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Endothelial cells in metabolic dysfunction 

associated steatotic liver disease (MASLD)



• What changes occur in endothelial cells in MASLD?

• What causes those changes? 

• What are the consequences?

• MASLD and portal hypertension

Vascular lesions in MASLD pathogenesis
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Capillarization precedes MASH: CD34 staining in patients

38 patients considered for inclusion in the NATIVE trial
CD34 staining
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Capillarization precedes MASH: CD34 staining in patients
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CD34 staining

Morphometry Periportal score Lobular score

No SLD

(n=10) 

MASLD

(n=30) 

No SLD

(n=10) 

MASLD

(n=28) 

No SLD

(n=10) 

MASLD

(n=27) 



• What changes occur in endothelial cells in MASLD?

• What causes those changes? 

• What are the consequences?

• MASLD and portal hypertension

Vascular lesions in MASLD pathogenesis
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Capillarisation and steatosis: no link in patients

248 patients considered for inclusion in the NATIVE trial
CD34 staining
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Capillarisation and ballooning: no link in patients

248 patients considered for inclusion in the NATIVE trial
CD34 staining

Morphometry Periportal score Lobular score



Liver sinusoidal endothelial cell

Liver sinusoidal endothelial cells (LSECs)

Blood derived?

• Ox-LDL or fatty acids
• Inflammatory mediators
• Mechanical forces

Schild et al, Biochim Biophys Acta, 2008
Tatteya et al, Diabetes, 2011

Herrnberger et al, PloS One, 2014
Zhang et al, J Mol Endocrinol, 2014

Matsumoto et al, Free Radic Biol Med, 2018 
Furuta et al, JCI 2021

Hammoutène & Rautou, J Hepatol 2019



Liver sinusoidal endothelial cell

Liver sinusoidal endothelial cells (LSECs)

Blood derived?

• Ox-LDL or fatty acids
• Inflammatory mediators
• Mechanical forces

Schild et al, Biochim Biophys Acta, 2008
Tatteya et al, Diabetes, 2011

Herrnberger et al, PloS One, 2014
Zhang et al, J Mol Endocrinol, 2014

Matsumoto et al, Free Radic Biol Med, 2018 
Furuta et al, JCI 2021

Hammoutène & Rautou, J Hepatol 2019



Fontana, et al. Diabetes 2007

Portal blood contains elevated IL-6 concentrations 
in obese patients

N=25; by-pass surgery
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Hammoutène et al, J Hepatol 2020

Low dose TNF⍺ and IL6 induce a defect in endothelial autophagy

mTOR

↗ Fibrosis↗ Inflammation 
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• Mechanical forces



Mechanical forces: Shear stress related to decrease sinusoidal 
diameter

Mitten EK & Baffy G, J Hepatol 2022
Barber Liver International - 2020 
Guixé-Muntet S, J HEP Rep 2020
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Blood derived?

• Ox-LDL or fatty acids
• Inflammatory mediators
• Mechanical forces
• Hypoxia

Hernández-Bustabad, Am J Physiol
Gastrointest Liver Physiol. 2022



• What changes occur in endothelial cells in MASLD?

• What causes those changes? 

• What are the consequences?

• MASLD and portal hypertension

Vascular lesions in MASLD pathogenesis
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LSEC capillarization and liver inflammation in patients with MASLD

248 patients considered for inclusion in the NATIVE trial
CD34 staining

Morphometry Periportal score Lobular score
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Role of liver endothelium on liver fibrosis
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LSEC capillarisation and liver fibrosis in patients with MASLD

248 patients considered for inclusion in the NATIVE trial
CD34 staining

Morphometry Periportal score Lobular score

Rautou et al., AASLD 2021

Francque et al., NEJM 2021
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• What are the consequences?

• MASLD and portal hypertension

Vascular lesions in MASLD pathogenesis
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HVPG in 292 patients with NAFLD
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possible early

Severe portal hypertension 

only in cirrhosis



Ferrusquía-Acosta et al., J Hepatol 2021

WHVP underestimates portal pressure in MASLD

R = 0.92

40 patients with alcohol and 40 

with HCV related cirrhosis

40 patients with 

NASH cirrhosis

R = 0.61

Disagreement: 14% Disagreement: 38%



Bassegoda O*, Pol O*, et al., Clin Gastroenterol Hepatol. 2022

548 patients with NAFLD and 444 with HCV (F3-F4)

Decompensation in MASLD may occur at lower HVPG
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Paternostro*, Kwanten*, et al. EASL 2023

342 patients with MASLD related cirrhosis

20 European centers 

Median follow-up of 41.5 

HVPG predicts liver related complications in MASLD

HVPG  9 mm Hg

N=132

HVPG 10-15 mm Hg

N=139

HVPG ≥ 16 mm Hg

N=71

3.3%



Conclusion

• Sinusoid Capillarisation in MASLD: 
Occurs before MASH

Does not seem to favor steatosis nor ballooning

 Increases with inflammation and fibrosis

• Portal hypertension in MASLD: 
May occur at F1-F2 fibrosis

 Is only severe in patients with cirrhosis

May lead to decompensation at lower HVPG level
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