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Progress in breast cancer management 
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The spectrum of genomic alterations in breast cancer 
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Liquid biopsies 



Liquid biopsies 



Circulating tumour DNA (ctDNA) 

Crowley et al Nat Rev Clin Oncol 2013 



ctDNA in solid tumours 



Molecular and genomic analysis of ctDNA 
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The challenge of low level mutation detection 

Phallen et al STM 2017 



ctDNA as clinical biomarker in cancer 
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Tumour heterogeneity 

Tumour heterogeneity describes the observation that different tumour cells can show distinct 

morphological and phenotypic profiles, including cellular morphology, gene expression, 

metabolism, motility, proliferation, and metastatic potential. 



Tumour heterogeneity 



Tumour heterogeneity as a driver of resistance 

Turner et al Lancet Oncol , 2012 
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Can ctDNA analysis be used to infer resistance to therapy? 



ctDNA analysis to identify mechanisms of resistance to 

therapy 



ctDNA analysis to identify mechanisms of resistance to 
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Mutations in ligand binding domain activate ER 

ligand independent signalling 

Resistance to aromatase inhibitors 
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cdk4/6 inhibitors in HR+ breast cancer 

O’Leary et al Nat Rev Clin Onc 2016 
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Patients do better on Palbociclib-

containing regime 
Turner et al NEJM 2018 

cdk4/6 inhibitors in HR+ breast cancer: PALOMA-3 trial 
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ctDNA analysis to predict early response on treatment 

O’Leary et al Nat Comms 2018 

Potential marker of early 

response? 



Final remarks 

• Liquid Biopsy analysis has advanced very rapidly in the last few years, 

particularly the analysis of ctDNA and its integration as a biomarker in clinical 

trials 

 

• Several technical and clinical challenges still need to be overcome to realise the 

full potential of the clinical use of ctDNA 

 

• ctDNA analysis in HR+ women can be used to identify those mutations driving 

resistance to the therapies used in the clinic 

 

• Checkpoint inhibitors offer a therapeutic approach on women who relapse on 

standard hormone therapy but we need to identify biomarkers of response to 

better personalise these novel therapies 
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