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Tumor components released to fluids Molecular analysis in liquid biopsy
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Liquid biopsy
Clinical applications



• Liquid biopsy in the clinical management of HCC

• Early detection (tumor burden, minimal residual disease)

• Biomarkers of treatment response

Outline



Abdominal US

Tzartzeva, Gastroenterology 2018

AFP

Sensitivity 63%, Specificity 84%

HCC early detection
Recommended tools



Cirrhosis in US

(n=600,000*)

HCC

(2-3% annual risk,

n=30,000)

HCC

(n=30,000)

HCC detected at 

early stages*

(63%, n=18,900)

HCC not 

detected

(37%, n=11,100)

*Scaglione, J Clin Gastroenterol 2015

Tzartzeva, Gastroenterology 2018

Surveillance in cirrhosis

(Meta-analysis)

Wolf E et al. Hepatology 2020

HCC early detection
Surveillance in the US

24%



Cirrhosis in US

(n=600,000*)

HCC

(2-3% annual risk,

n=18,000)

HCC

(n=30,000)

HCC detected at 

early stages

(15%, n=4,500)

HCC not 

detected

(85%, n=25,500)

Scaglione, J Clin Gastroenterol 2015

Tzartzeva, Gastroenterology 2018
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Barriers to early HCC 

detection:

Improve accuracy 

of the tool

Increase 

implementation

HCC early detection
Surveillance in the US



HCC surveillance
Improving sensitivity, utilization or both

% increase in test sensitivity or utilization or both
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NIH – Cancer Trends Progress Report

HCC surveillance utilization
The big picture
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Methylation diagnostic signature
(n=1,098 HCC, n=835 control)

Methylation diagnostic signature

Liquid biopsy
Methylation of circulating tumor DNA (ctDNA)
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Liquid biopsy
Fragmentomics (ctDNA)

cfDNA fragment profile HCC detection 
(n=75 HCC, 30% BCLC0/A)



Liu J, Cell 2020

Liquid biopsy
VirScan

Study design (Viral-host interactions) HCC detection performance



Extracellular vesicles
Definition, biogenesis and function

Kalluri, Science 2020



von Felden, Gut 2021

Exosome isolation (UC)

Liquid biopsy
Small RNA clusters – Extracellular vesicles

Small RNA clusters (smRC)



Exosome-based disease classifier (n=15 patients)

Control HCC

Small RNA in exosomes (n=190)

Liquid biopsy
Small RNA clusters – Extracellular vesicles

von Felden, Gut 2021



Exosome-based disease classifier (n=209 patients) AFP and small RNAs not correlated

Sensitivity (86%)

Specificity (91%)

Liquid biopsy
Small RNA clusters – Extracellular vesicles

von Felden, Gut 2021



Zhao B et al. Talanta 2022

DNA toehold probe-based photonic resonator 

absorption microscopy
3-smRCs cluster performance

Liquid biopsy
Small RNA clusters – Clinical assay



Liquid biopsy
HCC surveillance (Biotech landscape)

Company Product
Sensitivity / 

Specificity

Exact sciences ctDNA methylation 81% / 87%

Glycotest Glycoprotein 95% / 90%

Genetron Health ctDNA methylation / 

mutation

85% / 93%

Helio Health ctDNA methylation 76% / 91%

Glympse bio Protease biosensors 77% / 77%





High risk of HCC 

development
Chronic liver disease HCC 

surveillance

90%

Germline 

DNA, viral 

features, liver 

disease

Clinical data

(Artificial intelligence) 

Blood 

(Central laboratory)

HCC surveillance, 2030

Individual HCC 

probability



• Liquid biopsy in the clinical management of HCC

• Early detection (tumor burden, minimal residual disease)

• Biomarkers of treatment response

Outline



Diagnosis of HCC
Non-invasive criteria

Villanueva A. N Engl J Med 2019

CT-scan 
(Hallmark imaging features)



Finn RS et al. N Engl J Med 2020

Advanced HCC (BCLC-C)
Immune-based therapies (atezolizumab-bevacizumab)



Advanced HCC (BCLC-C)
Biomarkers of response (atezolizumab-bevacizumab)

Zhu AX, Nat Med 2022



Advanced HCC (BCLC-C)
Biomarkers of response (atezolizumab-bevacizumab)

Zhu AX, Nat Med 2022

Treg/Teff ratio



Biomarkers of response to check-point inhibitors
Gene expression

INFAP signature Predictive performance

Haber P et al. Gastroenterology 2022



Sia D, Gastroenterology 2017 | Pinyol, CCR 2019 | Harding, CCR 2018

Immunotherapy (n=27)Immune landscape in HCC

Biomarkers of response to CPI
CTNNB1 mutations (WNT signaling)



von Felden J, Oncogene 2021

Mutation profiling of advanced HCC
Ultra-deep sequencing of ctDNA (n=85)

CTNNB1 mutations does not predict 

lack of response to CPI



von Felden J et al. Oncogene 2021 | Labgaa, Hepatol Commun 2021

Objective response

Mutation profiling of advanced HCC
Molecular monitoring

Experimental models of liquid biopsy



MARKET SIZE 

now

$2B 

Liquid biopsy industry ecosystem



Liquid biopsy industry ecosystem

MARKET SIZE 

2028

$19.3B



Liquid biopsy regulatory landscape

FDA, May 2022



Take home messages

• Performance of early detection tools is suboptimal

• Treatment decisions for systemic therapies are not based on prediction of

response

• Liquid biopsy has emerged as promising and convenient tool for biomarker

development in HCC – Early detection and prediction of treatment response

• Molecular monitoring (‘real time tracking of molecular alterations in HCC’) will

improve early detection and treatment allocation in HCC
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