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Predicting outcome in non-malignant liver disease

De Franchis et al, J Hepatol 2022



Challenges for biomarkers predicting outcome 

• Context of use 

 patients with cirrhosis

• Cause: often multiple

 non cause-specific

• Make decisions 

 reliable cut-off values

• Validation in prospective studies

• Assess progression / regression
Karlsen, et al., Lancet 2022



Prognostic non invasive tests (NITs) for non-

malignant liver disease 

 Currently available non-invasive tests:

 Blood-based tests

 Novel tests to predict outcome



Predictive 

in pts with 

cirrhosis

Non 

cause-

specific

Reliable 

cut-off 

values

Validation in 

prospective 

studies

Progression / 

Regression

APRI     

FIB-4     

NFS score     

Fibrotest ®     

ELF ™     

FibroMeter®     

Hepascore     

Prognostic blood-based tests in compensated cirrhosis

Younossi et al., Gastroenterology 2021; EASL CPG on NITs 2021



Prognostic non invasive tests (NITs) for non-

malignant liver disease 

 Currently available non-invasive tests:

 Blood-based tests

 Liver stiffness measurement (Fibroscan)

 Novel tests to predict outcome



Liver stiffness measurement: rule of 5

Risk of decompensation / death

Assume cACLD / cirrhosis

De Franchis et al, J Hepatol 2022; Pons et al., Am J Gastro 2021



Ripoll et al., Gastroenterology 2007

213 patients with compensated cirrhosis without varices

HVPG <10 mm Hg : 

 10% decompensation

at 4 years

HVPG ≥ 10 mm Hg 

(n=134)

HVPG < 10 mm Hg 

(n=79)

“Clinically significant portal hypertension” 

HVPG, hepatic venous pressure gradient

Follow-up (months)
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HVPG (mm Hg)

Liver stiffness to estimate HVPG
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Vizzuti et al., Hepatology. 2007



Liver

Stiffness

≥25 kPa<15 kPa

Plq ≤ 110 

G/L

Non cardioselective -blockers

Carvedilol > propranolol

No 

-blockers

20-25kPa15-20kPa

Plq ≤ 150 

G/L

Alcohol, HBV, HCV, 

non-obese NASH

De Franchis et al., J Hepatol 2022

Liver stiffness based management of cirrhosis



Prognostic non invasive tests (NITs) for non-

malignant liver disease 

 Currently available non-invasive tests

 Blood-based tests

 Liver stiffness measurement: Fibroscan®

 Liver stiffness measurement: 2-D or point SWE

 Novel tests to predict outcome



2-D shear wave elastography: estimates HVPG

Elkrief et al, Radiology 2015; Elkrief et al., APT 2018; Berzigotti, J Hepatol 2017

ShearWave elastography



Trebicka, et al., Gut 2022

2-D shear wave elastography: predicts outcome

MELD < 10 MELD ≥ 10

SWE < 20 kPa

SWE < 20 kPa

SWE ≥ 20 kPaSWE ≥ 20 kPa

1946 patients with cirrhosis (1490 compensated)
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2-D shear wave elastography: predicts outcome

Trebicka, et al, Gut 2022

1946 patients

with valid SWE

SWE < 20 kPa

and MELD < 10

SWE  20 kPa

or MELD  10

SWE  20 kPa

and MELD  10

2 yr mortality

1%

2 yr mortality

39%

2 yr mortality

12%



“LSM (irrespective of the technique used for its 

measurement) holds prognostic information in cACLD, 

both at index investigation and during follow-up (A.1)”

De Franchis et al., J Hepatol 2022

Liver stiffness measurement: 

whatever the technique



Prognostic non invasive tests (NITs) for non-

malignant liver disease 

 Currently available non-invasive tests

 Blood-based tests

 Liver stiffness measurement: Fibroscan®

 Liver stiffness measurement: 2-D or point SWE

 Novel tests to predict outcome



 CT-scan: liver surface nodularity score & shunts

 Multiparametric magnetic resonance imaging

 Extracellular vesicles

 Biomarkers of extracellular matrix formation 

 Microbiome

 Genetic prediction models

Novel tests to predict outcome



Liver surface nodularity (LSN) on routine CT: 

estimates HVPG

Sartoris et al, Radiology 2018; Souhami A, et al, JHEP Rep. 2020
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Liver surface nodularity score



Liver surface nodularity (LSN) on routine CT: 

predicts decompensation and survival

Smith AD et al. Radiology 2017

326 patients with compensated cirrhosis
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p=0.004

P<0.001

LSN < 3 

LSN  3 
LSN  3 & MELD  10  

LSN < 3 & MELD < 10  
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P< 0.001

Simón-Talero M, et al. Gastroenterology. 2018
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Portosystemic shunts predict HE
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Simón-Talero M, et al. Gastroenterology. 2018
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Duration of follow-up (month)

MELD 6-9 MELD 10-13 MELD ≥ 14

No shunt

Shunts

P=0.019

Portosystemic shunts predict survival

No shunt

Shunts

No shunt

Shunts



 CT-scan: liver surface nodularity & shunts

 Multiparametric magnetic resonance imaging

 Extracellular vesicles

 Biomarkers of extracellular matrix formation 

 Microbiome

 Genetic prediction models

Novel tests to predict outcome



Multiparametric magnetic resonance imaging

Palaniyappan et al., J Hepatol 2016

• Perfusion of the liver & spleen

• Blood flow (portal, splanchnic and collateral)

• Longitudinal relaxation time (T1) 



Multiparametric magnetic resonance imaging

HVPG (mm Hg)

Palaniyappan et al., J Hepatol 2016



 CT-scan: liver surface nodularity & shunts

 Multiparametric magnetic resonance imaging

 Extracellular vesicles

 Biomarkers of extracellular matrix formation 

 Microbiome

 Genetic prediction models

Novel tests to predict outcome



Signatures including EV subpopulations could be useful biomarkers

Thietart & Rautou, J Hepatol 2020

Extracellular vesicles (EV) as biomarkers in liver diseases



Hepatocyte EVs predict decompensation of 

cirrhosis

N=81 patients with compensated cirhosis (CIRRAL cohort)

Elkrief et al., ILC 2022; Payancé, et al. Hepatology 2018



 CT-scan: liver surface nodularity & shunts

 Multiparametric magnetic resonance imaging

 Extracellular vesicles

 Biomarkers of extracellular matrix remodelling 

 Microbiome

 Genetic prediction models

Novel tests to predict outcome



Biomarkers of extracellular matrix formation

Kerbert, et al. JHEP Reports 2021
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Pro-C6 < 26 ng/mL

Pro-C6  26 ng/mL



 CT-scan: liver surface nodularity & shunts

 Multiparametric magnetic resonance imaging

 Extracellular vesicles

 Biomarkers of extracellular matrix remodelling

 Microbiome

 Genetic prediction models

Novel tests to predict outcome



Gyu Oh et al., Cell Metab 2020

Microbiome

(N = 27) 

(N = 54)



Gyu Oh et al., Cell Metab 2020

Gut microbiome signature

Validated in separated regions; and F4 vs. F1-3

19 discriminatory specie



 CT-scan: liver surface nodularity & shunts

 Multiparametric magnetic resonance imaging

 Extracellular vesicles

 Biomarkers of extracellular matrix formation 

 Microbiome

 Genetic prediction models

Novel tests to predict outcome



Genetic prediction models

Emdin et al., Gastroenterology 2021

 generate a polygenic score (5 known + 7 new) 

Test: cirrhosis (n=4829), controls (n= 72,705), ALT level (n=362,539)

Replication: cirrhosis (n= 3554), controls (n=343,826)

Multitrait GWAS



Polygenic score for the risk of cirrhosis

Emdin et al., Gastroenterology 2021

OR 2.26

OR 2.5

OR 1.3



Interest of polygenic score for the risk of cirrhosis 

Emdin et al., Gastroenterology 2021



Click to add titleTake home messages
 Liver stiffness measurement:

 predicts liver related complications 

 bases therapeutic choices

 Refinements are needed

 Synergy with MELD

 Interest of reflecting other processes

 Bottle neck: validation in prospective cohorts
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