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Breast Cancer – many diseases
Morphology

Metaplastic Ca



Current Standard - Biomarkers
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Ki-67

• Post-Analytical

• Interpretation

• Average vs Hot spots

• How many nuclei

• Eyeball vs Image 
analysis
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Tumour Infiltrating Lymphocytes (TILs)



• Atezoluzimab (anti-PD-L1) 
approved in advanced TNBC 2019

• Based on IMpassion130 (using 
SP142 assay)

• PD-L1+ IMMUNE CELLS in ≥1% of 
TUMOUR AREA

• Problem for Pathology

Criteria and Abs different for 
different tumours and drugs

Immunotherapy in TNBC – PD-L1



HER2 Low Breast Cancers:  T-DXd

HER2-low mBC is defined by IHC scores of 1+ or 2+/ISH−

T-DXd is the first HER2-targeted therapy to
demonstrate statistically significant and clinically meaningful 

improvement in PFS and OS versus TPC

HER2-(1+)

HER2-(0)



ER Neg ER Pos

Genomic Revolution



Inter-patient genomic heterogeneity

ICGC – International Cancer Genome Consortium
Proportion of breast cancer samples 
with driver gene mutations (n=147) 

- TCGA



BRCA 1&2: DNA Repair & Synthetic Lethality

NATURE REVIEWS | CANCER VOLUME 16 | FEBRUARY 
2016 



OlympiAD and OlympiA



Genomic Signatures and Tools for HRD

BRCA

Smoking



Homologous Recombination Deficiency



ER-, PR-, HER2-
HR Detect score (>0.7) 0
HRD score         (>=42) 43    

Neither showed canonical HRD signature Sig3/Sig 8

ER+, PR+, HER2+
HR Detect score (>0.7) 0.03
HRD score         (>=42) 54 

Q-IMPROvE
Med J Aust. 2023 Jun 19;218(11):544. 

doi: 10.5694/mja2.51975 7



Pharmacogenomics



‘Liquid biopsies’



Digital Pathology

Morphology



Digital Pathology – Machine Learning

ADH HER2 - heterogenousLN – Micro met



Machine Learning & AI



Data Integration

Pathology FamilialLifestyleClinicalGenomicImaging

Integrate datasets from millions of people

Outcome



Data Integration

Data compiled from 20 million Golf Drives!



Summary

• Morphology and Immunohistochemistry are mainstay of 
delivering prognostic/predictive markers

• Ki67, TILs, PDL-1 and others are rapidly being incorporate

• Genomic methods (WES, WGS, proteomics, metabolomics) 
will add new levels of information to manage patients

• Ability to utilize liquid biopsies is providing ‘non-invasive’ 
tools

• Digital pathology – machine learning – artificial intelligence 
are entering workflows and will further enhance and impact 
precision medicine 



Thank you
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