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Sensitivity and Detection Limits. Fusion detection. EVs

Alix-Panabières, C et al. Cancer Discov. 2021;11:858-873 Int J Mol Sci. 2022 Jun 3;23(11):6273. doi: 10.3390/ijms23116273.
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MAF: 1,57%
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EVs

https://www.oaepublish.com/articles/evcna.2025.14



cfRNA, Evs and platelets
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Sensitivity and Detection Limits MRD in NSCLC

NADIM II (NCT03838159)https://www.thelancet.com/journals/ebiom/article/PIIS2352-3964%2823%2900170-6/fulltext

Pantel, K et al. Nat Rev Clin Oncol. 2019;16:409-424.
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MRD in NSCLC

MRD status at randomization:

• Detection rate: 8% (18/220) 

• 4% receiving Osimertinib (5/12)

• 12% receiving placebo (13/108)

Associations of ctDNA Clearance during Neoadjuvant Treatment with Pathological Response and Event-free Survival in Patients 

with Resectable NSCLC. Martin Reck. ESMO 2024



ctDNA MRD could be used for treatment optimization, to 

add on therapy for patients who are at higher risk of 

disease recurrence (i.e., ctDNA MRD positive) or to de-

escalate therapy for patients with lower risk of disease 

recurrence (i.e., ctDNA MRD negative)

The MRD assay should have high sensitivity and negative 

predictive value (NPV) for supporting de-escalation of 

treatment and high specificity and positive predictive value 

(PPV) for supporting escalation of treatment.

• MRD detection with 1st generation 

assays has a high positive predictive 

value. 

• Sensitivity remains a challenge



Phased variants in ctDNA

Nat Biotechnol. 2021 Dec;39(12):1537-1547

https://foresight-dx.com/wp-content/uploads/2024/08/ASCO_2024-

Isbell_MSKCC-Poster.pdf

Approaches to improve LOD



Approaches to improve LOD

Cancer Discov 2025;15:1609–29 doi: 10.1158/2159-8290.CD-24-1704

https://foresight-dx.com/wp-content/uploads/2024/08/ASCO_2024-

Isbell_MSKCC-Poster.pdf



Clonal haematopoiesis
• CHIP is defined by the presence of somatic mutation in blood or BM but 

without other diagnostic criteria for a haematological malignancy.
• More frequent in aged patients, patients with solid tumours 
• More likely to be detected with deeper sequencing approaches.
• May account for false positive ctDNA sequencing results.
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Hu Y et al. False-Positive Plasma Genotyping Due to Clonal Hematopoiesis.Clin Cancer Res. 2018 Mar 22. 

Specificity and False Positives



Specificity and False Positives



1. Variant Allele Frequency (VAF) of Tumor-Specific Mutations
2.Genome-Wide Copy Number Alterations (CNAs): The amplitude of these 
alterations in cfDNA is used to infer the fraction of ctDNA, especially in tumors with 
high chromosomal instability
3. Methylation Profiling
4. Fragment Size Analysis
5. Bioinformatic Deconvolution

Tumor Fraction 
estimation

Methods for estimating tumor fraction in 
circulating tumor DNA (ctDNA) using liquid 
biopsy



https://www.nature.com/articles/s12276-023-01119-5

Quantifying ctDNA Using a Tissue-Free Test for Minimal Residual Disease (MRD) Detection. Guardant Health 

TUMOR FRACTION. METILATION



Mathios D, et al. Nature Communications, 2021;12(1):5060.

https://www.nature.com/articles/s12276-023-01119-5

FRAGMENTOMICS

Nature. 2019 Jun;570(7761):385-389.



FRAGMENTOMICS

https://aacrjournals.org/cancerdiscovery/article/14/11/2224/749197/Clinical-Validation-of-a-Cell-Free-DNA-Fragmentome



https://www.nejm.org/doi/full/10.1056/NEJMoa2200075#ap2

Clinical Validation 



Palace

Primary endpoint: OS at 
24 months in the ITT 

population

Clinical Validation 

26 pts
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Pre-analytical and Analytical 
Variability



➢ Liquid biopsy sensitivity remains limited for MRD analysis.

➢ Specificity issues arise due to clonal hematopoiesis (CHIP).

➢ Tumor fraction estimation is critical and method-dependent.

➢ High pre-analytical and analytical variability; standardization is 

essential.

➢ Clinical validation is still limited.

Take home message
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