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• Endocrine resistance is a major challenge in hormone receptor-positive (HR+)/HER2– metastatic breast 
cancer (mBC), particularly after progression on endocrine therapy plus CDK4/6 inhibitors.

• Clinically actionable mutations in ESR1 and the PI3K/AKT/PTEN pathway guide the use of selective 
estrogen receptor degraders (SERDs), PI3K, and AKT inhibitors.

• The prevalence of these mutations in circulating tumor DNA (ctDNA) varies across treatment types and 
lines.

• AIM: Define co-occurring actionable mutations and assess their impact on treatment 
sequencing.

• Clinical and genomic data were retrospectively collected from patients with HR+/HER2− mBC who 
underwent ctDNA testing at the European Institute of Oncology (IEO) between November 2023 and 
June 2025, upon progression to endocrine therapy plus CDK4/6 inhibitors. 

• Genomic profiling was performed using a 77-gene liquid biopsy (LB)-based next-generation sequencing 
(NGS) assay. 

• Progression-free survival (PFS) and overall survival (OS) were compared between groups using Cox 
proportional hazards models.

METHODS

• ctDNA-guided molecular profiling is a fundamental tool for guiding clinical decisions among patients with 
HR+/HER2− who experience progression on ET. 

• In our cohort, co-mutations occurred in almost 1/3 of patients and seems not to influence prognosis. 

CONCLUSIONS
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Prevalence and co-mutations of ESR1 and PI3K pathway gene alterations by lines of therapy

• A total of 256 patients underwent ctDNA testing
o 53% were tested after (1L) therapy
o 24% after (2L)
o 23% after (≥3L)
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• PIK3CA mutations were detected in 
33% of pts, ESR1 in 32% of pts , 
PTEN in 5.9% of pts, and AKT1 in 
3.9% of pts

RESULTS

Line Gene ESR1mut 
Pts

N. of co-
mutations

Co-mutation 
Rate

1-line PIK3CA 48 15 31.2
1-line AKT1 48 2 4.2
1-line PTEN 48 2 4.2
2-line PIK3CA 15 2 13.3
2-line AKT1 15 2 13.3
2-line PTEN 15 0 0
≥3-line PIK3CA 19 8 42.1
≥3-line AKT1 19 1 5.3
≥3-line PTEN 19 1 5.3

• PIK3CA mutations were more common in patients tested after second-line therapy 
(2L)

• ESR1 mutations were more frequently detected in patients tested at third line or 
beyond (≥3L)

• PTEN and AKT1 alterations showed a similar distribution across treatment lines
• No association between co-mutations and clinical outcomes were found. 
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ComutESR1PI3k=Double Mutant ComutESR1PI3k=ESR1−mut ComutESR1PI3k=PI3K−mut ComutESR1PI3k=WT

83 81 61 45 39 34 30 16 10 6 6 6 6 0 0 0 0 0 0 0
127 120 98 68 48 31 27 15 15 12 6 3 3 3 3 3 3 3 3 0
202 192 168 146 111 101 84 51 38 30 18 6 0 0 0 0 0 0 0 0
265 255 225 188 141 101 87 80 71 66 44 13 9 1 1 1 1 1 1 1−−
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