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Extracellular vesicles in cirrhosis
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EVs in cirrhosis

ÅBiomarkers

ÅVectors of information
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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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Method Advantages Disadvantages

Filtration/ELISA

Reproducible

High-throughput

Absolute number and 

standard units

Use of transmembrane or membrane-

anchored proteins

Filter saturation

High sensitivity 

flow cytometry

Size 

Cellular origin

Efforts in standardization

Interlaboratory variability

Dedicated cytometers

Labor intensive, Expensive

False negatives / False positives:

qRT-PCR

Robust and sensitive

Detects intact and 

fragmented RNA

Low cost

Time consuming

No endogenous controls

Average RNA copy number from total 

extracellular vesicles

Detection methods



EVs as biomarkers in liver diseases

Å Rational

Å Hypothesis driven approach

Å Agnostic approach



0

100

200

300

400

IU
/L

**

Soluble cytokeratin-18 

C
ir
c
u

la
ti
n

g
 M

V
s
 /

µ
L

CD11a+ MPs

**

CD31+/41- MPs

**

200

150

100

50

0

CD4+ MPs

*

CD235a+ MPs

*

Leuko-
endothelial

Leukocyte

Lymphocyte

Erythrocyte

Hepatocyte MVs 

Rautou et al., J Hepatol 2013

Rautou et al., Gastroenterology 2012

¬levels of subpopulations of EVs in cirrhosis

Patients with cirrhosis (n=91)

Controls (n=30)
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¬levels of subpopulations of EVs in cirrhosis



Increased levels of hepatocyte MVs in cirrhosis
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Hepatocyte MVs predict patientsô survival
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Hepatocyte MVs predict decompensation of 

cirrhosis

N=81 patients with

compensated cirhosis

(CIRRAL cohort)



EVs as biomarkers in liver diseases

Å Rational

Å Hypothesis driven approach

Å Agnostic approach



Proteomics analysis of EVs

Platelet poor 

plasma (2 mL)

Size exclusion 

chromatography

Fractions 5-

11 collected
Centrifugation

20 500g 2h
Lysis in triton

Mass stectometry
Protéines solubles

VEs

Pores



Chronic liver diseases: a pubic health issue



EVs proteins in NAFLD

Povero et al, Hepatol Comm 2020



Healthycontrolsn=9

Diabeticn= 23

algorithme = LFQ
90% of missingvalues used

EVs proteins in NAFLD

Unpublished data



EVs proteins in NAFLD
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Chronic liver diseases: a pubic health issue



EVs proteins in cirrhosis

Child A

Child C deceased

Child C alive

Unpublished



Proteomics on plasma EV from stable patients
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Chronic liver diseases: a pubic health issue

https://decision-for-liver.eu/
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EVs in patients with acute decompensation of cirrhosis



EVs in patients with acute decompensation of cirrhosis

Shantha Valainathan & Marion Tanguy
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EVs in patients with acute decompensation of cirrhosis

Filtration-ELISA



Shantha Valainathan & Marion Tanguy
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EVs: vectors of information in cirrhosis



Conclusion
ÅCirculating levels of several subpopulations of MVs are 

increased in patients with  cirrhosis

ÅMVs might reflect ongoing liver injury and thereby predict 

patientsô outcome

ÅPreanalytics is key and new detection techniques available

ÅA microvesicle signature might be a valuable tool in cirrhosis

ÅMVs contribute to vascular hyporeactivity and coagulation 

activation
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