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THE EVOLVING LANDSCAPE OF HR+ MBC:

INTEGRATING NEW THERAPIES
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How to deal with endocrine resistance

Courtesy of Carmen Criscitiello (modified).  
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CDK4/6 inhibitors – Phase III Registration Studies 
OS Efficacy Results

✓

✓



Inavolisib is a PI3Kα-selective inhibitor and mutated PI3Kα degrader

Inavolisib is a potent, selective inhibitor of p110α, the catalytic subunit of PI3Kα, and promotes 
the degradation of mutated p110α1
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Image adapted from: Brufsky AM & Dickler MN. Oncologist. 2018; 23:528. 

1. Dey et al. SABCS 2019 (Poster P3-11-23); 

2. Juric D, et al. SABCs 2019 (Abstract OT1-08-04; oral presentation); 

3. Jhaveri K, et al. SABCS 2019 (Abstract P1-19-46; poster presentation).



INAVO-120-OS data: Turner N, ASCO 2025

Updated PFSTrial Design

OS Time to first subsequent chemotherapy



– Patients with 

HR+/HER2-

locally advanced or 

metastatic breast cancer

–Utilize NGS

Whom to test How to test

– NCCN Guidelines®

recommend ordering an NGS

panel test during the initial

patient work-up for metastatic

disease

NGS panel tests can also be

ordered after progression on

first line treatment

When to test

The NCCN Guidelines recommend NGS testing for detection of actionable 
biomarkers, such as PIK3CA, AKT1, and PTEN, in HR+/HER2- aBC†1

Why to test

– PIK3CA, AKT1,PTEN 

are recognized as 

actionable biomarkers 

in metastatic 

HR+/HER2- breast 

cancer

NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.
AKT1, serine/threonine protein kinase 1; HER2-, human epidermal growth factor receptor 2 negative; HR+, hormone receptor positive; NCCN, National Comprehensive Cancer Network; NGS, next- generation sequencing; PIK3CA, phosphatidylinositol-4,5-bisphosphate

3-kinase catalytic subunit alpha; PTEN, phosphatase and tensin homolog.

1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Breast Cancer V.2.2024. © National Comprehensive Cancer Network, Inc. 2024. All rights



Targeted treatment options beyond 
progression on CDK 4/6 inhibitors



Kalinsky K, et al. ASCO 2022; Mayer EL, et al. SABCS 2022; Llombart A, et al. ASCO 2023

CDKs after CDKs



Investigator-assessed PFS BICR-assessed PFS

Kalinsky K, et al. ASCO 2024

postMONARCH (Phase 3): Abemaciclib + fulvestrant vs fulvestrant 
alone for HR+/HER2− MBC following CDK4/6 inhibitor + ET progression 
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How to deal with endocrine resistance

Courtesy of Carmen Criscitiello (modified).  
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Prevalence of ESR1 Mutations in Untreated vs Treated ER+/HER2- mBC

1. Jeselsohn R et al. Clin Cancer Res 2014;20:1757-1767; 2. Jeselsohn R et al. Cancer Cell 2018;33:173-186; 3. Allouchery V et al. Breast Cancer Res 2018;20:40; 
4. Schiavon G et al. Sci Transl Med 2015;7(313):313ra182; 5. Brett JO et al. Breast Cancer Res 2021;23(1):85. 



Mechanism of Action of New Endocrine Agents Targeting the ER Domain

SERCAs

SERM CERANSERD PROTAC

Hanker AB et al. Cancer Cell. 2020;37:496-513; Jhaveri SABCS 2021



SERENA-6 Study (Turner N, ASCO 2025; Bidard FC, NEJM 2025 ; Bidard FC ASCO 2026 )

Updated Investigator-assessed PFS
Baseline characteristics

Time to deterioration in global health 
status/quality of life

Final PFS2



EMERALD Phase 3 Study Design & Primary Endpoint (PFS by IRC)

Bardia A, et al. SABCS 2021



Kaklamani V, et al. SABCS 2022

PFS by Duration of Prior CDK4/6i in 1st Line mBC



VERITAC-2 Study (Hamilton E, ASCO 2025; Campone M, NEJM 2025)
PFS by BICR in pts with ESR1mTrial Design

PFS by BICR in All pts CBRa and ORRb in pts with ESR1m



Jhavery K, et al. SABCS 2024; Jhavery K, et al SABCS 2025 

EMBER-3 trial: Design and Key outcomes

PFS in pts with ESR1mTrial Design

PFS by BICR in All pts Imlunestrant + Abema vs Imlunestrant in All pts



Background – giredestrant

Aditya L. Bardia, MD, SABCS 2025

Giredestrant mechanism of action 

(selective estrogen receptor antagonist and degrader) 

Giredestrant chemical structure 

(basic amine side chain)2 

Estrogen

Nucleus

Genes for proliferation

Degradation

Full antagonism

ER Giredestrant

ER, estrogen receptor; SERD, selective estrogen receptor antagonist and degrader. 1. Liang J, et al. J Med Chem 2021; 64:11841–11856; 

2. National Center for Biotechnology Information. PubChem Compound Summary for CID 121410806, Giredestrant. https://pubchem.ncbi.nlm.nih.gov/compound/Giredestrant. Accessed December 9, 2025.

Giredestrant (GDC-9545) is a potent next-generation oral SERD and full ER antagonist, designed to drive deep 

and sustained inhibition of ER signaling, both ligand-dependent and ligand-independent.1



Mayer E, et al. ESMO 2025

evERA: Design and Key outcomes
PFS in ESR1mTrial Design

PFS in ITT OS in ESR1m (immature)
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PFS2 in the overall study, ESR1m, and ESR1m not 
detected populations 

Komal L. Jhaveri, MD, FACP, FASCO

Data cutoff: July 16, 2025. Median follow-up: 18.4 mo (giredestrant + everolimus); 18.7 mo (SOC ET + everolimus). HR estimates are stratified. PFS2 was defined as the time from randomization to first progression on next-line therapy or death.

CI, confidence interval; ESR1m, ESR1 mutation; ET, endocrine therapy; HR, hazard ratio; mo, months; NE, not evaluable; PFS2, progression-free survival 2; SOC, standard-of-care.

Overall study ESR1m ESR1m not detected

Giredestrant + 

everolimus

(n = 102)

SOC ET + everolimus

(n = 105)

Events, n (%) 81 (44.3) 108 (56.8)

Median, mo (95% CI) 19.02 (15.51, NE) 13.17 (11.70, 15.87)

HR (95% CI) 0.69 (0.51, 0.92)

SOC ET + 

everolimus

n = 190

Giredestrant + 

everolimus

n = 183

Giredestrant + 

everolimus

(n = 102)

SOC ET + everolimus

(n = 105)

Events, n (%) 39 (38.2) 57 (54.3)

Median, mo (95% CI) 19.02 (15.51, NE) 12.94 (11.76, 17.61)

HR (95% CI) 0.61 (0.40, 0.93)

SOC ET + 

everolimus

n = 105

Giredestrant + 

everolimus

n = 102

Giredestrant + 

everolimus

(n = 102)

SOC ET + everolimus

(n = 105)

Events, n (%) 42 (51.9) 51 (60.0)

Median, mo (95% CI) 17.25 (13.01, NE) 12.88 (9.76, 20.83)

HR (95% CI) 0.77 (0.51, 1.17)

SOC ET + 

everolimus

n = 85

Giredestrant + 

everolimus

n = 81
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Key follow-up anti-cancer therapies

Komal L. Jhaveri, MD, FACP, FASCO

Data cutoff: July 16, 2025. 

* Includes patients who received ≥ 1 follow-up cancer therapy, excluding radiotherapy and surgery, regardless of the line of treatment. † Percentages for therapies listed were calculated using the number of patients who received follow-up therapy as 

the denominator. ‡ Includes patients who received an approved CDK4/6i and those who received an investigational CDK2i or CDK4i. || Includes bevacizumab, immunotherapy, and HER2-targeted antibodies.

ADC, antibody–drug conjugate; CDK(2/4/6)i, cyclin-dependent kinase (2/4/6) inhibitor; ESR1m, ESR1 mutation; ET, endocrine therapy; SOC, standard-of-care.

Patients, n (%)

Overall study ESR1m ESR1m not detected

Giredestrant + 

everolimus

n = 183

SOC ET + 

everolimus

n = 190

Giredestrant + 

everolimus

n = 102

SOC ET + 

everolimus

n = 105

Giredestrant + 

everolimus

n = 81

SOC ET + 

everolimus

n = 85

Discontinued all study treatment 142 (77.6) 176 (92.6) 72 (70.6) 98 (93.3) 70 (86.4) 78 (91.8)

Received follow-up therapy*,† 110 (60.1) 137 (72.1) 49 (48.0) 75 (71.4) 61 (75.3) 62 (72.9)

Chemotherapies 76 (69.1) 98 (71.5) 31 (63.3) 49 (65.3) 45 (73.8) 49 (79.0)

Capecitabine 49 (44.5) 66 (48.2) 18 (36.7) 33 (44.0) 31 (50.8) 33 (53.2)

Paclitaxel 31 (28.2) 43 (31.4) 13 (26.5) 21 (28.0) 18 (29.5) 22 (35.5)

ETs 42 (38.2) 42 (30.7) 22 (44.9) 26 (34.7) 20 (32.8) 16 (25.8)

Fulvestrant 22 (20.0) 21 (15.3) 9 (18.4) 10 (13.3) 13 (21.3) 11 (17.7)

Elacestrant 5 (4.5) 12 (8.8) 4 (8.2) 9 (12.0) 1 (1.6) 3 (4.8)

Exemestane 9 (8.2) 7 (5.1) 6 (12.2) 6 ( 8.0) 3 (4.9) 1 (1.6)

Tamoxifen 3 (2.7) 2 (1.5) 1 (2.0) 1 (1.3) 2 (3.3) 1 (1.6)

ADCs 27 (24.5) 43 (31.4) 9 (18.4) 19 (25.3) 18 (29.5) 24 (38.7)

Trastuzumab deruxtecan 20 (18.2) 31 (22.6) 4 (8.2) 15 (20.0) 16 (26.2) 16 (25.8)

Sacituzumab govitecan 5 (4.5) 18 (13.1) 4 (8.2) 5 (6.7) 1 (1.6) 13 (21.0)

Targeted therapies 29 (26.4) 19 (13.9) 13 (26.5) 12 (16.0) 16 (26.2) 7 (11.3)

Capivasertib 10 (9.1) 5 (3.6) 2 (4.1) 2 (2.7) 8 (13.1) 3 (4.8)

Biologics|| 17 (15.5) 22 (16.1) 4 (8.2) 11 (14.7) 13 (21.3) 11 (17.7)

CDKis‡ 8 (7.3) 13 (9.5) 4 (8.2) 6 (8.0) 4 (6.6) 7 (11.3)

Key follow-up cancer therapies reflect the expected follow-up therapies for this patient population



Content of this presentation is copyright and responsibility of the author. Permission is required for re-use.
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persevERA BC study design
A Phase III, randomized, double-blind, placebo-controlled, multicenter trial in 1L LA/mBC

Nicholas C. Turner, MD, PhD

Primary endpoint:

• Investigator-assessed PFS (INV-PFS) per RECIST v1.1

Secondary endpoints:

• OS, ORR, CBR, DoR, safety, PROs (TTD of pain, physical functioning, 

role functioning, GHS/QoL)

Stratification factors:

• Site of disease: Visceral vs non-visceral

• Menopausal status: Post-menopausal vs pre-menopausal/male

• Region: North America vs Western Europe vs Asia–Pacific vs other

• TFI since the end of prior (neo)adjuvant therapy: De novo metastatic 

vs ≤ 12 months vs > 12 months

Enrollment: October 9, 2020, to March 27, 2023. ER+ was defined as ≥ 1% positive cells by immunohistochemistry. Pre-menopausal women, and men, also received ovarian function suppression with an approved luteinizing hormone-releasing 

hormone agonist. 1L, first line; AI, aromatase inhibitor; CBR, clinical benefit rate; DoR, duration of response; ER+, estrogen receptor-positive; GHS/QoL, global health status/quality of life; HER2–, HER2-negative; (LA/m)BC, (locally advanced/metastatic) 

breast cancer; ORR, objective response rate; OS, overall survival; PD, progressive disease; PO, orally; PRO, patient-reported outcome; QD, once daily; R, randomization; RECIST, Response Evaluation Criteria in Solid Tumours; 

SERD, selective estrogen receptor antagonist and degrader; TFI, treatment-free interval; TTD, time to deterioration.

ClinicalTrials.gov number, NCT04546009. Adapted from Turner NC, et al. ASCO 2021 (TPS1103), with permission.

Key eligibility criteria:

• 1L ER+, HER2– LA/mBC*

• Locally confirmed histologic/cytologic 

diagnosis

• No prior treatment for advanced disease

• No prior treatment with a SERD

• Disease recurrence > 12 months from 

completing prior (neo)adjuvant tamoxifen/AI

• Disease recurrence ≤ 12 months for patients 

receiving (neo)adjuvant tamoxifen (protocol v1)

• No active cardiac disease or history of 

cardiac dysfunction

Giredestrant 30 mg PO QD 

+ placebo PO QD 

+ palbociclib 125 mg PO QD Day 1–21

on each 28-day cycle

Letrozole 2.5 mg PO QD 

+ placebo PO QD 

+ palbociclib 125 mg PO QD Day 1–21

on each 28-day cycle

SURVIVAL 

FOLLOW-UP

R
1:1

N = 992
Treatment 

until PD or

unacceptable 

toxicity

* Patients with de novo mBC were capped at 20%
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Secondary endpoint: OSPrimary endpoint: INV-PFS

Letrozole 

+ palbociclib

n = 497

Giredestrant 

+ palbociclib

n = 495

Letrozole 

+ palbociclib

n = 497

Giredestrant 

+ palbociclib

n = 495

Events, n (%) 300 (60.6) 323 (65.0)

Median, months 

(95% CI)

33.1 

(30.2, 38.3)

28.2 

(25.0, 33.1)

Stratified HR

(95% CI)

0.89 

(0.76, 1.05); p = 0.1553

Events, n (%) 172 (34.7) 166 (33.4)

Median, months 

(95% CI)

NE 

(NE, NE)

NE 

(61.3, NE)

Stratified HR

(95% CI)

1.03 

(0.83, 1.28); p = 0.7767



pionERA Breast Cancer: Phase III study of 1L giredestrant vs. fulvestrant, both 

combined with a CDK4/6i, in pts with ER+, HER2– LA/mBC with resistance to prior 

adjuvant ET

Kevin Kalinsky, TPS1130, ASCO 2024



Targeting the PI3K/AKT/mTOR pathway



PI3K/AKT/mTOR inh in ET resistant tumors

Baselga K, et al. NEJM 2012; Andre F, et al. NEJM 2019; Turner N, et al. NEJM 2023

BOLERO SOLAR-1 CAPITello 291



Hurvitz S, et al. ESMO 2025

Viktoria 1 Study 1: Design and Key outcomes (PI3K wt)
PFS: Arm A vs Arm CTrial Design

PFS: Arm B vs Arm C OS (immature)



Hurvitz S, et al. ASCO 2026

Viktoria 1 Study 2: Design and Key outcomes (PI3K mut)
PFS: Arm E vs Arm FTrial Design

PFS: Arm D vs Arm E OS (immature)



INAVO120: A Phase III, randomized, double-blind, <br />placebo-controlled study1,2



INAVO120 updated PFS



INAVO120 key secondary endpoint: OS



INAVO120 other key secondary endpoints



INAVO120 time to first subsequent chemotherapy



INAVO120 overview of AEs
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Time to onset of key selected AEs*

Dejan Juric, MD

* Median time to onset of first occurrence of the AE, i.e. if an AE was resolved and recurred in the same patient it is not included a second time in this dataset.

AE, adverse event; Fulv, fulvestrant; Inavo, inavolisib; Palbo, palbociclib; Pbo, placebo.
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Inavolisib + Palbociclib + Fulvestrant for PIK3CA-mutated, HR-positive HER2-negative 
breast cancer, following disease progression on adjuvant endocrine therapy or 
relapse within 12 months of adjuvant endocrine therapy completion (Category 1)

TARGETED THERAPIES AND ASSOCIATED BIOMARKER TESTING  
FOR RECURRENT UNRESECTABLE (LOCAL OR REGIONAL) OR STAGE IV (M1) DISEASE

NCCN Breast Cancer Guidelines. Version 3.2026 

NCCN Guidelines Version 3.2026
Invasive Breast Cancer



– Patients with 

HR+/HER2-

locally advanced or 

metastatic breast cancer

–Utilize NGS

Whom to test How to test

– NCCN Guidelines®

recommend ordering an NGS

panel test during the initial

patient work-up for metastatic

disease

NGS panel tests can also be

ordered after progression on

first line treatment

When to test

The NCCN Guidelines recommend NGS testing for detection of actionable 
biomarkers, such as PIK3CA, AKT1, and PTEN, in HR+/HER2- aBC†1

Why to test

– PIK3CA, AKT1,PTEN 

are recognized as 

actionable biomarkers 

in metastatic 

HR+/HER2- breast 

cancer

NCCN makes no warranties of any kind whatsoever regarding their content, use or application and disclaims any responsibility for their application or use in any way.
AKT1, serine/threonine protein kinase 1; HER2-, human epidermal growth factor receptor 2 negative; HR+, hormone receptor positive; NCCN, National Comprehensive Cancer Network; NGS, next- generation sequencing; PIK3CA, phosphatidylinositol-4,5-bisphosphate

3-kinase catalytic subunit alpha; PTEN, phosphatase and tensin homolog.

1. Referenced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) for Breast Cancer V.2.2024. © National Comprehensive Cancer Network, Inc. 2024. All rights



Azambuja E, et al. Ann Oncol 2026

ESMO Guidelines 2026
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