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Liquid biopsies as the basis for personalized cancer 
treatment 
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Alix-Panabières & Pantel (2016) Cancer Discovery
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Liquid biopsies as the basis for personalized cancer 
treatment in brain metastasis patients 
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Alix-Panabières & Pantel (2016) Cancer Discovery

Blood based tests in BM patient:  

• Liquid biopsy: cancer cell related  
• Liquid biomarker: not cancer cell related
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Frequent intracranial failure of (effective) systemic 
therapies 
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Mixed intra- and extracranial responses due to branched 
evolution  
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Branched evolution of brain metastases

Common ancestor cell 
of primary tumor and 
brain metastases

Common mutations of 
primary tumor and brain 
metastases 

Primary tumor 

Brain metastasis 
- location 1

Brain metastasis - 
location 2

Mutation only detected in 
the primary tumor 

Mutations detected only 
in the brain metastases 

Common ancestor cell 
of all brain metastasesMutations detected only in 

brain metastasis location 1
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Predictive biomarkers for targeted therapies in brain 
metastases 
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Berghoff et al, Ata Neuropathol 2014
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Optimized systemic therapy makes the difference! 
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Cancer of unknown primary BM - 
Targeted therapies after molecular analysis

Füreder L,… Berghoff AS; in revision
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Liquid biopsies – a surrogate for genetic characteristics of 
the cancer disease? 
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Alix-Panabières & Pantel (2010) Clin Cancer Res 
Berghoff et al. ESMO open 2016

Intracranial location: Challenge in BM?
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Analytical challenge of liquid biopsy in brain metastases 
patients – blood vs. CSF 
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Indications for liquid biopsies in 
patients with brain metastases?
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Indications for liquid biopsies (in patients with brain 
metastases)
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Indications for liquid biopsies (in patients with brain 
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Indications for liquid biopsies (in patients with brain 
metastases)
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Bergen E, Berghoff AS et al Clin Can Res 2018

Continued endocrine therapy is associated with 
improved survival in patients with breast cancer 
brain metastases  
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Indications for liquid biopsies (in patients with brain 
metastases)
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Liquid biomarkers for the response to immune checkpoint inhibitors   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Mazel et al. (2015) Mol Onc

PD-L1 expression found on 
CTCs in 11/16 patients
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Disease monitoring using liquid biomarkers/ circulating 
tumor cells 
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Garcia-Murillas et al. (2015) Sci Transl Med

Lung cancer Breast cancer 

Gorges et al. (2016) Clin Cancer Res
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Disease monitoring using liquid biomarkers/ circulating 
tumour cells 
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Outlook: Liquid biomarkers to predict clinical course 
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Hoshino et al. (2015) Nature
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Summary 
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• High clinical potential but many open questions!  

• Liquid biopsies facilitate information on 

• Genetic alterations - targeted therapies and immune modulating therapies  

• Prognosis  

• Disease monitoring  

• Outlook: Prediction of metastasis development?  

• Need for  

• Paired tissue/liquid collections: tumour heterogeneity? CSF vs. Blood?  

• Optimize analysis

Anna.Berghoff@meduniwien.ac.at
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Thank you for your attention!
Anna.Berghoff@meduniwien.ac.at
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Analytical performance and clinical utility
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Gorges et al. (2016) Clin Cancer Res

CellSearch System (FDA-cleared)
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The clinical challenge of treating brain metastases – the 
intra- and extracranial compartment 
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Berghoff el at, ESMO Open (2016)
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Liquid prognostic biomarkers in patients with brain metastases  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