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CASE

= New patient with MASLD cirrhosis. First ultrasound.
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Why?

= Liver cancer is the sixth leading cause of cancer and the third leading
cause of cancer-related deaths globally (GLOBOCAN 2018)

» The strongest driver of HCC prognosis is tumor stage, with curative
options affording 5-year survival exceeding 60% for patients with early-
stage HCC compared to a median survival of 1-2 years for those with
more advanced tumor stages 2

> Use screening to diagnose HCC early and reduce the risk of
HCC related death!

—> Society guidelines recommend semi-annual HCC surveillance in
patients with cirrhosis and chronic HBV using abdominal ultrasound,
with or without alpha fetoprotein (AFP)

1 Moon et al Clin Gas Hep 2020. 2 Llovet JM et al Nat Rev Dis Primers 2021



HCC surveillance
Global strategies

Society _|Who _________|How __|Freg [Notes

EASL
2025

AASLD
2023

APASL
2017

- Cirrhosis cp-A/B
- cp-C with LTx
- HBV: PAGE-B>10

- Cirrhosis cp-A/B US+AFP
- cp-C with LTx

- HBV: PAGE-B>10

Asian male >40yo

Asian female >50yo

African >20yo

Family history HCC

All cirrhotics and HBV: US+AFP
Asian male >40yo

Asian female >50yo

African >20yo

Family history HCC

UsS +/-AFP  6M

6M

6M
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F3 justified

CT or MRI when
suboptimal US

F3 HCV/MASLD
recommended



HCC surveillance is effective

Author, year
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Data supporting benefits of hepatocellular carcinoma (HCC) surveillance.

HCC surveillance has been shown to significantly reduce HCC-related mortality in a
randomized controlled trial among patients with chronic HBV infection (left panel, Zhang et al.

J Cancer Res Clin Oncol 2004) and in several cohort studies among patients with cirrhosis from
any etiology (right panel, reviewed in Singal et al. JHEP 2022).
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But?

= HCC is one of the few cancers with a rising mortality rate '

= Despite improvements in therapeutic options for HCC, overall prognosis
has remained dismal with a 5-year survival rate below 20%

— What affects effectivity of HCC surveillance?!

1 Moon et al Clin Gas Hep 2020.
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Proportion of HCC etiologies in the world showing a transition (e
from viral hepatitis to nonviral etiologies between 1990 (A) and
2019 (B).

In 1990 In 2019

A\ 15N

!./

» HBV = HCV = ALD = NASH = Other " HBV = HCV = ALD = NASH = Other

Kim et al J Liver Cancer 2024



In the Netherlands...

Age-adjusted incidence rate Age-adjusted incidence rate
(per 100.000 person-years) (per 100.000 person-years)

2014 2022

HCC 3.53 4.12

Stratified by etiology

MASLD 0.29 0.48
ALD 0.78 0.83
HBV 0.37 0.25
HCV 0.31 0.27
Other 0.11 0.11
No risk factor 0.55 0.99
Unknown 1.12 1.19

Erasmus MC

Average annual
percent change
(95% Cl)

2.3 (0.9-3.7)

8.3 (2.9-13.7)
2.1 (-1.3-5.5)
4.5 (-11.4-2.4)
2.5 (-6.7-1.6)
1.9 (-5.6-9.4)
6.7 (2.4-10.9)
1.7 (-0.6-4.1)

Table 2: Average annual percentage change of HCC in the Netherlands between 2014 and 2022

stratified by etiology (n=6,526).

vanSon et al. JHEPR 2026



MASLD and HCC surveillance e

Points of attention

 MASLD has become the fastest growing cause of HCC in Western countries
over the past two decades.

« Patients with MASLD-related HCC are more likely to be diagnosed at later
stages and have a worse prognosis.

Piscaglia et al Hepatology 2016

* A higher proportion of HCC occurring in the absence of cirrhosis.
» The proportion of MASLD-related HCC without evidence of cirrhosis at diagnosis ranges from 46.2% to 54%

vs 2.8% to 22% in other etiologies.

Armandi et al. Metabolism 2025

» Pooled annual incidence of 0.03 per 100 person-years (95%CI 0.01 — 0.07) in non-cirrhotic MASLD
Oreci et al Clin Gastroenterol Hepatol. 2022

« Underuse of HCC surveillance, and higher competing risk of non-HCC-
related mortality, unsatisfactory effectiveness of surveillance tools.
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Tools for HCC surveillance
Ultrasound-based surveillance
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Tools for HCC surveillance
Ultrasound-based surveillance

« Pooled sensitivity and specificity for any-stage HCC detection in cirrhosis
were 84% and 91%, respectively. Pooled sensitivity drops to 46% in early-
stage HCC.

Tzartzeva et al Gastroenterology. 2018

» In single-center study 352 pts sensitivity any stage HCC was lower in
obese patients vs non-obese patients (76% vs. 87%, respectively, p = 0.01)
and in MASLD vs other etiologies (59% vs. 84%, respectively, p = 0.02)

Samoylova et al Liver Transpl 2018
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Tools for HCC surveillance
Role of alpha fetoprotein (AFP) in surveillance

« Adding AFP to ultrasound-based surveillance improves test performance:
Sensitivity 97% for any-stage HCC detection and 63% for early-stage.

Tzartzeva et al Gastroenterology. 2018

» Decreasing trend in AFP levels, in parallel with a shift in epidemiology
» Optimal threshold for AFP in patients with MASLD may be lower than
the traditional cut-off of 20 ng/mL.

Vipani et al Clin Gastroenterol Hepatol. 2022

« AFP has insufficient accuracy to be used in isolation!
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Tools for HCC surveillance

There is room for improvement!!
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Tools for HCC surveillance
Alternative imaging-based surveillance tools

e Contrast-enhanced ultrasound not for surveillance but second-line
diagnostics.

 Low dose two-phase CT unattractive.

 MRI based surveillance may be cost effective at sufficiently high HCC risk.
» Markov model based upon PRIUS-study (JAMA 2017); MRI vs US in 407 cirrhotics for
1,5y, sensitivity for early-stage detection 85.7 vs. 26.2% and specificity 97.0 vs. 94.4%.

Cost effective when HCC incidence rate was >1.81%.
Kim et al Hepatology. 2019

« Abbreviated MRI (AMRI); selected sequences and reduced in-scanner time.
» Meta-analysis: AMRI vs US sensitivity 82% vs. 53%, p<0.001 but false positive
rate 4,4 vs 3,7%.

Gupta et al J Hepatol. 2021
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Tools for HCC surveillance
Biomarker-based surveillance tools

« GALAD
(-10.08+(0.09xage)+(1.67xmale sex)+(2.34xlog AFP)+(0.04xAFP-L3)+(1.33xlog DCP))



GALAD in HCC surveillance Erasmus MC
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Figure 1. ROC curves comparing the overall performance of the GALAD model with the individual biomarkers in the (A) UK, (B)
Japan, and (C) German cohorts, as well as in early stage HCC (within Milan criteria) in the (D) UK and (E) Japan cohorts.



GALAD in MASLD

Multi-center case-control
N=231 controls + 125 HCC
Sensitivity of 72,4%
Specificity of 95,2%

for early HCC detection

Best et al
Clin Gastroenterol Hepatol. 2020
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BCLC A HCC vs. NASH controls

GALAD: 0.92 CI: 0.86-0.98

- AFP:0.77 CI: 0.67-0.87

- AFP-L3:0.74 CI: 0.63-0.84

DCP: 0.87 CI: 0.79-0.96
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Specificity%
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Tools for HCC surveillance

Biomarker-based surveillance tools

« Similar performance of GALAD, GAAD and ASAP

Reviewed in Jarrah et al Liver Cancer. 2026

« GALAD vs GALADUS

Yang et al Cancer Epidemiol Biomarkers Prev 2019

* Longitudinal GALAD may perform superior to GALAD.

Singal et al Hepatology. 2022
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Tools for HCC surveillance
Biomarker-based surveillance tools

Consensus meeting 2025:

Biomarker panels may be particularly beneficial for HCC surveillance in regions with
limited access to ultrasound and those with a high prevalence of patients with obesity
and MASLD. 100% agreement.

Singal et al. Liver Cancer 2025

However, biomarkers require prospective validation in clinical utility trials
demonstrating net benefit ..., and implementation may face
challenges including broader insurance coverage, and improving awareness

among physicians and patients.
Singal et al. Liver Cancer 2025
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Tools for HCC surveillance
GAAD in non-cirrhotic MASLD

Clinical utility and diagnostic accuracy of the GAAD score in non-cirrhotic patients with focal liver lesions
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Erasmus MC m Summary The GAAD score was highly predictive of HCC in non-cirrhotic patients with focal Clinical Gastroenterology
liver lesions and Hepatology

Moussa et al Clin Gas Hep 2026.
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Tools for HCC surveillance
GAAD in non-cirrhotic MASLD
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(C) By the presence of Viral Hepatitis
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Tools for HCC surveillance

Biomarker-based surveillance tools; role of cell free DNA (cfDNA)

= Circulating refers to fragments of DNA detected in both healthy individuals and

patients

= cfDNA mostly co

f ed from the normal turnover of lymphoid and myeloid cells,
with circulating tumor

) Mmg up less than 1% of total cfDNA in patients with

cancer.
Patient with HCC Tumor components Circulatory tumour DNA
Including circulating nucleic detection and quantification
acids, tumor cells, proteins
Tran et al JHEP Rep 2021 are released by tumors into
Reviewed in Hauptschein the blood stream.

et al. Chin Clin Onc 2026
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Role for risk-based surveillance
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HCC surveillance

Role for risk-based surveillance

= Personalized HCC surveillance could be helpful to safely defer
surveillance in patients at low risk while focusing efforts on those at higher
risk of developing HCC, thereby improving the effectiveness of the
surveillance program

= HCC risk-prediction models have been developed to stratify HCC risk in
patients with cirrhosis

— The Toronto HCC Risk Index
THRI; based on age, sex, platelet count, and etiology of liver disease

— aMAP score
based on age, sex, albumin, bilirubin, and platelets




HCC surveillance

Role for risk-based surveillance

Comparative performance of HCC risk scores in identifying low-risk patients with cirrhosis: A
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Summary

— HCC surveillance in the era of steatotic liver disease
presents new challenges, and requires reconsideration of
populations to screen and of tools to use.
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Summary

« HCC surveillance: semi-annual abdominal ultrasound
In patients at risk with or “out AFP

 Effectivity of HCC surveillance is hampered by:

1) The shift from viral etiology to steatotic liver disease
2) Limitations of Ultrasound Imaging

3) Underuse and low adherence

4) Competing Risks of Mortality

 Effectivity of HCC surveillance may be improved by:

1) Better tools: biomarker panels,...... abbreviated MR etc
2) Better patient selection: HCC risk-prediction models



Thank you!

Suggested literature:
EASL Clinical Practice Guidelines on the management of hepatocellular carcinoma
J Hep. 2025
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