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Molecular Response and Minimal Residual Disease
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ctDNA? CTC? Exosome?
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1. ctDNA monitoring reveals molecular PD before radiologic PD
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2. Residual ctDNA after treatment predicts early relapse
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3. A longitudinal ctDNA-based model
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4. ctDNA response after pembrolizumab
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5. Perioperative ctDNA-Based MRD detection
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6. Neoadjuvant Nivolumab plus Chemotherapy
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7. Molecular residual disease analysis of adjuvant osimertinib
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8. Longitudinal ultrasensitive ctDNA monitoring
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WGS based detection of MRD

Speaker’s Data

AACR 2025



WGS based detection of MRD

Speaker’s Data

AACR 2025



WGS based detection of MRD

Speaker’s Data

AACR 2025



WGS based detection of MRD

Speaker’s Data

AACR 2025



WGS based detection of MRD

Speaker’s Data

AACR 2025



Acquired resistance to first-line osimertinib
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Acquired resistance to second-line osimertinib

Chmielecki et al., Nat Commun, 2023



Acquired resistance to second-line osimertinib

Chmielecki et al., Nat Commun, 2023



Limitation of CTC-based Liquid Biopsy
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Capture of PD-L1+ CTC
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CTC with increasing aneuploidy predict prognosis in SCLC
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Exosome based prediction of ICI response (1)
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Exosome based prediction of ICI response (2)
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Exosome based prediction of ICI response (3)
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Future directions – ctDNA guided immunotherapy
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Future directions – Liquid biopsy + Radiomics with AI
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Summary

• Limitations of Tissue Biopsy

– Invasive procedure with potential complications

– Rebiopsy often limited by tumor location and patient condition

– Limited representation of tumor heterogeneity

• Advantages of Liquid Biopsy

– Minimally invasive and repeatable sampling

– Enables longitudinal monitoring

– Better captures spatial and temporal tumor heterogeneity
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• Key Liquid Biopsy Components

– Circulating tumor DNA (ctDNA)

– Circulating tumor cells (CTC)

– Extracllular vesicles (EV) / exosomes

• Strengths and Limitations

– ctDNA: High sensitivity for genomic alterations. Limited phenotypic information,

– CTCs: Provide cellular and protein-level insights. Technically challenging due to rarity.

– Exosomes: Abundant and stable. Currently less standardized for clinical use.



Summary

• Clinical Applications

– Early detection

– Therapeutic applications

• Applications in Treatment Setting

– Real-time treatment monitoring

– Detection of minimal residual disease (MRD)

– Identification of acquired resistance mechanisms

– More sensitive detection of actionable biomarkers at diagnosis
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