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BC BIOMARKERS IN 2024



Pescia, Viale, and Fusco, Cancers 2023

 Pathology remains the cornerstone 

Ensuring an accurate diagnosis through 

pathology evaluation

 Lymph node examination (SLN + clinical) 

staging and prognosis

 Identifying genetic factors that may contribute 

to breast cancer risk  BRCA

 Molecular tests only in alignment with 

established guidelines.

RISK STRATIFICATION (EARLY BREAST CANCER)





THE EXPANDED SPECTRUM OF HER2 POSITIVITY

POSITIVE

NEGATIVE

~50% BCs have low 

HER2 expression (IHC 

1+ or 2+/ISH-), and are 

currently classified as 

either HR+/HER2 or 

TNBC



CLASSIFICATION OF BREAST CANCER AND ACCESS TO ANTI-HER2 DRUGS

TODAY

TOMORROW



HOW TO TEST HER2?

Mod Pathol 35, 23–32 (2022).

Comput Med Imaging Graph . 2023



SYNOPTIC REPORT FOR HER2 TEST TO ADDRESS THE EVOLVING CLINICAL RATIONALE

Virchows Archiv (2024) 484:3–14

Challenges to be 

addressed:

• Different antibodies and 

detection systems

• Different platforms

• Different scoring 

systems (ASCO/CAP 

vs Ventana)

• Spatial and temporal 

heterogeneity 



• As in early breast cancer, the quantity of ctDNA correlates with poor survival 

• serial measurement of ctDNA has the potential to monitor and predict treatment 

response.

•mutation status of specific genes

•ESR1 (LB++, MT+)

•PIK3CA (PT++, MT++, LB+)

•HER2

ESTABLISHED MOLECULAR BIOMARKERS IN BC



Venetis et al. Cancer Treat Rev 2023

ESR1 TESTING ON LIQUID BIOPSY

• ESR1 mutations occurrence in LBD lead to ET resistance (mainly to AI)

• Rationale: to select patients with HR+/HER2- MBC for Elacestrant treatment



HOW TO TEST ESR1?



SYNOPTIC REPORT FOR ESR1 TEST IN 2024



HOW TO TEST PIK3CA?

RT-PCR



LANDSCAPE OF CURRENT PIK3CA MOLECULAR TESTING IN BC–

NATIONWIDE SURVEY (138 CENTERS)

Pepe et al. Pharmacogenomics 2024



Landscape of current PIK3CA molecular testing in BC–

Real World Data • 28% MBCs 

were PIK3CA-mut

• mutations mostly 

occurring in exon 9 (n = 

19; 51.4%) and exon 20 

(n = 15; 40.5%).



Cells. 2022 Nov 9;11(22):3545. doi: 10.3390/cells11223545.



TNBCs are scored and 

divided into: 

CPS < 10 IC < 1

CPS ≥ 10 IC ≥ 1 

PEMBROLIZUMAB

ATEZOLIZUMAB

PD-L1 TEST IN mTNBC

Validated assays for CPS:

• Ventana SP263

• Dako 22-C3

Validated assays for IC:

• Ventana SP142
Plasma cells



LANDSCAPE OF CURRENT PD-L1 MOLECULAR TESTING IN TNBC–

NATIONWIDE SURVEY (103 CENTERS)



• In mTNBC, CPS can be reliably 

assessed either by 22C3 (which 

was used in the KEYNOTE 

studies) or SP263, providing the 

use of the dedicated platform (i.e. 

Dako and Ventana). 

• CPS and IC are not 

interchangeable tests in mTNBC

• PD-L1 test in mTNBC is 

reproducible when assessed by 

specifically trained pathologists 

using CE-IVD assays, i.e. 22C3 

and SP263 for CPS and SP142 for 

IC score.

PD-L1 TEST ANALYTICAL VALIDATION IN mTNBC



ERLOW BC: HOW TO TEST FOR ER?

2-3% of ER+ invasive breast cancers

Clinically challenging

>> Heterogeneous behavior and biology

>> Gene expression and clinical profiles more similar to ER-

cancers

>> Eligible for HT but limited data on the benefit

Diagnostically challenging
>> Usually weak/very weak nuclear staining

>> Pre-analytical issues

>> Inter-observer reproducibility

>> An additional comment should be provided in the 

pathology report

>> Biology

Allison et al. Estrogen and progesterone receptor testing in breast cancer: ASCO/CAP Guideline Update. JCO, Jan 2020

Invasive carcinomas with low level (1-10%) of ER expression



WHAT ROLE FOR AI-ASSISTED DIAGNOSIS AND 
BIOMARKERS TESTING IN BC?



INTEGRATIVE ONCOLOGIC PATHOLOGY

FOR THE CLINICAL MANAGEMENT OF TNBC

Balancing between:

- Classic morphology

- Molecular classification(s)

- Computer-assisted diagnostics

For clinical decision-making
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