in
those receiving elacestrant.

NCCN Recommendations
In the recently updated guidelines, the panel has included
elacestrant as a new treatment option for postmenopausal
females or adult males with ER-positive, HER2-negative,
ESR1-mutated tumors after disease progression on 1 or 2
prior lines of endocrine therapy, including 1 line containing

a CDK4/6 inhibitor (see BINV-P and BINV-Q, 6 of 14; page
596 and above, respectively). The panel recommends
evaluating ESR1 mutational status using next-generation
sequencing or by assessing the ctDNA in the blood using
PCR. Because ESR1 mutations are acquired during treat-
ment, primary archived breast cancer should not be used as
a source of tumor tissue forESR1mutation testing.

HR-Positive/HER2-Negative Disease With
Visceral Crisis or Endocrine-Refractory Disease
Chemotherapy is reserved for patients whose cancers are
refractory to endocrine therapy or who need rapid treat-
ment response for visceral crisis. In this version of the
guidelines, the panel has included additional guidance
related to the order of using systemic chemotherapy and
targeted therapy (see BINV-Q, 1 and 2 of 14; pages 597
and 598, respectively).

Approximately 5% of patients with metastatic breast
cancer carry germline BRCA1/2mutations.22 PARP inhibi-
tors (olaparib and talazoparib) have shown PFS benefit
compared with chemotherapy in these patients.

In the phase III OlympiAD trial, 302 patients with
germline BRCA1/2 mutations and HER2-negative meta-
static breast cancer were randomized to receive olaparib
or chemotherapy of physician’s choice.23 Patients withHR-
positive disease received prior endocrine therapy and all
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patients received an anthracycline and a taxane in either
the adjuvant or metastatic setting. At a median follow-up
of approximately 14 months, PFS of the overall study pop-
ulation treated with olaparib was higher compared with
those treated with chemotherapy (7.0 vs 4.2 months, re-
spectively; hazard ratio, 0.58; 95% CI, 0.43–0.80).23 During
the prespecified final analysis, the median OS was found
to be numerically longer with olaparib versus treatment of
physician’s choice (19.3 vs 17.1 months; hazard ratio, 0.90;
95% CI, 0.66–1.23; P5.513). However, this difference in OS
is not statistically significant. The results also noted that
among patients who received olaparib, those who had not
received prior chemotherapy for metastatic breast cancer
achieved longer median OS (7.9 months) compared with
the control group.

In the EMBRACA trial, 431 patients were randomized
to receive talazoparib or chemotherapy of physician’s
choice. This trial also showed an improvement in PFS
compared with those treated with chemotherapy (me-
dian, 8.6 vs 5.6 months; hazard ratio, 0.54; 95% CI,
0.41–0.71).24 No benefit was seen in terms of OS after
3 years of follow-up.24

In theworkupof patientswithmetastatic breast cancer,
in addition to testing for ER/progesterone receptor and
HER2, the panel recommends comprehensive germline

and somatic profiling to identify candidates for additional
targeted therapies (see BINV-18, in the complete version of
these guidelines at www.nccn.org). If the patient has vis-
ceral crisis or is endocrine-refractory and a germline BRCA1
or BRCA2 mutation is present, the panel recommends ei-
ther olaparib or talazoparib (see BINV-Q, 2 of 14; page 598).
If the patient does not have germline BRCA1/2 mutations
and their disease is refractory to endocrine therapy, sys-
temic chemotherapy would be the treatment option. The
systemic chemotherapy options for HER2-negative disease
are now listed on a separate page (see BINV-Q, 5 of 14; page
600). Taxanes have been reported to cause peripheral
neuropathy, which has a significant impact on the qual-
ity of life in many patients. The panel has added a new
footnote on the chemotherapy page to consider use of
frozen socks and gloves (cryotherapy) to decrease taxane-
inducedperipheral neuropathy.25–27

Second-Line Options
Systemic therapy is an option for second and subsequent
lines of therapy as well based on patient’s clinical charac-
teristics and preference. Historically, tumors with immu-
nohistochemistry (IHC) 0 or IHC 11 were grouped as
HER2-negative. In the updated guidelines, on the page
that outlines principles of HER2 testing, the panel notes

CE NCCN GUIDELINES® INSIGHTS Breast Cancer, Version 4.2023

602 © JNCCN—Journal of the National Comprehensive Cancer Network | Volume 21 Issue 6 | June 2023

http://www.nccn.org
http://www.jnccn.org


that distinction between HER2 IHC 0 and 11 is currently
clinically relevant in the metastatic setting (see BINV-A,
1 of 2, in the complete version of these guidelines at
www.nccn.org). Primary or metastatic tumors with HER2
11 or 21/in situ hybridization (ISH)–negative results
may be eligible for treatment that targets nonamplified
or low levels of HER2 expression.

Fam-Trastuzumab Deruxtecan-nxki
Currently, fam-trastuzumab deruxtecan-nxki (T-DXd) is
approved by the FDA for patients with unresectable or
metastatic HER2-low (IHC 11 or IHC 21/ISH-negative)
breast cancer who have received at least one prior che-
motherapy in the metastatic setting or who have devel-
oped disease recurrence during or within 6 months of
completing adjuvant chemotherapy. The randomized
phase III DESTINY-Breast04 trial included patients
(n5557) with metastatic breast cancer who had received
1 to 2 previous lines of chemotherapy and had tumors
that were centrally determined to be 11 on IHC, or 21
on IHC with negative fluorescence ISH results for HER2
expression.28 Patients were randomized to receive T-DXd
or chemotherapy of physician’s choice. The primary end-
point was PFS in patients with HR-positive/HER2-low
disease. Of the trial participants, 88.7% (n5494) had HR-
positive disease and 11% (n563) had HR-negative dis-
ease. In the HR-positive group, the median PFS was 10.1
months with T-DXd and 5.4 months in the group with
physician’s choice of chemotherapy (hazard ratio, 0.51;
P,.001), and OS was 23.9 versus 17.5 months (hazard ra-
tio, 0.64; P5.003).28

NCCN Recommendations
The panel has included T-DXd as a preferred second-line
option for patients with HER2-low IHC 11 or IHC 21/
ISH-negative, HR-positive disease (category 1). The panel
notes that is associated with a risk of developing drug-
induced interstitial lung disease (ILD)/pneumonitis, which
can be fatal. Regular monitoring for this serious side effect
is recommended, along with carefully following specific
guidelines for holding, discontinuing, and managing the
drug.29 For patients with a history of ILD/pneumonitis,
there are no data on the safety or toxicity of T-DXd, and
these patients were not eligible for T-DXd clinical trial
participation.

Sacituzumab Govitecan
TROPiCS-02, a multicenter, open label trial, included pa-
tients (n5543) with unresectable locally advanced or HR-
positive/HER2-negative metastatic breast cancer who
had received 2 to 4 prior chemotherapy regimens for
metastatic disease. The patients were also required to have
received at least 1 endocrine therapy, taxane, and CDK4/6
inhibitor in any setting.30 Patients were randomized to

sacituzumab govitecan or single-agent chemotherapy of
physician’s choice. Median PFS in the sacituzumab govite-
can arm was 5.5 months versus 4.0 months in the single-
agent chemotherapy arm (hazard ratio, 0.661; 95% CI,
0.529–0.826; P5.0003).31 Median OS for those receiving sa-
cituzumab govitecan was 14.4 months versus 11.2 months
for those receiving single-agent chemotherapy (hazard ra-
tio, 0.789; 95% CI, 0.646–0.964; P5.0200).32

NCCN Recommendations
Considering the data from TROPiCS-02 trial, the panel
has included sacituzumab govitecan as a category 1, pre-
ferred second-line option, after prior treatment including
endocrine therapy, a CDK4/6 inhibitor, and at least 2
lines of chemotherapy, one of which included taxane and
at least one line in the metastatic setting. The panel notes
that treatment with sacituzumab govitecan may be con-
sidered for later lines of therapy if not used as second-
line therapy.

Options for Third Line and Beyond
In addition to the option of treatment with a systemic
chemotherapy regimen, the panel has also included addi-
tional targeted therapies as options for third line and be-
yond, especially for patients with the specific biomarkers
(ie, MSI-H, NTRK fusion, RET fusion, TMB-H) for
approved targeted agents and when other highly effective
treatment options are not available (BINV-Q, page 597).

HR-Negative/HER2-Negative Disease
HR-negative (ER-negative/PR-negative)/HER2-negative
breast cancer, also referred to as triple-negative breast
cancer (TNBC), is an aggressive subtype.

Pembrolizumab1Chemotherapy for
PD-L1–Expressing Metastatic TNBC
In KEYNOTE-355, patients (n5847) with locally recurrent,
inoperable, or metastatic TNBC and who were disease-free
for$6monthswere randomized to chemotherapy (albumin-
bound paclitaxel, paclitaxel, or gemcitabine and carbo-
platin)6 pembrolizumab. In terms of PFS among patients
with a PD-L1 combined positive score (CPS) $10, an im-
provement was seen with the addition of pembrolizumab
to chemotherapy versus chemotherapy alone (9.7 vs
5.6 months; HR, 0.65; 95% CI, 0.49–0.86).33 In the final
OS analysis of the KEYNOTE-355 trial, the addition of
pembrolizumab to chemotherapy improved OS among
patients with a CPS $10 (23.0 vs 16.1 months; hazard
ratio, 0.73; 95% CI, 0.55–0.95).34

PARP Inhibitors
The PFS improvements with olaparib and talazoparib
in patients with germline BRCA1/2 mutations were de-
scribed in an earlier section. In the OlympiAD trial, the
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PFS benefit in the TNBC subgroup (hazard ratio, 0.43;
95% CI, 0.29–0.63) was higher than the PFS seen with
HR-positive disease (hazard ratio, 0.82; 95%CI, 0.55–1.26).23

In the EMBRACA trial, the PFS outcomes were improved
with talazoparib compared with physician’s choice of che-
motherapy, and were similar for TNBC and HR-positive/
HER2-negative disease.24

Platinum Therapy for Metastatic TNBCWith
Germline BRCA1/2Mutations
A small phase II study first showed that that germline
BRCA1 mutation carriers are sensitive to cisplatin chemo-
therapy.35 The phase III TNT trial compared docetaxel with
carboplatin in the first-line setting in patients (n5376) with
TNBC. In the unselected population, carboplatin was not
more active than docetaxel (objective response rate [ORR],
31.4% vs 34.0%; P5.66).36 Patients with a germline BRCA1/2
mutation, however, had a significantly better response to
carboplatin versus docetaxel (ORR, 68.0% vs 33.3%; abso-
lute difference, 34.7%; P5.03).36 PFS was also improved
with carboplatin treatment in patients with a germline
BRCA1/2mutation (median PFS, 6.8 vs 4.4months). No dif-
ference was found in OS, although the sample size was
quite small.36

NCCN Recommendations
Taking these data into consideration, in the updated
guidelines, the NCCN panel has included pembrolizumab
in combination with chemotherapy (albumin-bound pac-
litaxel, paclitaxel, or gemcitabine and carboplatin) as a
category 1, preferred first-line treatment option for tu-
mors with PD-L1 CPS $10, regardless of the germline
BRCA1/2 mutation status. PD-L1 expression is assessed
using the 22C3 antibody and the threshold for positivity is
a tumor CPS$10.

For tumorswithPD-L1CPS,10, the treatmentof choice
is based on germline BRCA1/2mutation status. In those with
PD-L1 CPS,10 and germline BRCA1/2mutations, the panel
recommends treatment with a PARP inhibitor (olaparib or
talazoparib) or a platinum agent (carboplatin or cisplatin).
PARP inhibitors have not been compared with a platinum
agent in this setting. The PARP inhibitors and platinum
agents are category 1, preferred options in the first-line set-
ting for the indication listed (see BINV-Q, 2 of 14; page 598).
For tumors with PD-L1 CPS ,10 and no germline BRCA1/2
mutations, thepanel recommends treatmentwith a systemic
therapy regimen listedonBINV-Q, 5of 14 (page 600).

Second-Line Options for Metastatic TNBC
TheASCENT trial data showedPFS andOSbenefits for saci-
tuzumab govitecan over the physician’s choice of chemo-
therapy in patients who had at least 2 prior lines, including
progression that occurred within a 12-month period after
completion of preoperative or adjuvant therapy.37 The

median PFS with sacituzumab govitecan was 5.6 months
compared with 1.7 months with chemotherapy (hazard ra-
tio for disease progression or death, 0.41; 95%CI, 0.32–0.52;
P,.001).37 The median OS was 12.1 months with sacituzu-
mab govitecan versus 6.7months with chemotherapy (haz-
ard ratio for death, 0.48; 95%CI, 0.38–0.59;P,.001).37 In the
DESTINY-Breast04 trial (described in earlier sections), 11%
(n563) of patients hadTNBC.

The benefit of T-DXd was observed in both HR-
positive/HER2-negative disease as well as in an explor-
atory analysis in the TNBC subgroup for tumors that
were HER2 IHC 11 or IHC 21 and ISH-negative.28

NCCN Recommendations
According to the updated NCCN Guidelines, if a patient
has germline BRCA1/2 mutation and did not receive
PARP inhibitor therapy in the first line for metastatic dis-
ease, it may be given in the second line. The panel has
listed this as a category 1, preferred option in this setting.
The other category 1, preferred options in the second-
line setting for TNBC are sacituzumab govitecan and
T-DXd. Although sacituzumab govitecan is indicated for
anyone with TNBC in the second-line setting based on
the phase III ASCENT trial, T-DXd is for those with no
known germline BRCA1/2 mutation and tumors that are
HER2 IHC 11 or 21/ISH-negative based on the subset
analysis of the DESTINY-Breast04 trial. There are no data
comparing sacituzumab govitecan with T-DXd in pa-
tients with metastatic breast cancer (see BINV-Q, 2 of 14;
page 598).

Options for Third Line and Beyond
In addition to the option of treatment with a systemic
chemotherapy regimen listed on BINV-Q, 5 of 14 (page
600), the panel has also included additional targeted ther-
apies as options for the third line and beyond, especially if
the patients have the specific biomarkers (ie, MSI-H,NTRK
fusion, RET fusion, TMB-H) for approved targeted agents
and when no other highly effective treatment options are
available (see BINV-Q, page 6 of 14; page 601).

HR-Positive or HR-Negative and
HER2-Positive
The preferred first-line treatment options for HR-positive
or HR-negative and HER2-positive metastatic disease in-
clude pertuzumab, trastuzumab, and taxane (docetaxel
or paclitaxel).38–40 In the 2023 version of these guidelines,
the panel has provided updated guidance on sequencing
of HER2-targeted therapy in the second, third, and fourth
line and beyond.

Fam-Trastuzumab Deruxtecan-nxki
The phase III DESTINY-Breast03 trial included patients
(n5524) with HER2-positive metastatic breast cancer
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who experienced disease progression while on a first-line
trastuzumab- and taxane-containing regimen (second-
line setting). The trial randomized patients to receive
T-DXd or ado-trastuzumab emtansine (T-DM1).41 The
median PFS of patients treated with T-DXd was ap-
proximately 4 times longer compared with T-DM1
(28.8 vs 6.8 months; hazard ratio, 0.33; P,.0001).42 Al-
though the median OS was not reached in ether of the
arms in this trial, treatment with T-DXd resulted in a
statistically significant improvement in OS compared
with T-DM1, reducing the risk of death in patients by
approximately 36% (hazard ratio, 0.64). Adverse events
of grade $3 were similar in patients who received T-DXd
or T-DM1 (56% [n5145] vs 52% [n5135]). ILD or pneumo-
nitis occurred with higher frequency in patients treated
with T-DXd (15% [n539]) versus T-DM1 (3% [n515]).42

Ado-Trastuzumab Emtansine
T-DM1 has shown activity in the second-line setting in the
phase III EMILIA trial that evaluated the efficacy of T-DM1
compared with lapatinib 1 capecitabine for patients with
HER2-positivebreast cancer (n5991).43 Results of theEMILIA
trial showed improvement in both PFS (9.6 vs 6.4 months;
hazard ratio, 0.65; P,.001) and OS (30.9 vs 25.1 months;
hazard ratio, 0.68; P,.001).44 Data from the phase III
TH3RESA study have confirmed the efficacy of T-DM1 in
heavily pretreated patients.45 In this trial, patients (n5602)
with metastatic HER2-positive breast cancer were random-
ized to receive either T-DM1or a treatment of the physician’s
choice. All patients had at least 2 previous HER2-targeted
regimens. Patients treated with T-DM1 had improved PFS
(6.2 vs 3.3months; hazard ratio, 0.52;P,.001) andOS (22.7 vs
15.8months; hazard ratio, 0.68;P,.001).45

There were no patients enrolled in the EMILIA or
TH3RESA trials who had received trastuzumab, pertuzu-
mab, and a taxane—the current first-line standard of care.
Results of the DESTINY-Breast03 trial clearly showed that
T-DXd was better than T-DM1 in terms of improved PFS
and OS, when compared in the second-line setting. In
DESTINY-Breast03, all patients had received taxane
and trastuzumab, and approximately 60% had received
pertuzumab.

NCCN Recommendations
Based on these data, the panel voted to move T-DM1 to
the third-line setting (category 2A, preferred) and clari-
fied in a footnote that it may be used in later lines as
well, and that the optimal sequence is unknown. It is also
noted that T-DM1 may be considered in the second line
if the patient is not a candidate for T-DXd (see BINV-Q,
3 of 14; page 599).

Thepanel voted to continue to list T-DXdas a category 1,
preferred regimen in the second-line setting, with a footnote
that it may be considered as an option in the first-line setting

for select patients, such as those experiencing rapid disease
progression within 6 months of neoadjuvant or adjuvant
therapy (or disease progression within 12 months following
pertuzumab-containing regimens). The panel also included
a cautionary statement related to T-DXd–associated ILD/
pneumonitis (seeBINV-Q, 3of 14; page 599).

Tucatinib in Combination With Capecitabine
and Trastuzumab
In the randomized HER2CLIMB trial, patients with HER2-
positive metastatic breast cancer heavily treated with
multiple lines of prior therapy (median 4 prior lines) were
randomized (2:1) to tucatinib in combination with capeci-
tabine and trastuzumab or placebo with capecitabine and
trastuzumab. The addition of tucatinib improved both
duration of PFS and OS. At the end of 1 year, PFS with the
tucatinib regimen was 7.8 months versus 5.6 months in
the placebo group (hazard ratio for progression or death,
0.54; 95% CI, 0.42–0.71; P,.001) and at 2 years, the OS
with the tucatinib containing regimen was 21.9 months
compared with 17.6 months in the placebo group (hazard
ratio for progression or death, 0.54; 95% CI, 0.42–0.71;
P,.001).46 This trial specifically included patients with ac-
tive, untreated, or stable brain metastases. In total, 47%
had brain metastases (48.3% in the tucatinib group and
46% in the placebo group). The initial analysis showed
that the addition of tucatinib to trastuzumab and capecita-
bine led to an OS benefit irrespective of brain metastases.

A subgroup analysis of this trial, specifically in pa-
tients with central nervous system (CNS) metastases,
highlights the efficacy of this regimen for those with
brain metastases. In patients with brain metastases, at
1 year, PFS was 24.9% in the tucatinib combination group
compared with 0% in the placebo group (hazard ratio, 0.48;
95% CI, 0.34–0.69; P,.001). Longer follow-up of the sub-
group of patients with brain metastases showed that the OS
benefit was also improved. After median 29.6 months of
follow-up,medianOSwas 9.1months longer in the tucatinib
combination group compared with the group receiving
capecitabine and trastuzumab (21.6 vs 12.5 months; hazard
ratio, 0.52; 95%CI, 0.36–0.77).47 In the subset of patients who
had stable brain metastases at baseline, the median OS was
longer with the tucatinib regimen compared with the
placebo group (21.6 vs 16.4 months; 95% CI, 15.3–42.4 vs
10.6–21.6).47 In this subset of patients with stable brain
metastases, the risk of death was reduced by 30.5% with the
tucatinib regimen, although the difference was not statisti-
cally significant (hazard ratio, 0.70; 95% CI, 0.42–1.16;
P5.16). In the subset of patientswith activebrainmetastases
at baseline, the median OS was longer in the group that re-
ceived the tucatinib regimen compared with the placebo
group (21.4 vs 11.8 months; 95% CI, 18.1–28.9 vs 10.3–15.2
months).47 In this subset of patients with active brainmetas-
tases, the risk of death was significantly reduced by 47.6%
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with the tucatinib regimen (hazard ratio, 0.52; 95% CI,
0.36–0.77;P,.001).

The CNS-PFS, defined as time to disease progression
in the brain or death, was assessed in both the tucatinib
and placebo groups in all patients with brain metastases.
Overall, the risk of CNS progression was reduced by
61.4% with the tucatinib regimen (hazard ratio, 0.39; 95%
CI, 0.27–0.56; P,.001). This benefit was seen in the sub-
groups with active as well as stable brain metastases. In
those with stable brain metastases, the risk of progres-
sion was reduced by 59.4% in the tucatinib combination
group versus the placebo combination group (hazard ra-
tio, 0.41; 95% CI, 0.20–0.85; P5.014). Similarly, in those
with active brain metastases, the risk of progression was
reduced by 66.1% with the tucatinib regimen (hazard ra-
tio, 0.34; 95% CI, 0.22–0.54; P,.001).

NCCN Recommendations
Based on the result of the HER2CLIMB trial, tucatinib in
combination with capecitabine and trastuzumab is recom-
mended as third-line therapy and preferred for those with
CNSmetastases. Based on the results of the subset analysis
of patients with brain metastasis in the HER2CLIMB trial,
the panel has noted that tucatinibmay be considered in the
second-line setting if the patient has CNSmetastases.

Additional Targeted Therapies and
Associated Biomarkers
The panel has included biomarkers with associated tar-
geted therapies approved by the FDA for the specific set-
tings in a table titled “Additional Targeted Therapies and
Associated Biomarker Testing for Recurrent Unresectable
(Local or Regional) or Stage IV (M1) Disease” (see BINV-Q,
6 of 14; page 601). The table provides recommendations
for individual biomarkers that should be evaluated for tar-
geted therapy and techniques to detect the biomarkers,
but does not endorse any specific commercially available
biomarker assays or commercial laboratories.

Elacestrant
ESR1 encodes ERa, and the activating mutations in ESR1 re-
sult inconstitutiveactivationof theERpathway in theabsence
of estrogen.48,49 The increase in detectable ESR1mutations is
caused by the selective outgrowth of ESR1-mutated cancer
cells in response to the low estrogen state during AI therapy.50

Elacestrant is approved for ESR1-mutated disease in the set-
ting discussed in the earlier section titled “HR-Positive/HER2-
Negative Disease With No Visceral Crisis and Not Endocrine-
Refractory” (seepage596).

Selpercatinib
The LIBRETTO-001 phase I/II trial studied selpercatinib
in patients with advanced solid tumors, including RET
fusion–positive non–small cell lung cancer and thyroid

cancer, and other tumors with RET activation. Two pa-
tients on the trial had RET fusion–positive breast cancer.
Of these, one patient treated with selpercatinib achieved
a complete response, and the other patient achieved a
partial response.51 Based on the FDA tumor-agnostic ap-
proval of selpercatinib for patients with solid tumors with
a RET gene fusion that has progressed on or following
prior systemic treatment or who have no satisfactory al-
ternative treatment options.

NCCN Recommendations
The option of treatment with elacestrant for ESR1-
mutated tumors and selpercatinib for tumors with RET
gene fusion are new additions to the table on BINV-Q,
page 6 of 14 (page 601).

Emerging Biomarkers to Identify
Novel Therapies for Patients With
Stage IV (M1) Disease
There are additional somatic and germline mutations for
which targeted therapy options are available.

Somatic BRCA1/2 and Germline PALB2Mutations
The single-arm phase II TBCRC 048 trial studied muta-
tions in the homologous recombination pathway beyond
germline BRCA1/2 that are sensitive to PARP inhibition in
patients withmetastatic disease. The trial included patients
(n554) with somatic BRCA1/2 mutations and germline
mutations other than BRCA1/2, including germline PALB2,
ATM, and CHEK2 mutations. Treatment with olaparib led
to an improved overall response rate and median PFS
specifically in patients with somatic mutations in BRCA1/2
and in those with germline mutations in PALB2, but not in
those with germline mutations in ATM or CHEK2.52 The
overall response rate was 82% for those with germline
PALB2 and 50% for those with somatic BRCA1/2mutations.
The median PFS with olaparib treatment was 13.3 months
in those with germline PALB2 and 6.2months in those with
somatic BRCA1/2.52 There is an expanded clinical trial
underway to further define this response with olaparib, and
a clinical trial is ongoing to evaluate the efficacy of talazo-
parib in a similar setting (in patients with somatic or germ-
line mutations in homologous recombination genes other
thanBRCA1/2) (ClinicalTrials.gov identifier:NCT02401347).

HER2Mutations
HER2 mutations have been identified with tumor ge-
nome sequencing and are rare—seen in 2% of patients
with HER2-negative metastatic breast cancer.53 The fre-
quency of the HER2 mutation is slightly higher in those
with ER-positive (3.2%) and lobular tumors (7.8%).54 HER2
mutations are mainly found in the tyrosine kinase and ex-
tracellular dimerization domains of HER2, and these muta-
tions increase kinase activity and promote tumor growth.
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The clinical significance of these mutations is that they
make the tumor cells sensitive to HER2-targeted therapy.

In a small phase II study in which 16 heavily pre-
treated patients with HER2-mutated metastatic breast
cancer received single-agent neratinib, a clinical benefit
seen in 5 patients and duration of the clinical benefit was
24 weeks. There was one patient who received prior ther-
apy with ribociclib for metastatic disease. A prolonged dis-
ease stabilization on neratinib (PFS of 37 weeks) was seen
in this patient.54

In the phase II MutHER multicohort trial, the effi-
cacy of neratinib in combination with fulvestrant was
evaluated in patients with ER-positive, HER2-mutated,
nonamplified fulvestrant-treated or fulvestrant-naïve
metastatic breast cancer.55 The study also evaluated sin-
gle-agent neratinib in patients with ER-negative, HER2-
mutated metastatic breast cancer. The clinical benefit
rate with neratinib1 fulvestrant was 38% and 30% in the
fulvestrant-treated and fulvestrant-naïve cohorts, re-
spectively. In the ER-negative cohort, the clinical benefit
rate with single-agent neratinibwas 25%.55

The phase II SUMMIT trial studied the efficacy of
neratinib, fulvestrant (for HR-positive), and trastuzumab
in patients (n551) with HR-positive/HER2-negative met-
astatic breast cancer with activating HER2 mutations
who had received prior CDK4/6 inhibitor therapy, and in
patients (n518) with TNBC, all of whom had somatic
mutations in the HER2 gene. The unpublished data (pre-
sented at the 2022 ASCO Annual Meeting) showed an
ORR of 35.3% in patients with HR-positive disease
treated with neratinib in combination with fulvestrant
and trastuzumab and a clinical benefit rate of 47.1%. The
median PFS with the triplet therapy was 8.2 months and
the median duration of response was 14.3 months.56 The
ORR in patients with TNBC treated with neratinib and
trastuzumab was 33%, with a median PFS of 6.2 months
and a median duration of response of 4.4 months.

NCCN Recommendations
The data supporting olaparib for patients with somatic
BRCA1/2 mutations and germline PALB2 mutations and
the neratinib-containing regimens for those with HER2
mutations are promising; however, they are derived from
small phase II trials. Also, the targeted agents (neratinib
and olaparib) are currently not FDA approved as treat-
ment for these mutations. Therefore, the panel has listed
the new biomarkers described (HER2 mutations, somatic
BRCA1/2 mutations, and germline PALB2 mutation) and
their associated therapeutic regimens on a new page ti-
tled “Emerging Biomarkers to Identify Novel Therapies
for Patients With Stage IV (M1) Disease” (see BINV-Q,
7 of 14; page 602). Due to the lack of large, randomized trial
data, panel consensus was not uniform regarding whether
intervention for the associated biomarkers is appropriate,
and therefore these treatments are included as category 2B
recommendations and useful in certain circumstances.
Olaparibmay be a treatment option for patients withmeta-
static breast cancer with somatic BRCA1/2 or germline
PALB2 mutations. The neratinib combinations are specifi-
cally for patients with ER-positive or ER-negative and
HER2-negative metastatic disease with HER2-activating
mutations (seeBINV-Q, 7 of 14; page 602).

Summary
These NCCN Guidelines Insights focus on the updates
related to new therapeutic options, guidelines revisions,
and the guidance from the panel on specific lines of sys-
temic therapy (including endocrine therapy, chemother-
apy, and targeted therapy) for patients with stage IV
(M1) breast cancer of all 4 subtypes. For a complete list
of the 2023 updates to the NCCN Guidelines for Breast
Cancer, visit www.nccn.org.

To participate in this journal CE activity, go to
https://education.nccn.org/node/92917
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