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Introduction
• For decades, endocrine therapy targeting estrogen receptor signaling has been a 

cornerstone in the treatment of breast cancer patients with estrogen receptor 
expression. 

• However, the emergence of drug resistance remains a major clinical challenge. 
Therefore, the development of novel therapeutic agents capable of effectively 
inhibiting ERα activity is essential.

• The landscape of metastatic breast cancer treatment is rapidly evolving, not only 
with advancements in endocrine therapy but also through the integration of next-
generation sequencing (NGS). 

• NGS helps identify key genetic drivers, facilitating the development of targeted 
therapies. Ongoing research focuses on optimizing the combination and 
sequencing of these treatments to enhance patient outcomes.



First line Treatment for Metastatic HR+ BC
ET+ CDK4/6 Offers Survival Advantage
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Should ALL patient be started on CDK4/6i?
SONIA Trial: Study Design

Sonke. ASCO 2023. Abstr LBA1000.

▪ Patients with HR+/HER2- MBC
▪ No prior tx in MBC setting
▪ Neoadjuvant Tx allowed if DFS 

>12 mo after nonsteroidal AI 
▪ No visceral crisis

(N = 1050)

Nonsteroidal AI + CDK4/6i
(n = 524)

Nonsteroidal AI
(n = 526)

Stratified by CDK4/6i, visceral disease, 
prior (neo)adjuvant endocrine therapy

Fulvestrant

Fulvestrant + CDK4/6i

▪ Primary endpoint: PFS2 (time from randomization to second disease progression or death)

PFS2

Tumor assessments 
performed Q12W



Sonia Trial Results: PFS1, PFS2, and OS

Sonke. ASCO 2023 LBA1000



The Switch Game Upon Progression…
MAINTAIN TRIAL PFS

ET +/- Ribociclib after Palbociclib

Significant benefit of CDK4/6i switch
Palbo→Ribo



The Switch Game Upon Progression…

PALMIRA TRIAL PFS
ET +/- Palbociclib after Palbociclib

No PFS benefit in ET switch and 
keeping same CDK4/6i

Palbo→Palbo

PACE TRIAL PFS
Fulvestrant +/- Palbociclib after Palbociclib

Llombart-Cussac ASCO 2023



The Switch Game Upon Progression…



ET Resistance 
Mechanisms

Gnant M, et al Am Soc Clin Oncol Educ Book 2023



Frequency of 
ESR1 mutations 
after using 
Aromatase 
Inhibitor 

Turner Future Oncol 2023 



Early Switch→ Biomarker Driven: PADA Trial

FC Bidard,  ASCO 2023



Development of Endocrine Therapies in Breast Cancer

Patel, R., Klein et al. Breast Cancer 9, 20 (2023)



EMERALD Trial

PFS in all patients vs SOC PFS in ESR1 + vs Fulvestrant

MBC with 1-2L ET, prior CDK4/6 ≤ 1 Ctx

Elacestrant

Investigator’s 
choice :

-AI, Fulvestrant 

Significant PFS improvement versus SOC both in the overall population and in patients with ESR1

FC Bidard,  JCO 2022



Serena-2 Trial Camizestrant

Oliveira M, et al SABCS 2022



Oral SERD Trials



PI3K/AKT/mTOR 
Pathway

Alves, C.L.; Ditzel, H.J. Int. J. Mol. Sci. 2023,



Targeting PIK3ca/AKT/mTOR Pathway

PI3K/AKT 
mTORi

Trial Phase Prior 
CDk4/6

Grade 3 
Toxicity

mPFS 
months

mOS 
months

Alpelisib + 
Fulvestrant

Solar-1 3 6% 76% vs 35% 11 vs 5.7 mo 39.3 vs 31.4 
mo

Capivasertib 
+ Fulvestrant

Capitello-291 3 70% 16% vs 8% 7.2 vs 3.6 mo immature

Everolimus + 
examestane

Bolero-2 3 0% 11% vs 1% 10.1 vs 4.3 
mo

31 vs 26.6 
mo NS

Mittal A, et al. Cancers 2023 



Inavolisib: new PIK on the block

Jhaveri K, et al SABCS 2023



Primary Endpoint: PFS 

Most common adverse events 
• Neutropenia 88% (80%)
• Stomatitis 51% (5%)
• Hyperglycemia 58% (5%)
• Diarrhea 48% (3%)
• Nausea 27%
• Rash 25% 

Jhaveri K, et al SABCS 2023



BRCA1/2
• Olaparib or Talazoparib (PARP inhibitor)

• Approved for germline BRCA mutant HR+/HER2- MBC 

• OlympiAD1: mPFS 7.0 mo with Olaparib vs 4.2 mo with TPC (HR 0.58, P <0.0009) 

• EMBRACA2: mPFS 8.6 mo with Talazoparib vs 5.6 mo with TPC (HR 0.54, P <0.001) 

Germline testing should be done in all patients with MBC to determine eligibility to PARPi therapy 

Litton JK et al N Engl J Med 2018Robson M et al N Engl J Med 2017

OlympiAD1 PFS EMBRACA PFS



Proposed Treatment 
Strategies After 
CDK4/6i

Progression after  
ET+CDK4/6 inhibitor

No Mutation Detected

Everolimus + 
examestane
 Examestane 
Fulvestrant 

Switch CDK 4/6
Fulvestrant 

monotherapy 
ADC or Chemotherapy

PIK3CA/AKT1/PTEN mut

Alpelisib + fulvestrant 
(PIK3CA only)

Capivasertib + 
Fulvestrant

ESR1 Mut

Elacestrant

BRCA 1/2 mut

Olaparib or 
Talazoparib

Tumor or blood NGS 
testing for targetable 

mutations



First-Line Preference:

CDK4/6i +ET is  the preferred 
1st line treatment approach. 

Patient comorbidities, can 
guide the selection of the 
CDK4/6 agent. 

However, strategic 
consideration should be 
given to certain patients who 
may potentially defer 
initiation of this 
combination.

Switching Strategies:

The continuation of CDK4/6 
inhibitors beyond 
progression remains 
debated, as its benefits are 
not universally observed. 
When a treatment switch is 
necessary, optimizing both 
endocrine therapy (ET) and 
CDK4/6 inhibitors may lead 
to better outcomes.

Molecular Testing 
Guidance:

Molecular testing conducted 
upon disease progression 
holds promise in providing 
tailored guidance for the 
sequential administration of 
therapies, thereby optimizing 
treatment strategies.

Enhancements to 
Endocrine Therapy 

Backbone:
Advancements in the ET 
backbone, such as the 
integration of oral SERDs, 
PROTACs, and other 
innovative modalities, 
present opportunities for 
improving therapeutic 
efficacy and patient 
outcomes.
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