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CLINICAL IMPACT OF CEUS ON INDETERMINATE LIVER NODULES ON 
MRI: SUB-ANALYSIS FROM A PROSPECTIVE MULTICENTER TRIAL

• Background: Contrast-enhanced ultrasound (CEUS) is a promising 
diagnostic technique for hepatocellular carcinoma (HCC) diagnosis. 
This study aimed to assess the clinical impact of CEUS specifically in 
cases where liver lesions were indeterminate on MRI.

• Methods: A prospective international multicenter validation study for 
CEUS LI-RADS (Liver Imaging Reporting And Data System) was 
conducted between January 2018 and August 2021. A total of 594 
patients at risk for HCC were enrolled. 

• Tissue histology and CT/MRI imaging follow-up were used as the 
reference standard.

Kono Y  et al



CLINICAL IMPACT OF CEUS ON INDETERMINATE LIVER NODULES ON 
MRI: SUB-ANALYSIS FROM A PROSPECTIVE MULTICENTER TRIAL

• Results: A total of 545 nodules reached a final diagnosis based on the 
reference standard. Among them, 75 nodules with indeterminate MRI 
characterization (LR-NC: non categorizable, and LR-3: intermediate 
probability of HCC) were selected for analysis. 

• When LR-NC and LR-3 lesions on MRI (n=75) were combined, CEUS 
LR-1 (n=2) and LR-2 (n=6), nodules were all benign, CEUS LR-5 (n=13) 
were all HCC. Two CEUS LR-M from LR-NC and one CEUS LR-TIV from 
LR-2 were malignant, resulting in a clinical impact in 32% (24/75). 
CEUS had one false positive LR-M case, which was benign on follow 
up MRI.

Kono Y  et al



CLINICAL IMPACT OF CEUS ON INDETERMINATE LIVER NODULES ON 
MRI: SUB-ANALYSIS FROM A PROSPECTIVE MULTICENTER TRIAL

• Conclusion: CEUS LI-RADS demonstrated high clinical impact in liver 
nodules with indeterminate MRI characterization accurately, 
identifying both non-malignant lesions, HCC and other malignancy in 
32% of patients. These findings highlight the significant clinical value 
of CEUS in the characterization and diagnosis of liver lesions, 
particularly in cases where MRI findings are inconclusive or 
indeterminate.

Kono Y  et al



CT-BASED DEEP LEARNING MODEL OF HEPATIC VENOUS PRESSURE GRADIENT 
FOR PREDICTING THE PROGNOSIS OF HEPATOCELLULAR CARCINOMA WITH 
TRANSARTERIAL CHEMOEMBOLIZATION (CHANCE-CHESS): A MULTICENTER 
COHORT STUDY

• Background: To evaluate the impact of CT-based deep learning model of hepatic 
venous pressure gradient (HVPG) on prognosis of hepatocellular carcinoma (HCC) 
patients treated with transarterial chemoembolization (TACE) and systemic 
therapy.

• Methods: A total of 261 consecutive HCC patients treated with TACE and systemic 
therapy, and had a contrast-enhanced abdominal CT as part of their pre-surgical 
work-up, were retrospectively collected between January 2010 and December 
2021. 

• A CT-based HVPG Score, whose computed formula was: 17.37-
4.91*ln(Liver/Spleen volume ratio) +3.8[If presence of peri-hepatic ascites],was 
used to diagnose portal hypertension (image-based CSPH, iCSPH for short) with a 
cut-off value 11.606.

• The 3D liver and spleen volume were automate calculated by a deep learning 
segmentation model

Wang Y  et al
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CT-BASED DEEP LEARNING MODEL OF HEPATIC VENOUS PRESSURE 
GRADIENT FOR PREDICTING THE PROGNOSIS OF HEPATOCELLULAR 
CARCINOMA WITH TRANSARTERIAL CHEMOEMBOLIZATION (CHANCE-
CHESS): A MULTICENTER COHORT STUDY

• Results: Among 261 patients, 80(30.7%) were diagnosed with iCSPH
by CT-based HVPG Score. The median OS in iCSPH group was 
significantly shorter than non-iCSPH group (16.9 months vs. 20.7 
months, P=0.022). Multivariable analysis indicated that the presence 
of iCSPH was a negative prognostic factor for OS (adjusted hazard 
ratio [HR], 1.423, P=0.045).

Wang Y  et al



CT-BASED DEEP LEARNING MODEL OF HEPATIC VENOUS PRESSURE GRADIENT 
FOR PREDICTING THE PROGNOSIS OF HEPATOCELLULAR CARCINOMA WITH 
TRANSARTERIAL CHEMOEMBOLIZATION (CHANCE-CHESS): A MULTICENTER 
COHORT STUDY

Wang Y  et al



CT-BASED DEEP LEARNING MODEL OF HEPATIC VENOUS PRESSURE 
GRADIENT FOR PREDICTING THE PROGNOSIS OF HEPATOCELLULAR 
CARCINOMA WITH TRANSARTERIAL CHEMOEMBOLIZATION (CHANCE-
CHESS): A MULTICENTER COHORT STUDY

Wang Y  et al



CT-BASED DEEP LEARNING MODEL OF HEPATIC VENOUS PRESSURE 
GRADIENT FOR PREDICTING THE PROGNOSIS OF HEPATOCELLULAR 
CARCINOMA WITH TRANSARTERIAL CHEMOEMBOLIZATION (CHANCE-
CHESS): A MULTICENTER COHORT STUDY

• Conclusion: The segmentation model shows good performance in 
liver and spleen segmentation in HCC patients, which may help non-
invasive HVPG assessment and other CT imaging studies in HCC 
patients. CT-based HVPG Score was significantly associated with poor 
outcome and should be taken into consideration when managing HCC 
patients underwent TACE and systemic therapy.

Wang Y  et al



A LIVER STIFFNESS-BASED AETIOLOGY-INDEPENDENT MACHINE 
LEARNING ALGORITHM TO PREDICT HEPATOCELLULAR CARCINOMA

• Background: The existing hepatocellular carcinoma (HCC) risk scores 
have modest accuracy and most are specific to chronic hepatitis B. In 
this study, we developed and validated a liver stiffness-based machine 
learning algorithm (ML) for prediction and risk stratification of HCC in 
various chronic liver diseases (CLDs).

• Methods: MLs were trained for prediction of HCC in 5155 adult 
patients with various CLDs in Korea and further tested in two 
prospective cohorts from Hong Kong (HK, N=2732) and Europe 
(N=2384). 

Cheung-Funk Yip  et al



A LIVER STIFFNESS-BASED AETIOLOGY-INDEPENDENT MACHINE 
LEARNING ALGORITHM TO PREDICT HEPATOCELLULAR CARCINOMA
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• Results: Using a cutoff of 0.045, 82.7% and 89.0% of patients in HK 
and Europe validation cohorts were classified as low-risk for a 
possible exemption from HCC surveillance, respectively; the annual 
HCC incidence for low-risk group was 0.10%-0.19%. The high-risk 
group had an annual HCC incidence of 1.91% and 2.63% in the HK and 
Europe validation cohorts, respectively.

• Conclusion: The LSM-XGB HCC score is a useful machine learning-
based tool for clinicians to stratify HCC risk in patients with CLDs.

Cheung-Funk Yip  et al
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FOUR-YEAR OVERALL SURVIVAL UPDATE FROM THE PHASE 3 
HIMALAYA STUDY OF TREMELIMUMAB PLUS DURVALUMAB IN 
UNRESECTABLE HEPATOCELLULAR CARCINOMA

• Background:In the primary analysis (data cut-off: 27 August 2021) of 
the phase 3 HIMALAYA study (NCT03298451) in unresectable 
hepatocellular carcinoma (uHCC), STRIDE (Single Tremelimumab
Regular Interval Durvalumab) significantly improved overall survival 
(OS) and demonstrated a durable long-term survival benefit versus 
sorafenib; durvalumab monotherapy was noninferior to sorafenib 
(Abou-Alfa et al. NEJM Evid 2022). Here, we report an updated 4-year 
OS analysis of HIMALAYA.

Kelley K et al
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FOUR-YEAR OVERALL SURVIVAL UPDATE FROM THE PHASE 3 
HIMALAYA STUDY OF TREMELIMUMAB PLUS DURVALUMAB IN 
UNRESECTABLE HEPATOCELLULAR CARCINOMA

• Results:

• Follow-up duration was approximately 4 years across treatment arms The 
48-month OS rate remained higher for STRIDE (25.2%) versus sorafenib 
(15.1%). 

• No new serious TRAEs occurred after the primary analysis for STRIDE 
(17.5%). Durvalumab OS noninferiority to sorafenib and safety was 
consistent with the primary analysis. 

• Conclusion: These data reinforce the sustained, long-term OS benefit of 
STRIDE versus sorafenib in a diverse uHCC population, demonstrating 
unprecedented 3- and 4-year OS rates and longest follow-up to date in 
phase 3 uHCC studies.

Kelley K et al



ANALYSIS OF IMMUNE-RELATED ADVERSE EVENTS AND TIME-TO-
TREATMENT DISCONTINUATION OF ATEZOLIZUMAB AND 
BEVACIZUMAB IN PATIENTS WITH HEPATOCELLULAR CARCINOMA: A 
MULTICENTER COHORT STUDY

• Background:Pragmatic endpoints, such as time-to-treatment 
discontinuation (TTD), defined as the duration from starting a medication 
to the date of treatment discontinuation or death, have been proposed as 
a potential efficacy endpoint for real-world practice. This study aims to 
analyze the frequency and severity of immune-related adverse events 
(irAEs) and TTD in patients with hepatocellular carcinoma (HCC) receiving 
Atezolizumab and Bevacizumab (A+B) treatment.

• Methods:

• This retrospective, multi-center study included consecutive HCC patients 
who received A+B treatment from September 2020 to December 2022. The 
primary endpoint of the study was the assessment of TTD and overall 
survival (OS).

Nam H et al
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MOLECULAR SIGNATURE OF PERIPHERAL CIRCULATING TUMOR CELLS 
IN CANCER PROGRESSION OF HEPATOCELLULAR CARCINOMA 
PATIENTS TREATED BY ATEZOLIZUMAB PLUS BEVACIZUMAB

• Background:

• The mechanisms leading to cancer progression of hepatocellular carcinoma (HCC) 
such as acquired resistance to immunotherapies and metastatic progression are 
not clear. 

• Circulating tumor cells (CTCs) have been defined as cancer cells released into the 
blood circulation from primary tumor. CTCs have notable advantages in that they 
are noninvasive and real-time biomarker that provide information about 
metastatic process.

• CTC analysis has the potential to reveal the mechanism of disease progression 
and is expected to be applied clinical use such as treatment decision. 

• We investigated the changes in CTC counts and gene expression related to cancer 
progression in patients with unresectable HCC treated by Atezolizumab plus 
Bevacizumab.

Murata Y  et al



MOLECULAR SIGNATURE OF PERIPHERAL CIRCULATING TUMOR CELLS 
IN CANCER PROGRESSION OF HEPATOCELLULAR CARCINOMA 
PATIENTS TREATED BY ATEZOLIZUMAB PLUS BEVACIZUMAB

• Results - Conclusion

• Median CTC counts of PR/SD group decreased at response evaluation, compared 
with baseline (127 ± 43 vs. 58 ± 6, p < 0.05) and is lower compared with PD group 
at response evaluation (58 ± 6 vs. 153 ± 12, p < 0.05). 

• GSEA showed that the genes expression of apoptosis signaling pathway (FAS, 
BCL2) were significantly upregulated in responder group (cluster A).

• TGF-beta signaling pathway-related genes (TGF-β1, SMAD2) were upregulated in 
non-responder group (cluster B) in clinical course of Atezolizumab plus 
Bevacizumab (p < 0.05).

• CTC in HCC patients treated by immunotherapy may be a notable biomarker that 
reveal molecular signature of cancer progression.

Murata Y  et al



COMPARISON OF RECURRENCE PREDICTION MODELS AND IMBRAVE 
050 CRITERIA TO SELECT PATIENTS FOR ADJUVANT IMMUNOTHERAPY 
AFTER CURATIVE RESECTION OF HEPATOCELLULAR CARCINOMA

• Background:The IMbrave 050 trial recently demonstrated positive results 
of the adjuvant atezolizumab plus bevacizumab therapy for hepatocellular 
carcinoma (HCC) patients at high-risk of recurrence after curative 
treatment. However, the IMbrave 050 criteria to define high-risk of 
recurrence might be suboptimal. The aim of this study was to compare the 
performance of current prediction models and IMbrave 050 criteria in 
predicting recurrence after curative resection for HCC.

• Methods:
• Consecutive 1444 HCC patients receiving curative resection were 

retrospectively enrolled, including 984 (68.1%) patients fulfilling IMbrave
050 high risk criteria. The performance of ERASL-post and an artificial 
intelligence (AI)-derived clinical-radiomic GARSL postoperative model were 
compared with IMbrave 050 criteria in predicting recurrence after 
resection.

I Cheng Lee et al
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• Conclusion:

• The high risk patients defined by the IMbrave 050 criteria were 
heterogeneous and outcomes varied widely. Prediction models using 
more comprehensive prognostic factors, especially the AI-
derived GARSL model, performed better to select high-risk candidates 
for adjuvant immunotherapy.

I Cheng Lee et al



RECURR-NET, A MULTIPHASIC DEEP LEARNING MODEL, IS SUPERIOR 
TO MICROVASCULAR INVASION IN PREDICTING HEPATOCELLULAR 
CARCINOMA RECURRENCE AFTER CURATIVE SURGERY: RESULTS FROM 
INTERNAL VALIDATION AND EXTERNAL TESTING

Wan Hin Hui R et al



• We developed an artificial intelligence deep learning-based model using 
pre-operative computed tomography (CT) for predicting HCC recurrence.

• Methods:

• Chinese patients with resected histology-confirmed HCC were recruited 
from four centers in Hong Kong, and were randomly divided in an 8:2 ratio 
into training and internal validation groups. We developed Recurr-Net, a 
multi-phasic residual-network random survival forest deep learning model, 
incorporating pre-operative triphasic contrast CT images and clinical data 
(sex, age, comorbidities, blood tests) to predict HCC recurrence. The model 
was externally tested in an independent cohort from Taiwan. 

Wan Hin Hui R et al
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• Conclusion:

• Recurr-NET was superior to MVI in predicting early and late HCC 
recurrence, and has potential to emerge as a novel tool for pre-
operative prognostication of HCC outcomes.

Wan Hin Hui R et al



















NON-ALCOHOLIC STEATOHEPATITIS (NASH) HAS BECOME THE MOST 
COMMON INDICATION FOR LIVER TRANSPLANTATION AMONG 
CANDIDATES WITH HEPATOCELLULAR CARCINOMA IN THE UNITED 
STATES

• Methods:

• The Scientific Registry of Transplant Recipients (SRTR) was used to select adult (>18 years at listing) LT 
candidates included between 2013-2022.

• Results:

• In candidates without HCC, the most common CLD etiology was alcoholic liver disease (ALD) which increased 
from 23% (2013) to 48% (2022); the most rapid increase happened between 2019-2022 (from 38% to 48%). 

• The second most common indication for non-HCC LT was NASH, the proportion of which increased from 19% 
(2013) to 27% (2022). 

• In contrast, rates of chronic hepatitis C (CHC) decreased from 28% (2013) to 4% (2022) and chronic hepatitis 
B (CHB) declined from 1.8% (2013) to 1.1% (2022) (all trend p<0.01). 

• Cumulatively, 21% (n=24,657) of candidates listed for LT had HCC. 

• However, the proportion of HCC decreased from 24-25% (2013-2016) to 17% (2021-2022). 

• Among candidates with HCC, the proportion of CHC decreased from 60% (2013) to 27% (2022) while NASH 
increased from 10% to 31% and ALD from 9% to 24%, respectively (all trend p<0.0001) (Figure).

• Among candidates with HCC, the rapid increase in the proportion of NASH continued during the most recent 
study years: 20% (2018) to 28% (2020) to 31% (2022),. The average magnitude of increase in the proportion 
of NASH in candidates with HCC in 2018-2022 was +2.8 percentage points per year (p<0.0001).

ZM Younossi et al
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DETECTION OF CHOLANGIOCARCINOMA WITH PROTEASE ACTIVITY 
PROBES

Background: Unfortunately, MRCP findings are nonspecific for CCA in 
the setting of biliary fibrosis and screening may not confer a survival 
benefit. We have previously developed a new class of diagnostic tools 
that detect dysregulated protease activity in the tumor 
microenvironment. In this work, we sought to leverage one such tool, 
activatable zymography probes (AZPs), which enable visualization of 
tumor-associated protease dysregulation ex vivo and in vivo. Because 
proteases have been shown to be dysregulated in CCA, we set out to 
develop a protease activity-based diagnostic for PSC-associated CCA.

Kirckpatrick J  et al



DETECTION OF CHOLANGIOCARCINOMA WITH PROTEASE ACTIVITY 
PROBES
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• Conclusion: AZPs detect and localize dysregulated protease activity ex 
vivo and in vivo in mouse models of CCA, without false positives from 
benign biliary fibrosis. Protease-activated diagnostics like AZPs, when 
used in conjunction with existing screening tools, may enable earlier 
and more accurate detection of CCA in PSC.

Kirckpatrick J  et al
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A NOVEL 5-POINT SCORING SYSTEM FOR THE 
DIFFERENTIATION OF HCC FROM INTRAHEPATIC CCA IN LR-M 
PATIENTS

• Background:

• Despite recent developments, it is still very difficult to differentiate 
hepatocellular carcinoma (HCC) from intrahepatic 
cholangiocarcinoma (iCCA). 

• Here, we used the surface analysis interferometric and fluorescence 
imaging methodology for small extracellular vesicles (small EVs) 
analysis in liver cancer category (LI-RADS) M (LR-M) patients. We 
evaluated their clinical performance and proposed a 5-point system 
using serological markers to distinguish HCC from iCCA.

Korneck M et al



A NOVEL 5-POINT SCORING SYSTEM FOR THE DIFFERENTIATION OF 
HCC FROM INTRAHEPATIC CCA IN LR-M PATIENTS

• Results:

• 1) Whole sera particle concentrations isolated from iCCA and HCC differ 
significantly (p=0.0364) with a mean particle concentration/mL ± SD of 
1.8x1015 ± 1.4x1015in iCCA and 8.2x1014 ± 5.3x1014 in HCC (AUROC 0.74, 
sensitivity and specificity 75% and 58.3%, respectively.

• 2) Individual small EV subpopulations were significantly elevated in iCCA
(CD9+C133/2+: p=0.0315, AUROC 0.74 and CD81+CD133/2+: p=0.0244, 
AUROC 0.826). 

• 3) Thrombocytes, ALP and CRP were elevated in iCCA compared to HCC. 
(p=0.0238 and AUROC 0.76; p=0.0023 and AUROC 0.85; p=0.0092 and 
AUROC 0.88, respectively).

Korneck M et al



A NOVEL 5-POINT SCORING SYSTEM FOR THE DIFFERENTIATION OF 
HCC FROM INTRAHEPATIC CCA IN LR-M PATIENTS

• On an individual basis, each biomarker such as particles, small EVs, 
thrombocytes, ALP, and CRP did not achieve sensitivity or specificity 
greater than 80%. However, when each biomarker was converted into a 
binary categorical variable and a final score was calculated by assigning a 
point for each factor to the biomarkers cut-off value below it, samples 
could be scored from 0 to 5. Samples with a score of 3 to 5 were 
categorized as HCC and 0 to 2 points as iCCA, resulting in a diagnostic 
performance with a sensitivity of 100% and a specificity of 83.3%.

• Conclusion:

• Our findings suppose that combining small EVs with serological biomarkers 
could improve the diagnostic performance of liquid biopsy markers in a 
clinical context.

Korneck M et al






