
Vloeibare Biopsie  bij patiënten 

met andere vaste tumoren
Luc Dirix



Mechanisme van tumor DNA shedding



Belang van Circulerende Tumor cellen bij 

Patienten met Borstkanker



Cristofanilli M et al. N Engl J Med 2004;351:781Cristofanilli M et al. N Engl J Med 2004;351:781Cristofanilli M et al. N Engl J Med 2004;351:781Cristofanilli M et al. N Engl J Med 2004;351:781----791.791.791.791.

PFS and OS in Patients with MBC with <5 CTC  and  with ≥5 CTC
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Results – CTC at baseline

Prognostic value – univariate analysis

Overall Survival

N= 1,944 patients
HR = 2.77
p<0.0001

Progression-Free Survival

N= 1,899 patients
HR = 1.92
p<0.0001
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Results – Early CTC changes during treatment

Baseline & week 3-5

Similar PFS curves were obtained with later CTC changes (6-8 weeks)

Progression-Free Survival

N= 672 patients; p<0.0001
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OS according to presence of CTCs at the time of primary diagnosis. 

Wolfgang J. Janni et al. Clin Cancer Res 2016;22:2583-2593
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Challenges for ctDNA in oncology

• Discriminating circulating tumor DNA (ctDNA) from 
normal cfDNA

• Presence of sometimes extremely low levels of ctDNA

• Accurate quantification of the number of mutant 
fragments in a sample

• T1/2  estimated 2 hours

• (<1.0% of total cfDNA in general; wide range)

• 180-200 bp cfDNA < apoptosis

• Plasma > serum

• Time ?



Methodologies for detecting ctDNA



Applications of ctDNA

• Monitor tumour burden

• Diagnose minimal residual disease

• Resistance to treatment 









Fig 2. Progression-free survival (PFS) in SoFEA by ESR1 mutation status. (A) PFS of patients with ESR1 mutant cancers who received exemestane or a fulvestrant-containing regimen. 
(B) PFS of patients without detected ESR1 mutation who received exemestane or a fulvestrant-containing regimen. HR, hazard ratio.



Fig 3. Progression-free survival (PFS) in PALOMA3 by ESR1 mutation status. (A) PFS for patients with ESR1 mutant cancers who received fulvestrant and placebo or fulvestrant and 
palbociclib. (B) PFS for patients without detected ESR1 mutation who received fulvestrant and placebo or fulvestrant and palbociclib. HR, hazard ratio.
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Fig. 1. Personalized dPCR assays for mutation tracking of ctDNA in plasma of patients with early 
breast cancer.

Isaac Garcia-Murillas et al., Sci Transl Med 2015;7:302ra133



Fig. 3. Early relapse is not predicted by analysis of baseline ctDNA. (A) Disease-free survival 
according to the detection of ctDNA in the baseline plasma sample.
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Fig. 4. Mutation tracking in serial plasma samples predicts early relapse.
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Fig. 5. Mutation tracking in early-relapse and disease-free patients.
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Fig. 6. Disease-free survival prediction based on single post-surgery ctDNA and mutation 
tracking in serial plasma samples according to tumor subtype.
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Fig. 1. Patient enrolment and sample collection.
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Fig. 2. RFS in patients not treated with adjuvant chemotherapy.
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Fig. 3. ctDNA status before, during, and after adjuvant chemotherapy.
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Figure 4 
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PARPi resistance by multiple large deletions. 

David Quigley et al. Cancer Discov 2017;7:999-1005



Fig. 3. cfDNA and ctDNA in healthy individuals and patients with cancer.
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