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CLINICAL RATIONALE FOR MOLECULAR TESTING IN 

HR+/HER2- ADVANCED BREAST CANCER 

Biomarker Year Drug Target/class Sample Method /CDx

PIK3CA mutations 2019 Alpelisib PIK3CA Tissue (LB) RT-PCR/NGS

PIK3CA mutations Q1 2025 (EAP) Inavolisib PIK3CA LB NGS

PIK3CA/AKT1/PTEN 
alterations

2024 (EAP) Capivasertib AKT1 Tissue NGS

ESR1 mutations 2024 Elacestrant SERD LB ddPCR/NGS

EAP: expanded access program; LB: Lliquid Biopsy; ddPCR: digital droplet PCR 
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PI3K pathway increased relevance in HR+ Breast Cancer. 
Molecular information to guide treatment & improve patient outcomes

1. Miricescu D, et al. Int J Mol Sci. 2020; 2. TCGA Nature. 2012; 3. Chung JH, et al. Ann Oncol. 2017; 4. Chang DY, et al. Ther Clin Risk Manag 2021; 5. O’Leary B, et al. Cancer Discov 2018; 6. Mroz EA and 
Rocco JW. Cancer 2017; 7. Miron A, et al. Cancer Res 2010; 8. Fusco N, et al. Front Oncol 2021

• ~40% of HR+/HER2– aBC patients have a mutation in the PIK3CA gene 
and can have endocrine resistance and/or shorter mPFS

• Hotspot regions in PIK3CA: ex 7, 9, 20 but also outside hot spots 
• PIK3CA mutations can be detected in tissue (FFPE) or plasma samples 
• PIK3CA mutations are considered to be truncal; samples from both 

primary and metastatic tumours can be used for testing4-8



Leveraging past experiences to identify the ‘holy grail’ of PI3K inhibitors

Alpelisib is also approved in the EU.17

1. Krop IE, et al. Lancet Oncol 2016; 2. Di Leo A, et al. Lancet Oncol 2018; 3. https://ascopost.com/News/40583 (accessed March 2024); 
4. https://www.cancernetwork.com/view/buparlisib-effective-toxic-advanced-breast-cancer-patients (accessed March 2024); 5. https://clinicaltrials.gov/ct2/show/NCT05501886 
(accessed May 2023); 6. Jhaveri K, et al. Clin Cancer Res 2021; 7. https://clinicaltrials.gov/ct2/show/NCT03939897 (accessed March 2024); 
8. https://www.hcp.aliqopa-us.com/mechanism-of-action (accessed March 2024); 9. PIQRAY PI 2024; 
10. https://www.novartis.com/news/media-releases/fda-approves-novartis-piqray-first-and-only-treatment-specifically-patients-pik3ca-mutation-hrher2-advanced-breast-cancer 
(accessed March 2024); 11. Dey A, et al. SABCS 2019 (Poster P3-11-23); 12. Roche. Data on file; 13. https://clinicaltrials.gov/ct2/show/NCT05216432 (accessed March 2024); 
14. Varkaris A, et al. AACR 2023 (Oral CT017); 15. https://clinicaltrials.gov/study/NCT05768139 (accessed March 2024); 16. https://clinicaltrials.gov/study/NCT05307705 (accessed March 
2024); 17. PIQRAY SmPC 2024. 

Pan-PI3K inhibitor

Pictilisib1 
Buparlisib2 

Discontinued3,4

β-sparing inhibitor
and ‘mut 

degradation 
facilitator’

Taselisib
Discontinued6

α-selective 
inhibitor

Alpelisib
First Global 

approval 20199,10*

Number of PI3K targets inhibited

Tolerability/therapeutic index

Pan-PI3K/
mTOR inhibitor

Gedatolisib
Under investigation5

PI3Kα- and PI3Kδ- 
specific

Copanlisib
Under investigation7,8

AKT isophorms 
inhibitor

Capivasertib
EMA approval 2024

(tissue CDx) 

• Achieving an acceptable therapeutic index has been a challenge due to on-target toxicities 

• Specificity toward p110α is paramount to enable a greater therapeutic index in a biomarker-defined population

α-selective 
inhibitor and ‘mut 

degradation 
facilitator’

Inavolisib
EMA approval expected 
2025 (liquid biopsy CDx)
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Cortes et al. SABCS 2024

TISSUE OR LIQUID BIOPSY?

STABILITY OF PI3K PATHWAY ALTERATIONS IN PRIMARY AND RECURRENT BREAST 

CANCER TISSUES



Clinical guidelines recommend liquid or tumour tissue biopsy; if liquid biopsy is negative, tumour 
tissue testing is recommended 

1. Henry LN, et al. J Clin Oncol 2022; 
2. NCCN Breast Cancer Guidelines; Version 1, 2024;
3. Gennari A, et al. Ann Oncol 2021.





NGS OR PCR? CLINICALLY RELEVANT PIK3CA PATHWAY 

ALTERATIONS MAY BE DETECTED USING DIFFERENT TECHNIQUES

1. Dong L, et al. Current Genomics 2015; 2. Gray PN, et al. Cancers 2015; 
3. Frampton GM, et al. Nat Biotechnol 2013; 4. Roche. Data on file.

Single biomarker and/or

multi-gene hotspot NGS panel tests
Hybrid capture-based NGS/CGP

• Can target the whole coding sequence of a gene and is 

able to detect all four main classes of gene alterations

• Also allows for the characterisation of both known and novel 

variants for discovery-related applications

• Detects a predefined set of specific gene alterations 

that are associated with an effective targeted therapy

• Can miss indels, copy number alterations, 

rearrangements

Conventional methods for identifying targetable 

alterations in cancer, including IHC and FISH, 

identify single protein or nucleic acid biomarker

 Not suitable for PIK3CA and AKT1 mut but 

suitable for PTEN loss
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PTEN IHC VS. NGS

Jhaveri et al. SABCS 2024



Manuscript under review

NGS offers a comprehensive analysis 
of PI3K pathway alterations while 
concurrently evaluating other 
actionable markers, such as ESR1 and 
BRCA



NGS vs PCR and TISSUE + LB integration

Kavan, S. et al., Cancer and Metastasis Reviews, 2022

Venetis K. et al., Breast Cancer Research, 2025



CO-MUTATIONS

Venetis K, et al. Unpublished data 2025



GENOMIC TESTING: WHAT, WHEN, HOW AND WHERE TO TEST? 

TIPS FOR ONCOLOGISTS

De Angelis et al. 2025, in preparation



PIK3CA mutation testing 2022

Pepe F, et al. Pharmacogenomics. 2024;25(3):161-169.



PIK3CA mutation testing 2025 (n=118 Centers)

Mane E, et al. In press 2025



Frascarelli et al., Comput Struct Biotechnol J . 2024

PIPELINE FOR THE PREDICTION OF COMPLEX MOLECULAR BIOMARKERS IN BREAST CANCER
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