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ASCO 2025: 
ñOptimizing Targeted Therapies with Molecular Markersò

Delivering upon the promise of personalized medicine and precision oncologyΧ

Finding the right drug, for the right patient, at the right timeΧ
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In 2014, for HR+/HER2 - MBCé.

Aromatase Inhibitor Fulvestrant (SERD) Chemotherapy
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HR+/HER2 - MBC: The Road to Personalized Therapy

2002

Fulvestrant

1995

Anastrozole

1997

Letrozole
1999

Exemestane1977

Tamoxifen

2012

Everolimus + exemestane

2015

Letrozole+palbociclib

1980 2000 2010

2017

Letrozole+ribociclib

2017

Letrozole+abemaciclib

2019

Fulvestrant+Alpelisib
(PIK3CAm)

Hormonal Therapies:

ÅSelective ER Modulators - Tamoxifen

ÅAromatase Inhibitors ςLetrozole, Anastrozole, Exemestane

ÅSelective ER Degraders ςFulvestrant >> Elacestrant

Targeted Therapies:

ÅCDK4/ 6 inhibitors ςPalbociclib, Ribociclib, Abemaciclib

ÅPI3K, mTOR, AKT inhibitors ςEverolimus, Alpelisib, Capivasertib, Inavolisib

2020

2023

Elacestrant (ESR1m)

2023

Capivasertib
(PIK3CAm, AKTm, PTENm)

2024

Inavolisib
(PIK3CAm) ς1L Triplet

2025

Imlunestrant (ESR1m) 
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Evolving Biomarkers for Precision Medicine in Metastatic Breast Cancer

ÅBRCA mutations and PARP inhibition 

ÅTargeting endocrine resistance via ESR1 mutations (HR+/HER2-)

ÅEmerging strategies to target PI3K signaling

ÅHER2-low disease as a new dimension of therapy selection

ÅSummary, key questions, future directions
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BRCA: Inherited Impact on DNA Damage Repair

Zheng F et al Biomed and Pharm 2020; Flayshman  SO et al Cell Death and Dis 2025
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OlympiAD : PARP Inhibition  Improves Outcomes for BRCAm MBC

Olaparib
300 mg twice daily

Chemotherapy of 
Physicianôs Choice
Á Capecitabine

Á Eribulin
Á Vinorelbine

ÁHER2ïmetastatic breast cancer 
(HR+ or TNBCa)

ÁGermline pathogenic or likely 
pathogenic BRCA1/2 mutationb

ÁÒ2 prior lines of chemotherapy in the 
metastatic setting

ÁHR+ disease progressed on Ó1 
endocrine therapy, or not suitable

ÁPrior platinum use allowed if:

ςNo evidence of progression during 
treatment in advanced setting

ςÓ12 months since (neo)adjuvant Tx

R 
2:1

N=302
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OlympiAD : PARP Inhibition  Improves Outcomes for BRCAm MBC

Robson M et al NEJM 2017

Median PFS Improvement 4.2 > 7.0 months
Response Rate: 60% with olaparib
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OlympiAD : PARP Inhibition  Improves Outcomes for BRCAm MBC

Robson M et al NEJM 2017
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Emerging Antiestrogen Agents with Novel Mechanisms

Patel R et al NPJ Breast Cancer 2023
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ESR1 Mutations Promote Ligand-Independent Signaling
15

ESR1 = Estrogen receptor 1 (ERalpha)

Present in breast, ovary, uterus

Hormone-dependent transcription factor

After estrogen binding, complex genomic regulation of breast cell growth, survival, metabolism

Mutations tend to occur in the ligand binding domain

Å Promote ligand (estrogen)-independent receptor activity and cell survival/growth

Jeselsohn  R et al Nat Rev Clin Onc 2015

Brett JO et al Breast Cancer Res 2021
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EMERALD: Elacestrant Phase III
16

Patient Characteristics: Elacestrant vs. Control
Å Prior Chemotherapy: 20% vs 24%
Å ESR1m: 48% vs 47%
Å Two prior lines of ET: 46% vs 41%

Bidard  FC et al JCO 2022

Å Postmenopausal women 

and men with ER+/HER2- advanced 

or metastatic BC

Å Ò1 lines prior chemo for mBC 

Å 1 to 2 lines of ET, and documented 

PD on CDK4 and 6 inhibitor

Å Measurable disease (RECIST v1.1) or 

bone-only disease eligible

Elacestrant 400 mg PO QD 

Endocrine therapy*

R

Stratification factors

Å ESR1 mutation status 

(by ctDNA)

Å Prior fulvestrant

Å Any visceral disease

Until PD, 

unacceptable 

toxicity, 

or death

N = 466
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EMERALD: Elacestrant Phase III
17

Bidard  FC et al JCO 2022
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EMERALD: Efficacy Subgroups
18

Bardia  et al CCR 2024
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Oral SERDs are Well Tolerated

Bidard  FC et al JCO 2022
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EMBER3: Imlunestrant  Phase III
20

Patient Characteristics: Imlunestrant vs. Control
Å No prior chemotherapy, 1 prior line of ET
Å ~40% of patients were CDK4/6i-naive
Å ESR1m: 41.7% vs 35.8

Jhaveri  KL et al NEJM 2024
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EMBER3: Imlunestrant  Phase III
21

Median PFS Improvements:
ESR1m: 3.8 > 5.5 months

Jhaveri  KL et al NEJM 2024
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EMBER3: Imlunestrant  + Abemaciclib Efficacy

Jhaveri  KL et al NEJM 2024
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SERENA-6: Phase III, Camizestrant via ctDNA ESR1 Dynamics

Turner NC et al Future Onc  2023; NCT04964934 
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SERENA-6: Dynamic ctDNA Switch Outcomes
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All patients
Age at randomization

<65 yr
Ó65 yr

Race
Asian
White
Other

Region
Asia
Europe
North America

Menopausal status at randomization
Pre- or perimenopausal women and men
Postmenopausal women

Disease site
Visceral
Nonvisceral

No. of organs involved
1
2
Ó3

Time from initiation of aromatase inhibito r+CDK4/6 inhibitor
until randomization

<18 mo
Ó18 mo

CDK4/6 inhibitor maintained at randomization
Palbociclib
Ribociclib
Abemaciclib

Time of ESR1 mutation detection
First test
Subsequent test

No. of ESR1 mutations
Single mutation
Multiple mutation

Type of ESR1 mutation
D538G
Y537S
Y537N

Camizestrant
Hazard Ratio for  Disease Progression

or Death (95% CI)Aromatase  InhibitorSubgroup

no. of events/ total no.
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27/62

22/39
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12/21

19/40
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15/28

14/34
  57/123
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13/23
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56/79
44/79

  79/126
21/32

52/82
46/60
18/25

0.06

0.44 (0.31ï0.60)

0.51 (0.34ï0.74)
0.35 (0.21ï0.59)

0.60 (0.33ï1.07)
0.39 (0.26ï0.59)
0.39 (0.18ï0.85)

0.46 (0.25ï0.83)
0.41 (0.26ï0.62)
0.57 (0.28ï1.13)

0.39 (0.19ï0.79)
0.46 (0.32ï0.65)

0.57 (0.35ï0.92)
0.38 (0.25ï0.56)

0.44 (0.26ï0.76)
0.49 (0.28ï0.82)
0.43 (0.25ï0.73)

0.60 (0.35ï1.01)
0.39 (0.26ï0.58)

0.45 (0.32ï0.64)
0.27 (0.08ï0.77)
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0.32 (0.20ï0.49)
0.64 (0.41ï0.99)
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0.29 (0.17ï0.47)
0.44 (0.21ï0.90)

Camizestrant

83.2

62.4

40.3

33.4
29.7

5.4

60.7

13.5

Aromatase
Inhibitor

Camizestrant
(N=157)

Aromatase  Inhibitor
(N=158)

Adjusted hazard ratio for disease
progression or death,
0.44 (95% CI, 0.31ï0.60)

P<0.0001

16.0 (12.7ï18.2)

  9.2 (7.2ï9.5)

Median
Progression-free
Survival  (95% CI)

  71 (45.2)

100 (63.3)

No. of Patients
with  Event  (%)
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Median PFS1 Improvement: 9.2 > 16.0 months
Time to deterioration in quality of life: 6.4 > 23.0 months

Bidard  FC et al NEJM 2025
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SERENA-6: Dynamic ctDNA Switch Outcomes

Bidard  FC et al NEJM 2025

Median PFS1 Improvement: 9.2 > 16.0 months
Time to deterioration in quality of life: 6.4 > 23.0 months
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SERENA-6: Dynamic ESR1 VAF on Treatment
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Vasan N and Cantley  LC Nat Rev Clin Onc 2022 

 

Oncogenic PI3K Signaling and Structure

PI3K = Phosphoinositide 3-kinase

PIK3CA = p110a, key catalytic 

subunit of PI3K

Key cancer progression driver 

Translates signals outside the cell 

to nucleus, impacts:

Å Cell survival

Å Cell growth

Å Metabolism

Å Motility and metastasis


