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Via PAM: New strategies in breast cancer

 UPDATING THE “CLASSIC”. AVAILABLE STRATEGIES

 NEW INDICATIONS FOR APPROVED DRUGS 

 NEW DRUGS 

 MECHANISM OF RESISTAN 



PI3K PATHWAY OFTEN ABERRANTLY ACTIVATED IN BREAST CANCER



Browne IM et al. Lancet Oncol. 2024 Apr:25(4): e139-e151 | TCGA Nature 490:61-70. 2012: Ciriello G. Cell 163:506-19. 2015: Nik-Zainal S. Nature 534:47-54. 2016: Pereira B. Nat 
Commun 7:11479. 2016



Actionable mutations in  MBC



Approved drugs  targeting PI3K/AKT pathway



Pivotal trials enrolled different patients  populations

Baselga J et al, NEJM 2012 | André F et al, NEJM 2019 | Turner NC et al, NEJM 2023l Turner NC et al, NEJM 2024



Summary of the efficacy results

Baselga J et al, NEJM 2012 . André F et al, NEJM 2019. Turner NC et al, NEJM 2023 .Turner NC et al, NEJM 2024 . 
Jhaveri. K et al, NEJM 2025



Tolerability of the approved agents



CHANGES IN DIAGNOSIS



Actionable mutations in  MBC



Exploratory ctDNA analyses from the Phase 3 CAPItello-291 trial

PIK3CA/AKT1/PTEN alteration concordance   between ctDNA and tissue



PIK3CA/AKT1/PTEN alteration concordance   between ctDNA and tissue

 PIK3CA/AKT1/PTEN alt  were detected by ctDNA only (non-altered or unknown by tissue) in ~10% of pts  and by tissue only in ~11% of pts
 En comparación con la evaluación tisular de PTEN, se detectaron reordenamientos genómicos más amplios, pero menos deleciones 

homocigóticas mediante ctADN.
 La evaluación de la fracción tumoral mediante metilación puede mejorar la capacidad de identificar pacientes con baja liberación de 

ctADN, donde la prueba de ctADN por sí sola puede pasar por alto alteraciones.



Pivotal trials enrolled different patients  populations

Baselga J et al, NEJM 2012 | André F et al, NEJM 2019 | Turner NC et al, NEJM 2023l Turner NC et al, NEJM 2024



Alpelisib plus fulvestrant for PIK3CA-mut HR-positive, HER2- negative ABC after a CDK4/6 inhibitor (EPIK-B5): 
Phase III 

*Data from data cutoff 26 May 2025. This includes data from 43 (40.2%) patients from the placebo 
arm who crossed over to the alpelisib arm upon  disease progression confirmed by BIRC.

Updated Overall survival (ITT analysis*)

Progression-free survival by BIRC per RECIST1.1

The ORR (95% Cl)  per BIRC  
assessment was 23.4% (15.3, 33.3)  
for the alpelisib arm and 4.3% 
(1.2%,10.5%) for the placebo arm.



Pivotal trials enrolled different patients  populations

Baselga J et al, NEJM 2012 | André F et al, NEJM 2019 | Turner NC et al, NEJM 2023l Turner NC et al, NEJM 2024



INAVO120: 1L TRIAL OF PIK3CA MUTANT HR+/HER2- MBC







 Substantially higher rates of objective response with 
an 8 month median improvement in duration of response



CAPItello-291:PH3 CAPIVASERTIB + FULVESTRANT IN HR+/HER2- MBC



CAPItello-291: PFS IN OVERALL & AKT ALTERED



What is next in PI3K/AKT pathway inhibition?

 NEW INDICATIONS FOR APPROVED DRUGS 

 NEW DRUGS 

 MECHANISM OF RESISTAN 









LIMITATION WITH THE CURRENTPI3K/AKT INHIBITORS



Via PAM: New strategies in breast cancer

 UPDATING THE “CLASSIC”. AVAILABLE STRATEGIES

 NEW INDICATIONS FOR APPROVED DRUGS 

 NEW DRUGS 

 MECHANISM OF RESISTAN 



GEDATOLISIB 

-The PI3K/AKT/mTOR (PAM) pathway drives BC  growth and 
contributes to endocrine and CDK4/6i resistance
- Most available therapies are indicated only for patients with
PI3K-pathway activation.

Gedatolisib, a highly potent multitarget PAM inhibitor of all 
class I PI3K isoforms, mTORC1, and mTORC2.



VIKTORIA-1: Gedatolisib, a pan-PI3K+mTOR inhibitor, in PIK3CA-wt HR+/HER2- ABC



VIKTORIA-1 Efficacy results

These results validate the PAM pathway as a molecular driver in PIK3CA-WT disease



VIKTORIA-1 Efficacy results



VIKTORIA-1 Efficacy results



VIKTORIA-1 Safety results



Stomatitis: Time to First Onset. Safety Analysis Set, Weeks 1-24



Median Glucose Levels Were Stable



MECHANISMS OF RESISTANCE



HOW TO OVERCOME RESISTANCE?

 USE OF TRIPLETS

 NEW PI3K INHIBITORS
            ALLOSTERICS INHIBITORS
           COVALENTS INHIBITORS 

 AKT INHIBITORS 



Browne IM et al. Lancet Oncol. 2024 Apr:25(4): e139-e151 | TCGA Nature 490:61-70. 2012: Ciriello G. Cell 163:506-19. 2015: Nik-Zainal S. Nature 534:47-54. 2016: Pereira B. Nat 
Commun 7:11479. 2016



ADDRESSING MECHANISMS OF RESISTANCE



Rationale for Triple Combination

PI3K activating mutations are the most common (30-
40%) finding in endocrine resistant BC

 AKT activation can be caused AT mutations. PTEN loss or upstream 
PI3K oncogenic mutations.

  In preclinical models, blocking all three nodes simultaneously
- ER, CDK4/6, PI3K – produced synergistic anti-tumor effects, 
whereas sequential or single-pathway inhibition allowed 
tumors to adapt and  develop resistance.



Rationale for Triple Combination



Can we improve therapeutic targeting by triplet therapy?

• CDK4/6 Inhibitors Sensitize PIK3CA Mutant 
Breast Cancer to P13K Inhibitors
• Combining PI3Ki and LEE011 Overcomes 
Intrinsic   and Acquired Resistance In Vivo



Selected triplet combinations targeting ER, CDK4/6, and PI3K/AKT/mTOR



Rationale for Triple Combination

ET +CDK4/6 + PI3K+mTOR  Inhibition
Fulvestran+ Palbociclib+Gedatolisisb 
VIKTORIA 



TREATMENT AFTER PROGRESSION TO PI3Ka INHIBITORS

clinical trials needed!



ADDRESSING MECHANISMS OF RESISTANCE



ADDRESSING MECHANISMS OF RESISTANCE



Allosteric mutant selective PIK3CA inhibitors overcome resistance due to 
acquired PIK3CA mutations 

 Reactivation of PI3K signaling represents a 
dominant mode of acquired resistance to 
alpelisib and inavolisib, present in nearly half of
patients and involving acquired PTEN loss, 
activating AKT1 mutations and secondary 
PIK3CA mutations. 

 Acquired secondary PIK3CA mutations 
drive resistance by altering affinity of 
alpelisib and inavolisib for PI3K-alpha. 

 Los nuevos inhibidores alostéricos de PI3K y de 
AKT pueden superar la resistencia provocada por 
estas alteraciones adquiridas de PIK3CA

Allosteric mutant selective PIK3CA inhibitors overcome 
resistance due to acquired PIK3CA mutations

San Antonio Breast Cancer Symposium®  |  @SABCSSanAntonio

RLY-2608: 
Pan-mutant selective 
allosteric PIK3CA 

inhibitor

Varkaris et al. Cancer Discovery 2023

Andreas Varkaris, SABCS 2023



SELECTED OTHER PI3K AGENTS IN DEVELOPMENT

 Las mutaciones de PI3K  más frecuentemente expresadas fueron la H1047R en 19% y E542K 15%



STX-478 MUTANT SELECTIVE PI3Ka INHIBITOR

Juric D et al. SABCS 2024





Allosteric mut-selective PI3Ka-i: LY4064809



RLY-2608 - The 1st Mutant-Selective PI3Ka Inhibitor for HR+/HER2- Breast Cancer









TREATMENT AFTER PROGRESSION TO PI3Ka INHIBITORS

clinical trials needed!





AKT1 Oncogenic Signaling (via AKT1 directly)



AKT1 Oncogenic Signaling (via PTEN)



AKT1 Oncogenic Signaling (via TMEM45A)



WHAT ABOUT CO-MUTATIONS ?

•   Both ESR1 and PIK3CA mutations are prevalent  in pretreated ER+  
   HER2- MBC
• Can co-occur in about 15% of cases

•   What is best treatment strategy?



EMBER-3: PFS by ESR1 and PI3K-pathway Co-mutation
Status in all Patients and CDK4/6i Pretreated Patients

In patients with both ESR1m and PI3K-pathway mutations



EMERALD Subgroup Analysis: PFS by Subgroup in
ESR1m Patients With ≥12 Mo of CDK4/6i

Bardia. Clin cancer Res. 2024.304299



SUMMARY AND FUTURE PERSPECTIVES

• The PI3K/AKT pathway remains a key therapeutic target in HR+/HER2- 
advanced breast cancer

• Approved agents offer benefits but are limited by toxicity and acquired 
resistance

• New-generation allosteric and covalent inhibitors have improved selectivity, may
reduce toxicity (which may  enhance compliance), and show early signs of 
efficacy

• Trials must determine best sequencing or combination of ET + CDK4/6i + 
PI3K/AKT inhibitors in the endocrine sensitive and potentially also resistant 
setting

• Targeting co-alterations(e.g., PTEN, AKT1 mutations) and integrating ctDNA 
profiling will be critical to overcome resistance



GRacias!


