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Opportunities and challenges with ctDNA 
response as an early endpoint for immunotherapy

Aredo et al., ASCO Educational Book, 2025, in press



Mutation-based ctDNA molecular response 
predicts immunotherapy outcomes

Anagnostou et al., Cancer Res, 2019, Sivapalan et al., Clin Can Res, 2023, Murray et al., Clin Can Res, 2024, Anagnostou et al., Nat Med, 2023



Clinical sensitivity of mutation-based ctDNA 
molecular response by magnitude

Sivapalan et al., under review
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Inherent challenges with tumor-agnostic WBC 
DNA-informed liquid biopsy approaches

Sivapalan et al., submitted



Johns Hopkins Thoracic Oncology prospective 
minimally invasive biomarker clinical protocol



Overview of the experimental approach and 
bioinformatic analyses 



Concordance between cfDNA fragmentome- and 
mutation-derived tumor fraction estimates
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Detectable rate by plasma-only, WBC-informed, 
tumor-informed and fragmentome approach
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Differential cfDNA fragmentation patterns by 
timepoint and molecular response groups
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Concordance between fragmentome-TF 
and mutation-based ctDNA response
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Fragmentome-TF more accurately predicts 
outcomes in mutation-based molecular progressors



Landmark fragmentome-TF molecular response 
predicts progression-free survival
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Landmark fragmentome-TF molecular response 
independently predicts overall survival
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