
Pierre-Emmanuel RAUTOU
Inserm U1149, Centre de recherche sur lôinflammation, Paris

Service dôh®patologie, H¹pital Beaujon, Clichy, France
pierre-emmanuel.rautou@inserm.fr 

Extracellular vesicles in cirrhosis
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ÅVectors of information
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Que sont les vésicules extracellulaires?
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Extracellular vesicles are

emitted by all cells

Cell 

stress

Extracellular vesicles carry 

biological material from their 

cell of origin
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For the patient:

a simple blood draw

We leverage

extracellular vesicles

VEs : biomarqueurs dans les maladies du foie
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Individus sains

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

¬des VE hépatocytaires plasmatiques dans la cirrhose
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Clearance Production
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Lemoinne S et al. Nat Rev Gastroenterol Hepato 2014; Kang J Extracell Vesicles. 2021

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



Facteurs influençant les taux de VEs hépatocytaires
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Analyse protéomique de VE plasmatiques

Plasma pauvre

en plaquettes

Chromatographie par 

exclusion de taille
Fractions 5-

11 collectées

Centrifugation

20 500g 2h

Lyse en

triton

Spectométriede 
masse

Protéines solubles

VEs

Pores
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A new test to detect MASH based on EVs

Elkrief, Tanguy et al. In preparation

21

PPV, NPV = Positive, negative predictive value

RESOLVE score encompasses: EVs carrying marker X, sex, and two others biomarkers routinely used in clinical practice

Same in validation cohort



1ère application : dépister les patients à risque de progression pour 
inclure dans les essais cliniques

Patients avec facteurs de 
risque

Inclusion dans essais 
cliniques MASH

« Screen failures » :

50-80 %

Patients avec facteurs de 
risque

tŀǎ ŘΩƛƴŎƭǳǎƛƻƴBiopsie pour inclusion

bƻǘǊŜ ǎƻƭǳǘƛƻƴ Υ ƭΩŜƴǊƛŎƘƛǎǎŜƳŜƴǘ

ActiMASH



2ème application : dépister les patients à risque de progression pour 
orienter chez le spécialiste

23

Patients avec facteurs de 
risque

Répéter sous 3 ans 
(généraliste)

Adresser au spécialiste

ActiMASH



Deuxième application : ǎǳƛǾǊŜ ƭΩŜŦŦƛŎŀŎƛǘŞ ŘŜǎ ǘǊŀƛǘŜƳŜƴǘǎ
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Pas de changement
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Notre solution : le suivi thérapeutique

ActiMASH
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VEs : biomarqueurs dans les maladies du foie

Stress 

cellulaire 

Foie Sang

Autres 

organes

Des signatures comprenant des sous-populations de VE pourraient 

être des biomarqueurs utiles
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Les VE améliorent la prediction de la mortalité
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N=81 patients avec cirhose

compensée (cohorte CIRRAL) 

Similaire avec VE et MELD

Elkrief et al; J Hepatol 2023

Les VEs hépatocytaires prédisent la decompensation
In

c
id

e
n
c
e
 c

u
m

u
lé

e
 d

e
 d

é
c
o
m

p
e
n
s
a
ti
o
n

VE hépatocytaires et 

Fibrotest élevés

Autres



RHU LIVER-TRACK : vers un nouveau 

management guidé par les VEs
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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



2012
Rautouet al., 

Gastroenterology

2018
Payancéet al., 

Hepatology

2023
Elkrief, J 

Hepatol2023

Objective 
2029

V/ƻƴŎŜƴǘǊŀǘƛƻƴ ҧ
VDeleteriouseffect

VHepatocyteEVs 
predictdeath

VEV proteomics
and validation

91 patients with
cirrhosis

250 patients with
cirrhosis

2900 patients 
variousstages

Identified EV signatures

CƛǊǎǘ ǇŀǘƛŜƴǘǎΩ 
applications

Results

VFlow cytometry VFiltration/ELISA
Technological
breakthroughs

VProteomics

XPoorlyreproducible
X Lowthroughput
X Time-consumingand 
expensive

ṉReproducible
ṉHigh throughput
X  Time-consumingand 
expensive

VNew technologies

ṉIdentification of new 
candidate biomarkers

ṉReproducible
ṉHigh throughput
ṉFastand cheap

Lopez Loreta 
award

Extracellular vesicles as biomarkers



Non-alcoholic fatty 
liver disease

Alcoholic liver disease

Hepatitis B

Hepatitis C

Cirrhosis

Hepatocellular 
carcinoma

Primary sclerosing 
cholangitis

Acute liver failure

Biomarker 
discovery

High-throughput 
assay development

Analytical 
validation

Prospective 
validation

Impact on 
disease control

Regulatory approval + 
commercialization

Retrospective 
study 

Prospective
study

Randomized 
trial

Fundamental research
Low throughput EV 
detection methods 

Fundamental research
High throughput EV 
detection methods 

Study Design

ASSAY 
IMPLEMENTATIONPhases of 

biomarker 
development

Development phase

PRECLINICAL 
PHASE

ASSAY DEVELOPMENT CLINICAL DEVELOPMENT

lEV as biomarkers in liver diseases

Thietart & Rautou, J Hepatol 2020



EVs in cirrhosis

ÅBiomarkers

ÅVectors of information

Thietart & Rautou, J Hepatol 2020

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

ÅTumor

ÅBacteria

ÅAdipose tissue



Gut bacteria EVs in obesity

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

Bacteria EVs 

Tissue inflammation

Insulin resistance



EVs: vectors of information between organs

ÅTumor

ÅBacteria

ÅAdipose tissue



Adipose tissue EVs favor NASH

VP, et al. Journal Cellular Physiology 2023

IL6, MCP1

¬Liver inflammation

¬Insulin resistance

®MMP1



Conclusion
ÅCirculating levels of several subpopulations of EVs are 

increased in patients with  cirrhosis

ÅEVs might reflect ongoing liver injury and thereby predict 

patientsô outcome

ÅPreanalytics is key and new detection techniques available

ÅAn EV signature might be a valuable tool in cirrhosis

ÅEVs contribute to vascular hyporeactivity and coagulation 

activation
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