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Liquid biopsy using circulating tumor DNA helps overcome the limitations of conventional tissue testing. Non-invasive molecular profiling using cir-
culating tumor DNA is increasingly being used to diagnose cancer, stratify risk, and select targeted treatments. By understanding the biological
characteristics of circulating tumor DNA and patient factors that can affect concentrations of circulating tumor DNA as well as optimizing the tech-
niques, the clinical utilization of circulating tumor DNA tests can be improved. It is also necessary to formulate guidelines for the administration

and reporting of circulating tumor DNA tests.
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Fig. 1. Origin of cell-free DNA.
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Table 1. Characteristics of the techniques used for circulating tumor DNA analysis

Technique Target Type:aszr:l:jizg:: dthat Analytical sensitivity Relative cost HEEIS ;L:T:z—around
Real-time PCR Known mutations SNV, indel 0.1-5% [75, 76] Low Fast
Digital droplet PCR Known mutations SNV, indel, CNV 0.01-1% [34, 35,77, 78] Low Fast
Next-generation sequencing Known/unknown mutations SNV, indel, CNV, gene fusion 0.01-5% [79-82] High Long

Abbreviations: SNV, single nucleotide variant; indel, insertion/deletion; CNV, copy number variant.
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Fig. 2. Error correction using a unique molecular identifier.
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Fig. 3. Representative patient case (ovarian cancer) showing the feasibility of ctDNA analysis. The patient underwent debulking surgery and che-
motherapy after diagnosis. The increased ctDNA levels were detected four months earlier than conventional diagnostic methods, showing that
ctDNA could detect cancer recurrence earlier than CA-125 and PET-CT scans.

Abbreviations: VAF, variant allele frequency; PET-CT, positron emission tomography-computed tomography; CA-125, carbohydrate antigen 125;

PARP, poly (ADP-ribose) polymerase inhibitor.
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