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abstract

PURPOSE Patients with pretreated estrogen receptor (ER)–positive/human epidermal growth factor receptor 2
(HER2)–negative advanced breast cancer have poor prognosis. Elacestrant is a novel, oral selective ER degrader
that demonstrated activity in early studies.

METHODS This randomized, open-label, phase III trial enrolled patients with ER-positive/HER2-negative ad-
vanced breast cancer who had one-two lines of endocrine therapy, required pretreatment with a cyclin-
dependent kinase 4/6 inhibitor, and# 1 chemotherapy. Patients were randomly assigned to elacestrant 400mg
orally once daily or standard-of-care (SOC) endocrine monotherapy. Primary end points were progression-free
survival (PFS) by blinded independent central review in all patients and patients with detectable ESR1
mutations.

RESULTS Patients were randomly assigned to elacestrant (n 5 239) or SOC (n 5 238). ESR1 mutation was
detected in 47.8% of patients, and 43.4% received two prior endocrine therapies. PFS was prolonged in all
patients (hazard ratio 5 0.70; 95% CI, 0.55 to 0.88; P 5 .002) and patients with ESR1 mutation (hazard
ratio 5 0.55; 95% CI, 0.39 to 0.77; P 5 .0005). Treatment-related grade 3/4 adverse events occurred in 7.2%
receiving elacestrant and 3.1% receiving SOC. Treatment-related adverse events leading to treatment dis-
continuations were 3.4% in the elacestrant arm versus 0.9% in SOC. Nausea of any grade occurred in 35.0%
receiving elacestrant and 18.8% receiving SOC (grade 3/4, 2.5% and 0.9%, respectively).

CONCLUSION Elacestrant is the first oral selective ER degrader demonstrating a significant PFS improvement
versus SOC both in the overall population and in patients with ESR1mutations withmanageable safety in a phase
III trial for patients with ER-positive/HER2-negative advanced breast cancer.
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INTRODUCTION

Endocrine therapy, with either aromatase inhibitors
(AI) or fulvestrant, plus a cyclin-dependent kinase 4/6
(CDK4/6) inhibitor is the recommended first-line
standard of care (SOC) for locally advanced or met-
astatic estrogen receptor (ER)–positive/human epi-
dermal growth factor receptor 2 (HER2)–negative
breast cancer.1-3 Subsequent progression is associ-
ated with endocrine resistance, which includes

development of acquired mutations in a variety of
genes such as erb-b2 receptor tyrosine kinase 2
(ERBB2), neurofibromin 1 (NF1), and estrogen re-
ceptor 1 (ESR1).4-6 Mutations in ESR1 result in
estrogen-independent ER activation and, conse-
quently, resistance to AIs but not ER inhibitors (eg,
selective ER degraders [SERDs] and selective ER
modulators).4,7 Current treatment guidelines recom-
mend sequential endocrine therapy in the absence of
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visceral crisis or until all endocrine therapy options have
been exhausted; tamoxifen with or without everolimus is
another option as later-line therapy.1-3,8 However, the
clinical activity of endocrine monotherapy in patients who
have received prior CDK4/6 or mammalian target of
rapamycin inhibition is limited, with a median progression-
free survival (PFS) of approximately 2 months, highlighting
a major unmet clinical need in the field.9-12

Elacestrant is a novel, nonsteroidal, oral SERD that de-
grades the ER alpha in a dose-dependent manner and
inhibits estradiol-dependent ER-directed gene transcrip-
tion and tumor growth in in vitro and in vivo preclinical
models, including those harboring ESR1 mutations asso-
ciated with endocrine resistance.13-16 Elacestrant demon-
strated antitumor activity and tolerability in a phase I trial of
heavily pretreated patients with advanced ER-positive/
HER2-negative breast cancer, including patients with
ESR1-mutated tumors.17 On the basis of the results, a
phase III global trial (EMERALD) was conducted to com-
pare the efficacy and safety of elacestrant compared with
SOC endocrine therapy in patients with ER-positive/HER2-
negative advanced or metastatic breast cancer who had
progression after first- or second-line treatment with the
combination of endocrine therapy and a CDK4/6 inhibitor
and to compare efficacy between arms in patients with
detectable ESR1 mutation.

METHODS

Study Design and Patients

EMERALD is an international, multicenter, randomized,
open-label, phase III clinical study (Data Supplement,
online only).18 Eligible patients were postmenopausal
women or men age 18 years or older with histologically or
cytologically proven ER-positive/HER2-negative breast
adenocarcinoma and either locoregionally recurrent or

metastatic disease. Disease progression must have oc-
curred during or within 28 days after treatment with one or
two prior lines of endocrine therapy for advanced/
metastatic disease. Progression during or within
12months of adjuvant endocrine therapy was included as a
line of endocrine therapy for advanced/metastatic disease.
Progression on previous CDK4/6 inhibitor treatment in
combination with fulvestrant or an AI was required. One
chemotherapy regimen in the advanced/metastatic setting
was permitted. Additional eligibility requirements included
Eastern Cooperative Oncology Group performance status 0
or 1 and measurable disease per RECIST version 1.119 or
evaluable bone-only disease with at least one lytic or mixed
lytic-blastic bone lesion (blastic-only metastases were not
allowed).

ER and HER2 testing were performed by local laboratory.
ER positivity was defined as $ 1% staining by immuno-
histochemistry,20 with or without progesterone receptor
positivity. HER2 negativity was defined according to current
guidelines.21

Key exclusion criteria included symptomatic metastatic
visceral disease and any of the following cardiovascular
events within 6 months of enrollment: severe/unstable
angina, myocardial infarction, coronary/peripheral artery
bypass graft, prolonged corrected QT interval grade $ 2,
uncontrolled atrial fibrillation, ongoing grade $ 2 cardiac
dysrhythmias, New York Heart Association Class II or
greater heart failure, coagulopathy (thrombosis), and ce-
rebrovascular accident.

Study Procedures

Patients were randomly assigned 1:1 to elacestrant or SOC
therapy. Random assignment was stratified according to
ESR1 mutational status, presence of visceral metastases,
and previous treatment with fulvestrant. Elacestrant was
dosed 400 mg orally once daily, with reductions to 300 mg

CONTEXT

Key Objective
What is the efficacy and safety of the novel oral selective estrogen degrader, elacestrant, in women with previously treated,

estrogen receptor–positive/human epidermal growth factor receptor 2–negative advanced breast cancer compared with
standard-of-care (SOC) endocrine monotherapy?

Knowledge Generated
Among these patients, 43% of whom had two prior lines of endocrine therapy, elacestrant significantly reduced the risk of

progression or death compared with SOC by 30% in the overall cohort (P 5 .002) and by 45% in patients with ESR1
mutation (P 5 .0005). The most common adverse event was nausea, which occurred in 35% of patients receiving
elacestrant and 19% of patients receiving SOC. Elacestrant was discontinued for an adverse event in 6% of patients, and
SOC was discontinued in 4% of patients.

Relevance
These data represent an opportunity to potentially offer a new oral endocrine therapy option to patients with previously

treated metastatic hormone receptor–positive breast cancer, including ESR1-mutant breast cancer.
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or 200 mg daily permitted for toxicity. SOC treatment was
per investigator’s choice of fulvestrant, anastrozole, letro-
zole, or exemestane monotherapy and dosed according to
the labeling. This guidance recommended use of a different
endocrine therapy than the patient had received previously.
Specifically, fulvestrant was recommended for patients who
had not previously received fulvestrant and selection of AI
on the basis of prior AI therapy. Detailed guidance for
choice of SOC agent is provided in the Protocol (online
only), as detailed in the Data Supplement.

Screening assessments included physical examination with
12-lead electrocardiogram, hematology, chemistry, and
coagulation parameters. ESR1 mutational status was
evaluated in cell-free circulating DNA at a central labora-
tory; blood samples were analyzed using the Guardant360
CDx (Guardant Health, Redwood City, CA). ESR1mutations
were defined as any missense mutation in codons 310-
547. ESR1 mutation status was not provided to study sites
during treatment. Tumor assessments were conducted
with computed tomography/magnetic resonance imaging
(CT/MRI), unless performed within 28 days from random
assignment, and radionuclide bone scan or whole-body
MRI, unless performed within the prior 12 weeks.

During treatment, electrocardiogram and laboratory pa-
rameters were performed predose on day 1 and 15 of cycle
1, day 1 of each subsequent cycle, and at the end of
treatment. Tumor assessments with CT/MRI were per-
formed every 8 weeks. Radionuclide bone scan or whole-
body MRI was performed every 24 weeks in patients who
had bone metastases at baseline. Abnormal bone lesions
were confirmed with CT scan with bone windows or MRI.
Complete responses (CRs) or partial responses had to be
confirmed at least 4 weeks after first response. Adverse
events (AEs) were collected until 30 days after the last
study-drug dose.

End Points

The primary end points were PFS in all patients and in
patients with detectable ESR1 mutation, each assessed by
blinded independent central review (BICR) using standard
RECIST v1.1 criteria. Key secondary end points were overall
survival (OS) in all patients and in patients with ESR1
mutation. Other secondary end points included BICR-
assessed PFS and OS in patients without detectable
ESR1mutation; PFS assessed by the investigator; objective
response rate, duration of response, and clinical benefit
rate ([CBR] the proportion of patients who experienced
either a confirmed CR or partial response, or stable disease
at $ 24 weeks from random assignment), assessed by
BICR and the investigator; and safety and tolerability.

Trial Oversight

The trial was designed by a steering committee of inde-
pendent investigators (Data Supplement) and the sponsor,
Radius Health, Inc. The trial met regulatory requirements
and was performed in accordance with ethical principles

consistent with the Declaration of Helsinki and International
Council of Harmonisation/Good Clinical Practice. An ex-
ternal independent data monitoring committee regularly
reviewed the safety and efficacy data, including an interim
futility analysis. The study protocol and relevant supporting
information were approved by the institutional review board
at each participating site. Each participant provided written
informed consent. All authors were involved in the writing or
critical review and editing of the manuscript and vouch for
the fidelity of the trial to the protocol and for the accuracy
and completeness of the data reported. Members of the
steering committee guided the initial manuscript draft after
an agreement to publish with all coauthors, with editorial
assistance from professional medical writers funded by the
sponsor.

Statistical Analysis

In this event-driven study, approximately 340 PFS events
were required in the all-patient population to provide 92%
power to detect a hazard ratio (HR) of 0.667 at the two-
sided alpha level of .025. Approximately 160 PFS events
were required in the ESR1-mutant population to provide
80% power to detect a HR of 0.610 at the two-sided alpha
level of .025. The planned sample sizes were 466 patients
in total and 220 patients with ESR1 mutation. The pre-
specified interim OS analysis occurred at the time of the
PFS analysis with an allocated two-sided alpha level of
.0001 according to the Haybittle-Peto rule.22,23 The final OS
analysis will occur when approximately 50% of patients
have died.

PFS and OS analyses were performed using standard
Kaplan-Meier methods on the basis of the intention-to-treat
populations for all patients and patients with ESR1 muta-
tion. HR and 95% confidence interval (CI) for the difference
between treatment groups in PFS and OS were estimated
using the stratified Cox regression model, including treat-
ment as a variable, and analyzed using the stratified log-
rank test. To ensure that the family-wide error rate did not
exceed 5%, multiplicity adjustments accounted for the
analyses of two primary end points, two key secondary end
points, and the key secondary end points at two time points.
A truncated Hochberg procedure was used to test the
primary end points. Given that both primary end points
were met, an alpha of .05 was passed to OS. A Haybittle-
Peto rule was used to adjust the alpha for analyses of OS at
two time points. Other efficacy end points were analyzed
without adjustment for P values at the two-sided alpha level
of .05.

RESULTS

Patients and Treatment

Of 694 patients screened, 477 patients were randomly
assigned to receive elacestrant (239 patients) or SOC
therapy (238 patients) between February 2019 and Oc-
tober 2020 at 228 sites in 17 countries. The median age
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was 63 years (range, 24-89), and 228 patients (47.8%) had
detectable ESR1 mutation. In the advanced/metastatic
setting, 207 patients (43.4%) received two prior lines of
endocrine therapy, and 106 patients (22.2%) received one
prior chemotherapy regimen. Baseline characteristics were

well-balanced between elacestrant and SOC therapy
(Table 1). Most patients had visceral metastasis in both
arms (163 patients [68.2%], elacestrant and 169 patients
[71%], SOC therapy). Of the randomly assigned patients,
466 (97.7%) started treatment and 442 patients had

TABLE 1. Baseline Characteristics

Parameter

Elacestrant

SOC

Total Fulvestrant AI

All
(n 5 239)

ESR1
Mutation
(n 5 115)

All
(n 5 238)

ESR1
Mutation
(n 5 113)

All
(n 5 165)

ESR1
Mutation
(n 5 83)

All
(n 5 73)

ESR1
Mutation
(n 5 30)

Median age, years (range) 63 (24-89) 64 (28-89) 64 (32-83) 63 (32-83) 63 (32-83) 62 (32-83) 67 (44-83) 68 (44-83)

Female, n (%) 233 (97.5) 115 (100) 237 (99.6) 113 (100) 164 (99.4) 83 (100) 73 (100) 30 (100)

Race or ethnicity, n (%)

White 168 (88.4) 84 (89.4) 170 (87.6) 80 (87.0) 113 (86.9) 56 (84.8) 57 (89.1) 24 (92.3)

Asian 16 (8.4) 5 (5.3) 16 (8.2) 8 (8.7) 14 (10.8) 8 (12.1) 2 (3.1) 0

Black or African American 5 (2.6) 4 (4.3) 7 (3.6) 4 (4.3) 3 (2.3) 2 (3.0) 4 (6.3) 2 (7.7)

Other race 1 (0.5) 1 (1.1) 1 (0.5) 0 0 0 1 (1.6) 0

Hispanic 19 (7.9) 10 (8.7) 18 (7.6) 10 (8.8) 10 (6.1) 7 (8.4) 8 (11.0) 3 (10.0)

ECOG performance
status 0, n (%)

143 (59.8) 67 (58.3) 135 (56.7) 62 (54.9) 91 (55.2) 46 (55.4) 44 (60.3) 16 (53.3)

Visceral metastasisa, n (%) 163 (68.2) 81 (70.4) 169 (71) 84 (74.3) 117 (70.9) 60 (72.3) 52 (71.2) 24 (80.0)

Prior adjuvant therapy, n (%) 158 (66.1) 62 (53.9) 141 (59.2) 65 (57.5) 90 (54.5) 43 (51.8) 51 (69.9) 22 (73.3)

Prior CDK4/6 inhibitor, n (%) 239 (100) 115 (100) 238 (100) 113 (100) 165 (100) 83 (100) 73 (100) 30 (100)

No. of prior lines of endocrine
therapy in the advanced or
metastatic setting, n (%)

1 129 (54.0) 73 (63.5) 141 (59.2) 69 (61.1) 120 (72.7) 64 (77.1) 21 (28.8) 5 (16.7)

2 110 (46.0) 42 (36.5) 97 (40.8) 44 (38.9) 45 (27.3) 19 (22.9) 52 (71.2) 25 (83.3)

No. of prior lines of chemotherapy
in the advanced or metastatic
setting, n (%)

0 191 (79.9) 89 (77.4) 180 (75.6) 81 (71.7) 132 (80.0) 64 (77.1) 48 (65.8) 17 (56.7)

1 48 (20.1) 26 (22.6) 58 (24.4) 32 (28.3) 33 (20.0) 19 (22.9) 25 (34.2) 13 (43.3)

Prior therapies for
advanced or
metastatic
disease, n (%)

Any prior endocrine
therapyb

232 (97.1) 112 (97.4) 233 (97.9) 109 (96.5) 161 (97.6) 79 (95.2) 72 (98.6) 30 (100.0)

Fulvestrant 70 (29.3) 27 (23.5) 75 (31.5) 28 (24.8) 6 (3.6) 1 (1.2) 69 (94.5) 27 (90.0)

AI 193 (80.8) 101 (87.8) 193 (81.1) 96 (85.0) 159 (96.4) 78 (94.0) 34 (46.6) 18 (60.0)

Tamoxifen 19 (7.9) 9 (7.8) 15 (6.3) 9 (8.0) 10 (6.1) 6 (7.2) 5 (6.8) 3 (10.0)

mTOR inhibitor 10 (4.2) 6 (5.2) 6 (2.5) 3 (2.7) 5 (3.0) 2 (2.4) 1 (1.4) 1 (3.3)

PI3K inhibitor 3 (1.3) 1 (0.9) 1 (0.4) 0 1 (0.6) 0 0 0

Abbreviations: AI, aromatase inhibitor; CDK4/6, cyclin-dependent kinase 4/6; ECOG, Eastern Cooperative Oncology Group; ESR1 mutation, patients with
detectable ESR1 mutation; mTOR, mammalian target of rapamycin; PI3K, phosphoinositide 3-kinase; SOC, standard of care.

aIncludes lung, liver, brain, pleural, and peritoneal involvement.
bRemaining patients progressed during or within 12 months of adjuvant endocrine therapy.
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discontinued study treatment at the data cutoff of Sep-
tember 6, 2021 (Data Supplement). The median duration
of follow-up was 15.1 months.

Efficacy

PFS assessed by BICR was statistically significantly prolonged
in the elacestrant arm versus the SOC arm in all patients
(HR5 0.70; 95% CI, 0.55 to 0.88; P5 .002) and in patients
with ESR1 mutation (HR 5 0.55; 95% CI, 0.39 to 0.77
P5 .0005; Figs 1A and 1B). A closer look at the Kaplan-Meier
curves revealed an initial drop in both arms, highlighting
possible endocrine resistance in the second- /third-line setting,
but then clear separation of the curves in the endocrine-
sensitive setting. Since median PFS alone can be mislead-
ing in such a scenario (Data Supplement), landmark analysis
at 6 and 12 months were conducted. Accordingly, 6-month
PFS rates were 34.3% (95% CI, 27.2 to 41.5) versus 20.4%
(95% CI, 14.1 to 26.7) for the elacestrant versus SOC arms,
respectively, in all patients and 40.8% (95% CI, 30.1 to 51.4)
versus 19.1% (95% CI, 10.5 to 27.8), respectively, in patients
with ESR1 mutation. Similarly, 12-month PFS rates were
22.3% (95% CI, 15.2 to 29.4) versus 9.4% (95% CI, 4.0 to
14.8), respectively, in all patients versus 26.8% (95% CI, 16.2
to 37.4) and 8.2% (95% CI, 1.3 to 15.1), respectively, in
patients with ESR1 mutation.

The efficacy of elacestrant was maintained when compared
with the fulvestrant subgroup in secondary analysis (Figs 1C
and 1D). In analysis excluding the six patients who had re-
ceived prior fulvestrant and received fulvestrant during the trial,
results remained significant in favor of elacestrant, both in the
overall population or ESR1 mutation cohort, in terms of sta-
tistical significance (P 5 .0019; .0006) estimates of median
PFS (2.8 months v 1.9 months; 3.8 months v 1.9 months),
6-month PFS rate (34.3% v 20.6%; 40.8% v 19.3%),
12-month PFS rate (22.3% v 9.5%; 26.8% v 8.3%), or other
efficacy outcomes (Data Supplement). The subgroup analysis
of elacestrant versus AI also demonstrated a similar trend in the
primary analyses (Data Supplement).

HRs for PFS numerically favored elacestrant across pre-
specified subgroups (Fig 2). In patients without ESR1
mutation detected, a similar pattern of curve separation was
observed for PFS assessed by BICR (Data Supplement).
PFS by local investigator and tumor response were con-
sistent with these results (Data Supplement).

At the interim analysis of OS, 149 events had occurred in all
patients with a HR of 0.75 (95% CI, 0.54 to 1.04; P 5 .08;
Fig 3). In patients with ESR1 mutation, 68 events had
occurred with a HR of 0.59 (95% CI, 0.36 to 0.96; P5 .03,
nonsignificant). In patients without ESR1 mutation, 81
events had occurred with a HR of 0.92 (95% CI, 0.59 to
1.42; P 5 .69; Data Supplement).

Safety

AEs occurred in 218 of 237 patients (92.0%) receiving
elacestrant and 197 of 229 patients (86.0%) receiving SOC

therapy (Table 2). The most common AEs observed with
elacestrant versus SOC therapy, respectively, included
nausea (35.0% v 18.8%), fatigue (19.0% v 18.8%),
vomiting (19.0% v 8.3%), decreased appetite (14.8% v
9.2%), and arthralgia (14.3% v 16.2%). Grade 3/4 AEs
occurred in 64 patients (27.0%) receiving elacestrant and
47 patients (20.5%) receiving SOC therapy. The most
common grade 3/4 AEs were nausea (six patients, 2.5%),
back pain (six patients, 2.5%), and increased ALT (five
patients, 2.1%) in the elacestrant arm and nausea, fatigue,
diarrhea, and increased AST (each occurring in two pa-
tients [0.9%]) in the SOC arm. AEs led to treatment dis-
continuation in 15 patients (6.3%) in the elacestrant arm
and 10 patients (4.4%) in the SOC arm. Events deemed
treatment-related by the investigator occurred in 150 pa-
tients (63.3%) receiving elacestrant and 100 patients
(43.7%) receiving SOC therapy, with those of grade 3/4
severity occurring in 17 (7.2%) and seven (3.1%) patients,
respectively (Data Supplement). No deaths assessed as
treatment-related were reported in either arm.

DISCUSSION

This randomized phase III clinical trial demonstrated that
elacestrant was associated with a statistically signifi-
cantly prolonged PFS compared with SOC endocrine
therapy in patients with advanced/metastatic ER-posi-
tive/HER2-negative breast cancer who had progressed
on prior endocrine and CDK4/6 inhibitor therapy. The
benefit was observed in the full cohort and in patients
with detectable ESR1mutations. The interim OS analysis
demonstrated HRs of 0.59 in the ESR1 mutation pop-
ulation and 0.75 in the overall population. The final OS
results will be provided in the future when data are
mature. Elacestrant exhibited manageable toxicity with
most AEs of grade 1 or 2 severity. The most frequent AE
was nausea and was of grade 3 severity in 2.5% of
patients. No cardiac or ocular toxicity, reported with other
SERDs,24-26 was observed.

Elacestrant is the first oral SERD to demonstrate improved
efficacy compared with SOC endocrine therapy in patients
with advanced breast cancer. Nearly two decades have
passed since the last endocrine therapy, fulvestrant, was
approved in 2002 for patients with ER-positive metastatic
breast cancer.27 In EMERALD, patients receiving elacestrant
had superior PFS compared with those receiving fulvestrant.
In addition to improved efficacy, elacestrant offers an oral
option to intramuscular fulvestrant injection. Because of the
initial drop in PFS in both arms, median PFS may not be a
sufficient measure of efficacy in the overall population
(2.8 months v 1.9 months) or ESR1 mutation cohort
(3.8 months v 1.9 months). Rather, it is important to evaluate
efficacy over longer periods of time using the HR and
landmark analyses at 6 and 12 months in this population.
The HRs reflect a 30% relative reduction in progression
or death in the overall cohort and a 45% relative

3250 © 2022 by American Society of Clinical Oncology Volume 40, Issue 28

Bidard et al

Downloaded from ascopubs.org by Hospital Gen Vall D Hebron Biblioteca on November 3, 2022 from 084.088.074.003
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 



100

90

80

70

60

50

40

30

20

10

PF
S 

(%
)

Elacestrant

No. at risk:

No. at risk:

No. at risk:

SOC

Elacestrant

(n = 239)

SOC

(n = 238)

Events, No. (%)

HR (95% CI)

P

6-month PFS, %
(95% CI)

12-month PFS, %
(95% CI)

144 (60.3)

34.3
(27.2 to 41.5)

22.3
(15.2 to 29.4)

20.4
(14.1 to 26.7)

  9.4
(4.0 to 14.8)

156 (65.5)

.0018

0.70 (0.55 to 0.88)

Elacestrant

SOC

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

239

238

223

206

106

  84

89

68

60

39

57

38

42

25

40

25

34

16

33

15

27

  7

24

  4

19

  3

13

  3

11

  2

8

2

7

1

6

0

6 2 2 2 2 1 0

Time (months)

100

90

80

70

60

50

40

30

20

10

PF
S 

(%
)

Elacestrant

SOC

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25

115

113

105

  99

54

39

46

34

35

19

33

18

26

12

26

12

21

9

20

9

16

4

14

1

11

1

9

1

7

0

5 5 4 4 1 1 1 1 1 0

Time (months)

Elacestrant

(n = 115)

SOC

(n = 113)

Events, No. (%)

HR (95% CI)

P

6-month PFS, %
(95% CI)

12-month PFS, %
(95% CI)

62 (53.9)

40.8
(30.1 to 51.4)

26.8
(16.2 to 37.4)

19.1
(10.5 to 27.8)

8.2
(1.3 to 15.1)

78 (69.0)

.0005

0.55 (0.39 to 0.77)

Elacestrant

SOC

100

80

90

70

60

50

40

30

20

10

PF
S 

(%
)

2423222120191817161514131211109876543210 25

Time (months)

239

165

106

  62

60

33

7

0

42

21

34

14

27

 5

19

2

11

1

6 2 2 0Elacestrant

Fulvestrant

Elacestrant

(n = 239)
Fulvestrant

(n = 165)

Events, No. (%)

HR (95% CI)

P

6-month PFS, %
(95% CI)

12-month PFS, %
(95% CI)

144 (60.3)

0.68 (0.52 to 0.90)

.0049

109 (66.1)

34.3
(27.2 to 41.5)

22.3
(15.2 to 29.4)

22.9
(15.15 to 30.57)

10.2
(3.4 to 16.9)

Elacestrant

Fulvestrant

A

B

C

FIG 1. Kaplan-Meier estimates of PFS assessed by blinded independent central review are shown for (A) elacestrant versus
SOC in all patients, (B) elacestrant versus SOC in patients with detectable ESR1 mutation, (continued on following page)

Journal of Clinical Oncology 3251

Elacestrant for ER-Positive Breast Cancer (EMERALD)

Downloaded from ascopubs.org by Hospital Gen Vall D Hebron Biblioteca on November 3, 2022 from 084.088.074.003
Copyright © 2022 American Society of Clinical Oncology. All rights reserved. 



reduction in the ESR1-mutant cohort. The landmark
analyses at 6 and 12 months demonstrated substantial
improvements in PFS at these later time points
with elacestrant. We consider these differences to be
clinically meaningful in patients with limited treatment
options. The magnitude of PFS improvement was lower
in patients without detectable ESR1 mutation, possibly

reflecting a second- /third-line post-CDK 4/6 inhibitor
setting in which tumors are likely more dependent on
alternate growth factor pathways and less dependent on
the ER pathway, thus limiting the benefit of endocrine
monotherapy.28 Note, the PFS results in this subset
should be interpreted with caution given that this anal-
ysis was not the primary end point.
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When placed in context of modern later-line endocrine
therapy in the post-CDK 4/6 inhibitor setting and patients
with visceral metastasis, the SOC arm’s performance was
generally consistent with available results in clinical trials. In
a recent phase II trial, fulvestrant was associated with a
median PFS of 1.9 months and a CBR of 13.7%.9 SOC
therapy also performed as expected from ESR1 mutation
clinical data. In plasmaMATCH, high-dose fulvestrant was
associated with a median PFS of 2.2 months and a CBR of
16% among patients with detectable ESR1 mutation.10

EMERALD demonstrated that elacestrant as a single agent
reduces the risk of progression or death, as compared with
current SOC single-agent endocrine therapies. Therefore,
when single-agent endocrine therapy is appropriate at a
later line, our findings are applicable and demonstrate that
elacestrant is a more effective option than fulvestrant or an
AI. In this trial, tamoxifen was excluded from the SOC arm
on the basis of current guidelines for endocrine therapy,
which prioritize AIs and fulvestrant before tamoxifen,1,2

clinical trial results demonstrating superiority of AIs to
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tamoxifen,29,30 and a desire to limit heterogeneity in the SOC
arm. There is no indication from the literature that ta-
moxifen would have led to prolonged PFS in the control arm
because of its inferiority to AIs and fulvestrant.

In this study, endocrine therapy was administered as second-
line single-agent therapy to approximately 57% of all patients.
We recognize that in certain regions, particularly the United
States and Europe, combination therapy with fulvestrant is
increasingly being used as the second-line SOC treatment,
particularly for patients with PIK3CA-mutant breast cancer on
the basis of results from recent clinical trials (SOLAR-1 and
BYlieve).31,32 However, the goal of this study, like other ongoing
studies with oral SERDs in the second- or third-line setting, was
to compare a novel endocrine therapy versus currently avail-
able endocrine therapies, rather than evaluate combination
regimens. The benefit of elacestrant over fulvestrant and AIs in
our monotherapy trial also suggests that incorporating ela-
cestrant as the preferred endocrine therapy backbone in future

earlier-line combination studies is a promising strategy. Ac-
cordingly, the role of elacestrant/everolimus compared with
exemestane/everolimus combination and elacestrant/alpelisib
compared with fulvestrant/alpelisib combination requires fur-
ther research. Notably, these historical combinations
(exemestane/everolimus and fulvestrant/alpelisib) exhibited an
approximate 20% discontinuation rate for AEs in clinical
trials.31,33

A strength of our study was the requirement that all patients
had previously received a CDK4/6 inhibitor, consistent with
current practice guidelines.8 It should be noted that the study
used open-label design; as in our opinion, administering
placebo intramuscularly was unethical. Accordingly, the pri-
mary end point was based on BICR. The central results were
consistent with local investigator results providing additional
assurance regarding therapeutic efficacy.

In conclusion, elacestrant is the first oral SERD that
demonstrated a significant improvement in PFS versus SOC

TABLE 2. AEs in All Treated Patients

Event Elacestrant (n 5 237)

SOC

Total (n 5 229) Fulvestrant (n 5 161) AI (n 5 68)

Any AE 218 (92.0) 197 (86.0) 144 (89.4) 53 (77.9)

Grade 3 and 4a 64 (27.0) 47 (20.5) 33 (20.5) 14 (20.6)

Grade 5b 4 (1.7) 6 (2.6) 5 (3.1) 1 (1.5)

Leading to dose reduction 7 (3.0) 0 0 Not applicable

Leading to study drug discontinuation 15 (6.3) 10 (4.4) 6 (3.7) 4 (5.9)

AEsc Occurring in ‡ 10% of
Patients in Any Arm

Elacestrant Total Fulvestrant AI

All Grades Grade 3/4 All Grades Grade 3/4 All Grades Grade 3/4 All Grades Grade 3/4

Nausea 83 (35.0)d 6 (2.5) 43 (18.8) 2 (0.9) 26 (16.1) 0 17 (25.0) 2 (2.9)

Fatigue 45 (19.0) 2 (0.8) 43 (18.8) 2 (0.9) 35 (21.7) 1 (0.6) 8 (11.8) 1 (1.5)

Vomiting 45 (19.0)e 2 (0.8) 19 (8.3) 0 12 (7.5) 0 7 (10.3) 0

Decreased appetite 35 (14.8) 2 (0.8) 21 (9.2) 1 (0.4) 12 (7.5) 0 9 (13.2) 1 (1.5)

Arthralgia 34 (14.3) 2 (0.8) 37 (16.2) 0 28 (17.4) 0 9 (13.2) 0

Diarrhea 33 (13.9) 0 23 (10.0) 2 (0.9) 14 (8.7) 1 (0.6) 9 (13.2) 1 (1.5)

Back pain 33 (13.9) 6 (2.5) 22 (9.6) 1 (0.4) 16 (9.9) 1 (0.6) 6 (8.8) 0

AST increased 31 (13.1) 4 (1.7) 28 (12.2) 2 (0.9) 20 (12.4) 2 (1.2) 8 (11.8) 0

Headache 29 (12.2) 4 (1.7) 26 (11.4) 0 18 (11.2) 0 8 (11.8) 0

Constipation 29 (12.2) 0 15 (6.6) 0 10 (6.2) 0 5 (7.4) 0

Hot flush 27 (11.4) 0 19 (8.3) 0 15 (9.3) 0 4 (5.9) 0

Dyspepsia 24 (10.1) 0 6 (2.6) 0 4 (2.5) 0 2 (2.9) 0

ALT increased 22 (9.3) 5 (2.1) 23 (10.0) 1 (0.4) 17 (10.6) 0 6 (8.8) 1 (1.5)

Abbreviations: AE, adverse event; AI, aromatase inhibitor; SOC, standard of care.
aAE severity was graded according to the National Cancer Institute’s Common Terminology Criteria for Adverse Events version 5.0.
bNo fatal events were attributed to study drug by the investigator.
cPreferred terms were coded using the Medical Dictionary for Regulatory Activities version 23.0.
dGrade 1 nausea, n 5 59 (24.9%); grade 2 nausea, n 5 18 (7.6%); grade 3 nausea, n 5 6 (2.5%); and no patients experienced grade 4 nausea.

Percentages reflect maximum grade experienced.
eGrade 1 vomiting, n 5 36 (15.2%); grade 2 vomiting, n 5 7 (3.0%); grade 3 vomiting, n 5 2 (0.8%); and no patients experienced grade 4 vomiting.

Percentages reflect maximum grade experienced.
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therapy in a randomized phase III study in patients with ER-
positive/HER2-negative advanced or metastatic breast
cancer in the second- or third-line setting. Elacestrant
showed a predictable and manageable safety profile
consistent with other endocrine therapies. These data

represent a long-awaited opportunity to potentially offer
second- or third-line, including heavily pretreated, patients
with breast cancer a new effective option and further ad-
vance toward precision medicine in the ER-positive/HER2-
negative subtype.
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