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Current Status and Prospects of Liquid Biopsy for Hepatocellular Carcinoma

Jumi Kang and Soon Sun Kim

Department of Gastroenterology, Ajou University School of Medicine, Suwon, Korea

Hepatocellular carcinoma (HCC) is a leading cause of cancer-related deaths globally. Early detection and treatment response monitor-
ing of HCC are vital for improved outcomes. Traditional diagnostic methods rely on imaging, serum tumor markers, and invasive liver
tissue biopsy. The advent of liquid biopsy has revolutionized cancer diagnostics and management. Liquid biopsy involves the detection
and analysis of tumor-derived components, such as circulating tumor DNA, circulating tumor cells, and extracellular vesicles, in vari-
ous body fluids. These components reflect tumor characteristics, genetic alterations, and functional changes, providing valuable in-
formation for HCC diagnosis and treatment response monitoring. Liquid biopsy offers several advantages, including its non-invasive
nature, potential for repetitive sampling, and real-time monitoring of disease progression and treatment response. However, chal-
lenges remain, including the sensitivity of detection methods, and standardization. In this review, we discuss the methods, current
status, and prospects of liquid biopsy for HCC, highlighting its potential as a valuable tool in HCC management. (Korean J Gastroenterol

2023;82:1-9)
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2 29F A|¥E(circulating tumor cell, CTC) 9 A3 9 AX rived platelets, TDPs) W <=3} RNA (circulating RNA)7}
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R SolZ 4 gtk 4 WAL o WA, N WS B AhE(exosome)o] P £ RNA (circulating
EE 9 Ay A FriE 99 vHEE S Al RNA):= micro RNA (miRNA), circular RNA (circRNA) 3
Qe AHel offet FF el Awe] EA oAFU F= 54 long non-coding RNA (IncRNA)®} Z-2 F Sol4 Id
St WAE o] gdtth =% £ DNA, % T4 Alx 9 e 9 7]5E tgshs c8A0A EAE 4 e YR
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Table 1. Summary of Characteristics of Different Biomarkers Used in Liquid Biopsy

Biomarker Description Analysis target Advantages Disadvantages
Circulating tumor  Freely circulating single- or ctDNA concentration, Higher concentration and stability Short half-life
DNA double-stranded DNA, shed mutations of DNA and Established analysis techniques Low concentration
by either living or dying tumor DNA methylation patterns (e.g., NGS, ddPCR) (ctDNA:cfDNA ratio) in early
Capturing tumor heterogeneity stage
Available in a variety of body fluids  Difficult differentiating ctDNA
from cfDNA
Circulating tumor  Rare, intact tumor cells from  Cell counts or cell contents  Detecting CTCs originating from Low plasma counts
cell solid tumors that have been (DNA, RNA, and proteins) both primary tumor and Difficult differentiating CTCs
shed into blood or lymphatic metastatic sites from other cells
vessels CeIISearchTM is the only

FDA-approved method for breast,
colon and prostate cancer

Extracellular Small membrane vesicles Levels of circulating Can be found in blood, ascites, and Early in development
vesicle released by tumor cells exosomes and analysis of pleural fluid
their contents (RNA and
microRNA)
Tumor-educated  Tumor cells interact with mRNA profiles Highly stable and abundant Limited research
platelets platelets by activating Potential use for multiple Lack of reliable methods for
surface receptors, which cancer—type screening reproducible and practical
alters expression of platelet Routinely available clinical tests for ~ application in clinical setting
cytokines and mRNA quantification (e.g., CBC)
Circulating RNA Freely circulating RNA, shed by  Upregulation or Providing information on tumor’s  More difficult isolation
either living or dying tumor downregulation of genetic profile compared to cfDNA
expression of specific Monitoring tumor expression Unstable molecule
circulating RNAs changes over time No reliable methods for
reproducible and practical
application

NGS, next generation sequencing; ddPCR, digital droplet PCR; ctDNA, circulating tumor DNA; cfDNA, cell free DNA; CBC, complete blood count; CTC,
circulating tumor cell.
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