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Clinical utility of liquid biopsy

Romero, A et al. Curr Treat Options Oncol. 2021 Aug 23;22(10):86. Yang, M et al. Ann Oncol. 2018;29:311-323.
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NEOADJUVANT SETTING: Baseline ctDNA is of prognostic significance



ctDNA clearance after neoadjuvant treatment is of prognostic significance



ctDNA clearance after neoadjuvant treatment is of prognostic significance



ADJUVANT SETTING: ROLE OF MRD in NSCLC

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.



Tumor-informed vs. tumor-naïve assays

Tumor-Informed Tumor-naïve

Requires tissue biopsy No need for biopsy

Personalized assay Off the shelf assay

Longer turnaround time Shorter turnaround time

Does not account for tumor 
heterogeneity

Can detect clonal variants that emerge 
during follow-up

Potential for better sensitivity and 
specificity

Variable sensitivity and specificity

Cancer Discov. 2021;11(12):2968-2986. doi:10.1158/2159-8290.CD-21-0634



ADJUVANT SETTING: ROLE OF MRD in NSCLC
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Association of pCR with MRD detection

Provencio M et al Clin Can res 2026. Manuscript DOI: 10.1158/1078-0432.CCR-25-2958



EFS and OS according to MRD status 

Provencio M et al Clin Can res 2026. Manuscript DOI: 10.1158/1078-0432.CCR-25-2958c



EFS and OS according to MRD status 

Provencio M et al Clin Can res 2026. Manuscript DOI: 10.1158/1078-0432.CCR-25-2958



EFS and OS according to MRD status in non PCR population 

Provencio M et al Clin Can res 2026. Manuscript DOI: 10.1158/1078-0432.CCR-25-2958



MRD in  IMpower010

Zhou et al. ESMO Immuno-Oncology. 2021

MRD post-surgery is prognostic but neither predictive nor sufficiently sensitive for de-escalation decisions

30%



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):1537-1547https://foresight-dx.com/wp-content/uploads/2024/08/ASCO_2024-Isbell_MSKCC-
Poster.pdf

Approaches to improve LOD

 Sequence more genome
 Track more samples
 Decrease error rate



Approaches to improve LOD
 Sequence more genome
 Track more samples
 Decrease error rate
 Enrichment of minor alleles

Nat Biomed Eng. 2022 Mar;6(3):257-266. doi: 10.1038/s41551-022-00855-9. https://doi.org/10.1016/j.annonc.2023.08.004

https://doi.org/10.1016/j.annonc.2023.08.004


 Sequence more genome
 Track more samples
 Decrease error rate
 Enrichment of minor alleles
 Integrate radiomics and other biomarkers

Approaches to improve LOD

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



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

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

Approaches to improve LOD: TUMOR FRACTION. METILATION
 Sequence more genome
 Track more samples
 Decrease error rate
 Enrichment of minor alleles
 Integrate radiomics and other biomarkers
 Combine variant detection with non-genetic features



Approaches to improve LOD: FRAGMENTOMICS



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

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

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



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



https://doi.org/10.1016/j.xcrm.2024.101736

Approaches to improve LOD: FRAGMENTOMICS



Approaches to improve LOD: FRAGMENTOMICS
 Sequence more genome
 Track more samples
 Decrease error rate
 Enrichment of minor alleles
 Integrate radiomics and other biomarkers
 Combine variant detection with non-genetic features
 Increase the amount of cfDNA

DOI:10.1126/science.adf2341 



• ctDNA levels at baseline as well as ctDNA clearance are of prognostic significance in the neoadjuvant setting 
• MRD monitoring can help identify cancer patients with excellent prognosis who may be candidates for 

treatment de-escalation.
• MRD assays used for de-escalation should demonstrate high sensitivity and high negative predictive value 

(NPV).
• 1st generation MRD assays provide high positive predictive value but may be less suitable for guiding 

treatment de-escalation.
• Novel methods such as Phased-Seq and Minor Allele Enriched Sequencing show promise for improving MRD 

measurement.
• While cfDNA profiling has traditionally relied on mutation detection, moving beyond mutations—through 

fragmentation-based profiling—offers the potential for greater sensitivity.
• Approaches to improve DNA yield are under investigation and may improve LOD; EVs also show promise as 

an alternative source
• Multimodal approaches (e.g., combining radiomics and ctDNA MRD) may enhance the prediction of survival 

outcomes.
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