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COI: ongoing patents related to ctDNA detection (MSI and others)



ctDNA detection
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Outline

ctDNA to capture genomic predictive markers in Immuno-Oncology (IO)

ctDNA to monitor immune therapy

Hypothesis: new windows of opportunity for better IO efficacy

Hypothesis: immune system monitoring through cell-free DNA sequencing
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ctDNA to capture genomic predictive markers in IO
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Genome-wide markers
Tumor mutation burden

Microsatellite instability

other mutational signatures…

Specific alterations
IFNγ & HLA pathways

PDL1 amplification



Tumor Mutation Burden… in tissue
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• Not invasive, can be repeated throughout therapy

• Better estimate of the tumor spatial heterogeneity
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• Spatial heterogeneity might be misleading (?)

Cabel et al, Nat Rev Clin Oncol 2018
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POPLAR and OAK trials

Stage IV NSCLC, 2nd line

Gandara et al, Nat Med 2018 ITOC6, Vienna, Apr 11-13, 2019
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PFS
OS



National Cancer Center (Beijing) study
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Ongoing study: CheckMate 848 (NCT03668119)

ITOC6, Vienna, Apr 11-13, 2019

Contact fcbidard@curie.fr for permission to reprint/distribute.



Microsatellite Instability
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Microsatellite Instability
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Ladas et al, Nucleic Acids Res 2018

Repeated sequences ➔ higher error rate with NGS (no published report so far)

Standard pentaplex assay: requires at least 10% allelic frequency

• DNAse-based enrichment of unstable MS:



Microsatellite Instability:
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Designing a drop-off ddPCR assay

Silveira et al, unpublished
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Sensitive

Quantitative

Quick and cheap !

Silveira et al, unpublished



ctDNA to capture genomic predictive markers in IO
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Usual limitations apply

Sensitivity of most ctDNA assays: ~70%/80% for SNV

CNV are harder to detect

Specific alterations
IFNγ & HLA pathways

PDL1 amplification

Genome-wide markers
Tumor mutation burden

Microsatellite instability

other mutational signatures…



ctDNA to monitor IO drugs
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Early kinetics…
response

pseudo-progression

Long term monitoring
pre-clinical detection of resistance



Early kinetics & response to anti PD-1/PD-L1 mAbs: proof of concept

Cabel et al, Ann Oncol 2017



Early ctDNA kinetics: timing

Lee et al, Ann Oncol 2017



Early ctDNA kinetics: further studies…

Goldberg et al, Clin Cancer Res 2018Cabel et al, Int J Cancer 2017



Early ctDNA kinetics: pseudoprogression

Guibert et al, Oncotarget 2017



Early ctDNA kinetics: assessing sequential treatments



Hypothesis: new windows of opportunity for better IO efficacy
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IO drugs more efficient when used in patients with a limited tumor burden
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IO drugs more efficient when used in patients with a limited tumor burden

Joseph et al, Clin Cancer Res 2017

KEYNOTE 001 study



Hypothesis: new windows of opportunity for better IO efficacy
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IO drugs more efficient when used in patients with a limited tumor burden

Minimal Residual Disease (??)

Breast (all subtypes): Garcia-Murillas et al, 2015 Stage 2 CRC : Tie et al, 2016



Hypothesis: new windows of opportunity for better IO efficacy
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IO drugs more efficient when used in patients with a limited tumor burden

Early detection of relapse

A first trial is ongoing

(NCT03145961)



Hypothesis: immune system monitoring through cell-free DNA sequ.
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Transcriptomic profiles can be inferred from cfcDNA fragment length

➔Tracking back the tissue of origin

➔Looking at dying immune cells in cancer

Freenome, AACR 2019
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Thank you

Questions / comments / collaborations / post-doctoral position

francois-clement.bidard@curie.fr

FREE course on breast cancer in Paris

Registration until May15 : 

https://training.institut-curie.org/courses/BC2019


