
Metastatic luminal breast 

cancer

Claudio Vernieri, MD PhD

Associate Professor, University of Milan      

Medical Oncologist, Fondazione IRCCS Istituto Nazionale dei Tumori

Group Leader, IFOM ETS, the AIRC Institute of Molecular Oncology

8 Marzo 2025



Disclosures

Consulting or Advisory role: Novartis, Eli Lilly, Pfizer, Daiichi Sankyo, Astra Zeneca, Menarini 

Stemline

Honoraria as a Speaker: Novartis, Eli Lilly, Pfizer, Daiichi Sankyo, Astra Zeneca, Menarini 

Stemline, MSD, Istituto Gentili, Accademia di Medicina

Research grants (to the Institution): AIRC, ERC, Roche, Giuliani Foundation, Ministero della 

Salute, Daiichi Sankyo/Astra Zeneca

2



ESMO Metastatic HR+/HER2- BC Living Guidelines

https://www.esmo.org/living-guidelines/esmo-metastatic-breast-cancer-living-

guideline/er-positive-her2-negative-breast-cancer



First-line treatment

https://www.esmo.org/living-guidelines/esmo-metastatic-breast-cancer-living-

guideline/er-positive-her2-negative-breast-cancer





PADMA study design



First-line treatment ET plus palbociclib is more effective than 

first-line chemotherapy

Adapted from Loibl S et al. SABCS 2024



First-line treatment

https://www.esmo.org/living-guidelines/esmo-metastatic-breast-cancer-living-

guideline/er-positive-her2-negative-breast-cancer

Adapted from G. Curigliano, 

ASCO 2024 meeting



mrwPFS: 34.1 months mOS: 65.9 months
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Manuscript under revision

Patients with HR+/HER2- aBC spend more than half of their 

expected lifetime on ET+CDK4/6i therapy





Ribociclib improves OS in both pre-menopausal and post-

menopausal HR+/HER2- aBC patients 

Hortobagyi GN et al. N Engl J Med 2022

MONALEESA-2: post-menopausal; endocrine-sensitive MONALEESA-7: pre/peri-menopausal, endocrine sensitive/resistant

Lu YS et al. Clin Cancer Res 2022

MONALEESA-3: post-menopausal, endocrine resistant 

(first or second line)

Slamon J et al. Ann Oncol 2021 Slamon J et al. Ann Oncol 2021

MONALEESA-3: post-menopausal, endocrine sensitive/de novo 

aBC (first-line) 



MONARCH3: post-menopausal; endocrine-sensitive MONARCH2: post-menopausal; endocrine-resistant

Sledge GW et al. SABCS 2022

Abemaciclib resulted in clinically relevant OS improvement in pre-

menopausal and post-menopausal HR+/HER2- aBC patients 

Goetz MP et al. Ann Oncol 2024





First-line treatment: novelties from 2024 

• Real-world effectiveness comparison of first-line palbociclib, ribociclib or abemaciclib in combination with ET

• Inavolisib in combination with fulvestrant plus palbociclib in patients with endocrine-resistant, PIK3CA-mutated 

HR+/HER2- aBC
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• Real-world effectiveness comparison of first-line palbociclib, ribociclib or abemaciclib in combination with ET

• Inavolisib in combination with fulvestrant plus palbociclib in patients with endocrine-resistant, PIK3CA-mutated 
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PALMARES-2 network and timeline
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PALMARES-2 network and timeline



Initiation of 1st line 

ET+CDK4/6i

Disease progression

(rwPFS)

Initiation of next line of 

treatment or death (TTNT-D)

Patient death (OS)

Initiation of 

chemotherapy or death 

(TTC-D)

21

PALMARES-2 study endpoints

*OS: primary study endpoint



Ribociclib and abemaciclib are associated with better rwPFS when 

compared to palbociclib

Cox regression model adjusted curves IPTW-based balancing of covariates

Vernieri C et al ASCO 2024 meeting

Manuscript under revision



Ribociclib and abemaciclib are associated with better TTC-D and 

OS when compared to palbociclib

TTC-D OS

Data not mature yet Vernieri C et al ASCO 2024 meeting

Manuscript under revision



M.V. Dieci (IOV, Padua)

G. Curigliano (IEO, Milan)

A. Botticelli (Umberto I, Rome)

M. Giuliano (Federico II, Naples)

M. Lambertini (San Martino, Genoa)

G. Rizzo (Policlinico S. Matteo, Pavia)

R. Pedersini (Spedali Civili, Brescia)

U. De Giorgi (IRST IRCCS, Meldola)

N. La Verde (H FBF, Milan)

A. Gennari (O. Maggiore Carità, Novara)

A. Zambelli (Humanitas CC, Milan)

A. Toss (AOU Modena)

M. Piras (HSR, Milan)

M Giordano (ASST Lariana, Como)

B. Tagliaferri (ICS Maugeri, Pavia)

D. Generali (ASST Cremona)

D. Sartori (ULSS 3 veneto)

I. Meattini (AOU Careggi, Florence)

R. Caputo (IRCCS G. Pascale, Naples)

L. Gerratana (CRO IRCCS, Aviano)

O. Garrone (Ca’ Granda Policlinico, Milan)

F. Pantano (Campus Bio-Medico, Rome)

A. Fabi (Policlinico Gemelli, Rome)

S. Cinieri (O. «A. Perrino», Brindisi)

P. Vigneri (Humanitas, Catania)

G. Ricciardi (AO Papardo, Messina)

PALMARES-2 investigators

Second PALMARES-2 study data lock

24

~3700 pts



Mature TTC-D data will be presented at ASCO 2025 meeting

Mature OS data are expected for ASCO 2026 meeting
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A large, retrospective OS comparison of first-line CDK4/6i in 

combination with AIs in patients with HR+/HER2- aBC

Adjustment methods:

- sIPTW (stabilized inverse-probability-of-weighting)

- Cox proportional regression models

Adjustment covariates:

- Age

- Sex

- Practice type

- ECOG PS

- Disease stage at initial diagnosis

- Visceral metastasis

- Bone-only disease

- Number of disease sites

- Disease-free interval (from initial NC diagnosis to aBC 

diagnosis)

Rugo H et al SABCS 2024 meeting

Rugo H et al ESMO Open 2025



Unadjusted analysis sIPTW

First-line palbociclib, ribociclib and abemaciclib are not associated 

with significantly different OS in a large US patient cohort (n=9146) 

Rugo H et al SABCS 2024 meeting

Rugo H et al ESMO Open 2025



First-line palbociclib, ribociclib and abemaciclib are not associated 

with significantly different OS in a large US patient cohort (n=9146) 

Rugo H et al SABCS 2024 meeting

Rugo H et al ESMO Open 2025

Unadjusted analysis sIPTW

Results confirmed by multivariable analyses (Cox regression models)

- Ribociclib vs. palbociclib: aHR=0.94 (95% CI: 0.84-1.07; P=0.3216)

- Abemaciclib vs. palbociclib: aHR=0.94 (95% CI: 0.84-1.07; P=0.3603)

- Abemaciclib vs. ribociclib: aHR=1.00 (95% CI: 0.85-1.17; P=0.9851)



However…

• Imbalances in treatment assignment: palbociclib (n=6931), ribociclib (n=1279), abemaciclib (n=1036)

• Imbalances in median follow-up: palbociclib (33 months), ribociclib (16 months), abemaciclib (21 months)

• Crucial covariates were not used in multivariable models: endocrine sensitivity/resistance; adjuvant treatments; 

menopausal status; liver/lung metastases; ER/PgR expression; luminal A vs. B like disease; subsequent lines of 

therapy  

• Only patients treated with concomitant aromatase inhibitors were included in this analysis (why?)

• Other clinically relevant endpoints, such as rwPFS, rwPFS2 and TTC, were not reported (because these data 

’’were not available’’, as stated by the authors

• Due to the low number of patients at risk in the ribociclib and abemaciclib cohorts after month 30, point estimates 

beyond this timepoint were not stable



First-line treatment: novelties from 2024 

• Real-world effectiveness comparison of first-line palbociclib, ribociclib or abemaciclib in combination with ET

• Inavolisib in combination with fulvestrant plus palbociclib in patients with endocrine-resistant, PIK3CA-mutated 

HR+/HER2- aBC





Numbers…

• About one third (33%) of HR+/HER2- aBC patients have endocrine-resistant disease

• About 40% of patients with HR+/HER2- aBC have PIK3CA tumor mutations

• About 15% of all HR+/HER2- aBC have endocrine-resistant disease AND PIK3CA tumor mutations



Inavolisib improves patient PFS regardless of type and sites of 

metastases, HR and menopausal status, ECOG PS

Progression-free survival

Turner NC et al. N Eng J Med 2024



Overall survival

Inavolisib also improves tumor responses and overall survival

Objective responses

Turner NC et al. N Eng J Med 2024



PFS comparison of fulvestrant+abemaciclib vs. fulvestrant+ 
palbociclib+inavolisib in PIK3CA-mutated HR+/HER2- aBC patients

Turner NC et al. N Eng J Med 2024

INAVO 120 trial

Tolaney S.M. et al. Clin Cancer Res 2022

MONARCH 2 trial (PIK3CA-mut)



Some comments…

• Palbociclib is the the least effective CDK4/6i in patients with endocrine-resistant disease

• This limitation will become more and more important as the use of more potent CDK4/6i, namely ribociclib and 

abemaciclib, will increase in the adjuvant setting in the next years (based on the results o NATALEE and 

monarchE trials)

• We do not know whether a sequence of ET+CDK4/6i followed by ET+PI3K/AKT inhibitors (e.g., capivasertib; 

alpelisib) is more effective than a triplet treatment with ET+CDK4/6i+PI3K/AKTi

• The EMBER-3 trial provides the opportunity of using a second and more effective CDK4/6i, such as abemaciclib 

in combination with imlunestrant, as a second-line treatments in patients progressing on palbociclib-inavolisib-

based therapy



Median PFS in recent RCTs of endocrine therapy: sub-analysis in 

patients with prior CDK4/6i therapy

Adapted from Burstein HJ et a. SABCS 2024



Second-line treatment: ESR1-mutated tumors and CDK4/6i switch



PFS: ESR1-mutated cohort OS: ESR1-mutated cohort

Elacestrant improved PFS and OS in HR+/HER2- aBC patient with 

ESR1 mutations

Bidard FC et al. J Clin Oncol 2022



Benefit of oral SERDs vs. standard ET in ESR1-mutated and ESR1-wt 

tumors





Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



Patient characteristics

Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



PFS: ESR1-mutated cohort OS: ESR1-mutated cohort

             (31% maturity)

Imnulestrant improves PFS (primary endpoint) in patient with ESR1-

mutated HR+/HER2- aBC

Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 

Imlunestrant improves PFS regardless of visceral metastases, 

previous CDK4/6i and PI3K pathway alterations



Limitations of EMBER3 vs. EMERALD

• Only ~50% of patients received CDK4/6i for advanced disease

• Most patients treated with CDK4/6i received palbociclib (the least effective CDK4/6i)

• Subgroup PFS analysis in patients with ESR1-mutated tumors previously treated with CDK4/6i did 

not reach (yet?) statistical significance in favor of imlunestrant  

• Lack of OS advantage in patients with ESR1-mutated tumors



Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



Imlunestrant plus abemaciclib is more effective than imlunestrant

regardless of ESR1 mutations

Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



Imlunestrant plus abemaciclib is more effective than imlunestrant

regardless of ESR1 mutations

Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



Imlunestrant plus abemaciclib is associated with excellent clinical 

outcomes in patients previously treated with ET+CDK4/6i

Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



Imlunestrant plus abemaciclib is associated with excellent clinical 

outcomes in patients previously treated with ET+CDK4/6i

Clinically relevant PFS difference

Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 



Imlunestrant plus abemaciclib is associated with excellent clinical 

outcomes in patients previously treated with ET+CDK4/6i

Clinically relevant PFS difference

Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 

Unknown impact of the type of prior 

CDK4/6i on imlunestrant+abemaciclib 

efficacy



Imlunestrant plus abemaciclib is associated with excellent clinical 

outcomes in patients previously treated with ET+CDK4/6i

Clinically relevant PFS difference

Jhaveri KL et al. SABCS 2024

Jhaveri KL et al. N Engl J Med 2024

 

Unknown impact of the type of prior 

CDK4/6i on imlunestrant+abemaciclib 

efficacy

Unknown predictive impact of ESR1 

status in CDK4/6i-pretreated patients



Imlunestrant plus abemaciclib is associated with excellent clinical 

outcomes in patients previously treated with ET+CDK4/6i

Clinically relevant PFS difference

Unknown impact of the type of prior 

CDK4/6i on imlunestrant+abemaciclib 

efficacy

Unknown impact of imlunestrant + 

abemaciclib on OS

Unknown predictive impact of ESR1 

status in CDK4/6i-pretreated patients

Only 15% of death 

events



Abemaciclib plus fulvestrant vs fulvestrant alone for HR+, HER2- advanced breast cancer following progression on prior CDK4/6 inhibitor plus endocrine therapy: Primary outcome 
of the Phase 3 postMONARCH trial

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



postMONARCH Study Design

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

postMONARCH study design

Kalinsky K et al. ASCO 2024



Slide 6

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse. Kalinsky K et al. ASCO 2024
Adapted from Kalinsky K et al. ASCO 2024

Patient characteristics



Investigator-assessed PFS Blinded-independent central review (BICR)

Abemaciclib: 27% reduction in PFS risk Abemaciclib: 45% reduction of BICR PFS risk

Fulvestrant plus abemaciclib improves PFS when compared to 

fulvestrant after prior CDK4/6i (mostrly palbociclib or ribociclib)

Adapted from Kalinsky K et al. ASCO 2024



Median PFS in recent RCTs of endocrine therapy: sub-analysis in 

patients with prior CDK4/6i therapy

Adapted from Burstein HJ et a. SABCS 2024



Median PFS in recent RCTs of endocrine therapy: sub-analysis in 

patients with prior CDK4/6i therapy

Adapted from Burstein HJ et a. SABCS 2024



Imlunestrant + abemaciclib could become a preferred second-line 

treatment option regardless of tumor genomics and endocrine sensitivity

Adapted from Burstein HJ et a. SABCS 2024



Subsequent lines of therapy



Trastuzumab deruxtecan vs physician’s choice of chemotherapy in patients with hormone receptor–positive, human epidermal growth factor receptor 2 (HER2)–low or <br />HER2-
ultralow metastatic breast cancer with prior endocrine therapy: primary results from DESTINY-Breast06

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.



Targeting ‘low’ and ‘ultralow’ HER2-expressing tumors in mBC

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

Re-defining the biology of HR+/HER2 BC

Adapted from G. Curigliano, ASCO 2024 meeting



Study design

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

DESTINY Breast06 study design

Adapted from G. Curigliano, ASCO 2024 meeting



Prior therapies

The majority of patients (~two thirds) received 2 lines of endocrine 

therapy

Adapted from G. Curigliano, ASCO 2024 meeting



Adapted from G. Curigliano, ASCO 2024 meeting

T-DXd improves PFS when compared to physician choice therapy in 

patients with HER2-low disease, with a trend towards improved OS

OS data: ~40% maturity



Adapted from G. Curigliano, ASCO 2024 meeting

T-DXd improves PFS when compared to physician choice therapy in 

ITT patients (HER2-low/ultra-low), with a trend towards improved OS

OS data: ~40% maturity



PFS (BICR) in HER2-low: subgroup analysis

T-DXd improves PFS in all clinically relevant subgroups

Adapted from G. Curigliano, ASCO 2024 meeting



Drug-related TEAEs in ≥20% of patients (either treatment group)

Content of this presentation is the property of the author, licensed by ASCO. Permission required for reuse.

T-DXd is associated with higher rates of adverse events when 

compared to chemotherapy

Adapted from G. Curigliano, ASCO 2024 meeting







Dato-DXd improves patient PFS when compared to physician choice 

chemotherapy regardless of clinically relevant covariates  

Bardia A et al. J Clin Oncol 2024



Dato-DXd does not result in OS improvement when compared to 

chemotherapy

Pistilli B. ESMO Virtual Plenary 2025

Overall survival Overall survival adjusted for subsequent ADCs



Imlunestrant + abemaciclib could become a preferred second-line 

treatment option regardless of tumor genomics and endocrine sensitivity

Adapted from Burstein HJ et a. SABCS 2024

T-DXd: 0-2 prior 

lines of ChT (DB04; 

DB06) in 65-85% of 

pts (HER2-

low/ultralow)

Dato-DXd (?): 1-2 

prior lines of ChT 

(Tropion-B01)

SG: 2-4 prior lines 

of ChT in 100% of 

pts (TROPiCS02)



Thank you for your attention!

Email contacts
claudio.vernieri@istitutotumori.mi.it

claudio.vernieri@unimi.it

claudio.vernieri@ifom.eu
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