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Extracellular vesicles in cirrhosis



Cells

Extracellular

Vesicles

Exosome

Small EV
Apoptotic body

Virus PlateletBacteria

1-4 ɛm40-100 nm 0.1-1 ɛm

Examples of 

similar size

MVB
PS

PS

1 2

2
1

Microvesicle

Large EV



Er

Er N

S

5 µm

0.5 µm

Er

S

Lemoinne S et al. Nat Rev Gastroenterol Hepato 2014



N

5 µm

Erythrocyte

HSC

Küpffer

EC

0.5 µm

EC

HSC

Hep

Hep

Lemoinne S et al. Hepatogastro 2013 



EVs in cirrhosis

ÅBiomarkers

ÅVectors of information

Thietart & Rautou, J Hepatol 2020

Kostallari et al., Adv Rev Drug Disc 2021



EVs in cirrhosis

ÅBiomarkers

ÅVectors of information

Thietart & Rautou, J Hepatol 2020

Kostallari et al., Adv Rev Drug Disc 2021



Chronic liver diseases: a pubic health issue
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EVs as biomarkers in liver diseases

Å Rational

Å Hypothesis driven approach

Å Agnostic approach



Kostallari et al, Adv Drug Deliv Rev. 2021

Extracellular vesicles (EV) as biomarkers in liver diseases



Signatures including EV subpopulations could be useful biomarkers

Thietart & Rautou, J Hepatol 2020

Extracellular vesicles (EV) as biomarkers in liver diseases
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EV concentration: result of a (im)balance



Clearance/uptake of small EVs 

Kang J Extracell Vesicles. 2021

A systematic review

7 studies



A systematic review

3 studies

Clearance/uptake of large EVs 

Kang J Extracell Vesicles. 2021
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EV concentration in liver diseases



Factors influencing hepatocyte EV levels
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EVs as biomarkers in liver diseases

Å Rational

Å Hypothesis driven approach

Å Agnostic approach
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¬levels of subpopulations of EVs in cirrhosis

Patients with cirrhosis (n=91)

Controls (n=30)
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Hepatocyte MVs in cirrhosis

¬levels of subpopulations of EVs in cirrhosis



Patient avec cirrhose Individus sains

Elkrief et al., J Hepatol 2023MET; marquage anti-CK18

¬des VE hépatocytaires plasmatiques dans la cirrhose
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Increased levels of hepatocyte MVs in cirrhosis
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Hepatocyte MVs predict patientsô survival
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N=81 patients avec cirhose

compensée (cohorte CIRRAL) 

Similaire avec VE et MELD

Elkrief et al; J Hepatol 2023
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EVs as biomarkers in liver diseases

Å Rational
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Proteomics analysis of EVs
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EVs proteins in NAFLD

Povero et al, Hepatol Comm 2020



Healthycontrolsn=9
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algorithme = LFQ
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EVs proteins in NAFLD

Unpublished data



EVs proteins in NAFLD
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EVs proteins in cirrhosis

Child A

Child C deceased

Child C alive

Unpublished



Proteomics on plasma EV from stable patients
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This project has received funding from the European UnionôsHorizon 2020 research and innovation programme under grant agreement No 847949.

Isolation 

de VEs

Protéomique

sur VEs

Identification de 
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VEs et décompensation aiguë de cirrhose



This project has received funding from the European Unionôs Horizon 2020 research and innovation programme under grant agreement No 847949.
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This project has received funding from the European UnionôsHorizon 2020 research and innovation programme under grant agreement No 847949.
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Les VE améliorent la prediction de la mortalité
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DECISION

1200 patients with

decompensated cirrhosis

RHU QUID

450 patients with

diabetes and ¬

ALT levels

MICROPSY

240 patients with

prediction of survival
Payancé, Hepatology 2018

Booster Innovation

500 patients with

compensated cirrhosis
Elkrief, J Hepatol 2023 

PHRC PROMICE

335 patients with survival

100% inclusions reached

Extracellular vesicles as biomarkers
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EVs in cirrhosis

ÅBiomarkers

ÅVectors of information
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Kostallari et al., Adv Rev Drug Disc 2021



EVs: vectors of information between organs

ÅCirrhotic liver
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EVs: vectors of information in cirrhosis
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Plasma EVs in cirrhosis favor portal hypertension

Rautou, et al. Gastroenterology 2012



Rautou, et al. Hepatology 2014; Rautou, et al. J Hepatol 2016

Plasma EVs in cirrhosis activate coagulation
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EVs: vectors of information in cirrhosis



EVs: vectors of information between organs

ÅTumor

ÅBacteria

ÅAdipose tissue
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Tumor EVs induce liver metabolic dysfunction

Wang, et al. Nature 2023

EV 

(palmitic acid)

ÅSteatosis

ÅSide effects of chemotherapy



EVs: vectors of information between organs
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ÅAdipose tissue



Gut bacteria EVs in obesity

Xie, et al. Trends in Microbiology, 2023; Luo, et al. Gastroenterology 2021 
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Tissue inflammation

Insulin resistance


