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What are extracellular vesicles?

4
4

Extracellular vesicles are

emitted by all cells

Cell 

stress

Extracellular vesicles carry 

biological material from their 

cell of origin
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Our solution

For the patient:

a simple blood draw

We leverage

extracellular vesicles
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Individus sains

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

¬des VE hépatocytaires plasmatiques dans la cirrhose

0,2 mm

Patient avec cirrhose

0,2 mm



Facteurs influençant les taux de VEs hépatocytaires
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Payancé et al, Hepatology 2018Collaboration: G Silva-Junior & JC Garcia-Pagan 
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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
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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



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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Les VE améliorent la prediction de la mortalité
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RHU LIVER-TRACK : vers un nouveau 

management guidé par les VEs

мл aϵ

4682 patients
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2024-29

9 institutions
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A new test to detect MASH based on EVs

Elkrief, Tanguy et al. In preparation

22

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
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Absence of cirrhosis 

Liver biopsy with
histological changes

Portal 
hypertension

UNKNOWN
Evolution 

De Gottardiet al., Lancet GastroenterolHepatol, 2019; MagazM*, Giudicelli-LettH*, et al. revised

DIAGNOSIS: Median age: 45 years-old

Porto-sinusoidal vascular disease (PSVD): a rare liver condition 

1

(esophagealvarices rupture / 
ascites) 

Portal veinthrombosis



Porto-sinusoidal vascular disease (PSVD): a rare liver condition 

Genetic 

Immune 
disorders

Hematological
diseases

HIV 
infection

Drug 
exposure

De Gottardiet al., Lancet GastroenterolHepatol, 2019

UNKNOWN 
Physiopathology

ASSOCIATED DISEASES

2



Genetic forms of PSVD

Ciriaci N*, Bertin L*, Rautou Hepatology, 2024 

26/31 genes 

Highest expression in blood 

and immune cells

Adams Oliver

Telomeropathy

Cystic fibrosis

Cystinosis

Williams Beuren

Isolated mutations

Immune deficiencies

Č PSVD: a immune 

related disease?



Blood MAIT cells
Ą enhancedactivation and exhaustion

Liverfibrotic septa MAIT cells 
Ą accumulation of fibrogeniccells 
Ą pro-inflammatory effects(IL17 pathway)

Hedge et al, Nat Commun, 2018 

Mabire et al, Nat Commun, 2023

ҩ

ҩ

MAIT Cells

27



PSVD patients have lower blood MAIT cells

28

Median= 0.55

Median= 3.4

aŜŘƛŀƴҐ лΦу



DǊ.Υ ŎȅǘƻǘƻȄƛŎŀŎǘƛǾƛǘȅCD56: immunostimulatory / cytotoxicactivity

Median= 46

Median= 36.2

Median= 34.6

Blood MAIT cells phenotype in PSVD



IL10: anti-inflammatory cytokine

aŜŘƛŀƴҐ рΦуaŜŘƛŀƴҐ мΦнр

Median= 0.76

PD1 : Exhaustion

Median= 4.2

Median= 0.62

Median= 2.7

Blood MAIT cells phenotype in PSVD



t{±5 ǾǎΦ
ƘŜŀƭǘƘȅŎƻƴǘǊƻƭ

PSVD vs
MASH

CCR6+ MAIT cells Ҩ NS

CD25+/ CD69+ MAIT cells ҧ/ҧ Ҩ/ NS

CD127+ MAIT cells Ҩ NS

Ki67+/ Bcl2+ MAITcells NS Ҩ / NS

IFN- +ɹ / TNF- +h  MAIT cells NS Ҩ / Ҩ

GzB+ MAIT cells ҧ ҧ

CD56+ MAITcells ҧ ҧ

IL17+ MAIT cells NS NS

IL10+ MAIT cells ҧ ҧ

PD-1+ MAIT cells ҧ ҧ

Tissue recruitmentcapability

Activation

Proliferationand survival

Th17 response

Th1 response

Anti-inflammatory response

Cytotoxicity(Th1)

9ȄƘŀǳǎǘƛƻƴ

Blood MAIT cells phenotype in PSVD



32

PD1 IL-10

LiverMAIT cellsactivity

IL10: anti-inflammatory cytokinePD1 : Exhaustion



ĄƛΦǾƛƴƧŜŎǘƛƻƴǎ ƛƴ ǘŀƛƭǎƻŦ Υ 

FOLFOX : 
Åoxaliplatin 1,5mg/kg 
Å30 min later by 5-FU 12,5mg/kg + 

folinic acid20mg/kg
+ Seleniumenricheddiet

Nacl0.9% : controls

10 weeks

Week 14Week 10 Week 11 Week 12 ²ŜŜƪ мо Week 15
Week 16

10 females
10 males 

Sacrifice 

Camprecios et al, JHEP Reports, 2023 

A mouse model of PSVD



FOLFOXControl
34

A mouse model of PSVD



MR1-/-: MAIT cell-deficient

CAST: 10-x increased MAIT

MAIT cellsmight contribute to PSVD development



MR1-/-: MAIT cell-deficient

CAST: 10-x increased MAIT

MAIT cellsmight contribute to PSVD development



Stratification :
< 5% eventsat 2 years

Č do not include

Predicting PSVD outcome: key to trials

EURO-VALDI-NET, 2024-2029
Coordinateur

RiTa, 2024-2027
WP leader

400 patients 
with MVPS

Surrogatemarkers: 
> 50% eventsat 2 years
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Portal hypertension

Post-procedure

Haemostasis related

Bleeding in patients with cirrhosis

Northup, Hepatology, 2021



Coagulation in cirrhosis

Coagulation: 

fibrin formation

Fibrinolysis: 

fibrin lysis

Primary hemostasis: 
platelet aggregation



von Willebrand F.

Favors bleeding Favors thrombosis

Thrombocytopenia
¬von Willebrand F. 

¬Multimer size

Primary hemostasis: 
platelet aggregation

Coagulation in cirrhosis



Thrombocytopenia and cirrhosis

Thrombocytopenia

Hypersplenism



Thrombocytopenia

Hypersplenism

®thrombopoietin

- Coagulation activation

- Anti platelet Ab

Alcohol and HCV toxicity

Thrombocytopenia and cirrhosis



Tissue Fact.

Thrombin

Fibrinogen

Fibrin

®fact II, V, VII, IX, 

X and Fg

®AT, prot C, S, 

®¬factor VIII 

Coagulation: 

fibrin formation

Primary hemostasis: 
platelet aggregation

Favors bleeding Favors thrombosis

Coagulation in cirrhosis



Tissue Fact.

D-dimers

Plasmin
FibrinCoagulation: 

fibrin formation

Fibrinolysis: 

fibrin lysis

Primary hemostasis: 
platelet aggregation

Favors bleeding Favors thrombosis

¬tPA
®plasminogen, Ŭ2 

antiplasmin, ¬PAI-1 

Coagulation in cirrhosis



Introduction Role of PN1 in cirrhosis?

Anticoagulant Antifibrinolytic



Plasma PN-1 is increased in cirrhosis

Riescher-Tuczkiewicz, et al. JHEP Reports. 2025



Irrelevant IgG

Anti-PN-1

Cirrhosis

Anti-PN-1

Irrelevant IgG

Healthy

Targetsof PN-1 in fibrinolysis

Riescher-Tuczkiewicz, et al. JHEP Reports. 2025

Accelerated clot lysis

Platelet PN-1 keeps fibrinolysis under control in cirrhosis



Tissue Fact.

D-dimers

Plasmin
FibrinCoagulation: 

fibrin formation

Fibrinolysis: 

fibrin lysis

Primary hemostasis: 
platelet aggregation

Favorsbleeding Favors thrombosis

¬tPA
®plasminogen, Ŭ2 

antiplasmin, ¬PAI-1, PN-1 

Coagulation in cirrhosis



Bleeding in hospitalized patients with cirrhosis: 

a poorer survival

Intagliata, et al. Gastroenterology 2023



Prediction: the procedure

Guidelines Percutaneous

liver biopsy

Transjugular

liver biopsy

EASL 2022 Low Low

ISTH  2021 High Low

AASLD 2021 High High

Based on same definition: threshold > 1.5%



Consensus for 52 procedures

35 at low risk of 

bleeding

17 at high risk of 

bleeding

80 invasive procedures

52 experts

High risk:

Vinterventional endoscopy

Vpercutaneous biopsies 

Vcentral nervous system

Low risk: 

Vdiagnostic procedures

Riescheret al., JHEP Rep 2023; summarizedin Riescher& Rautou CMH 2025



Consensus for 52 procedures

35 at low risk of 

bleeding

17 at high risk of 

bleeding

80 invasive procedures

52 experts

Riescher et al., JHEP Rep 2023; summarized in Riescher & Rautou CMH 2025

Suggestedthresholds

Low-risk

procedure

High-risk

procedure or 

surgery

Platelet

count
> 30x109/L > 50x109/L

INR
Do not 

measure
< 2 *

aPTT Do not measure



Non bleeders (n=191)

Bleeders (n=21)

A comprehensive work-up for hemostasis changes does not 

improve prediction of liver biopsy related bleeding

Bissonnette*, Riescher* et al, JTH 2022

302 patients undergoing liver biopsy

-PT, aPTT, platelet, coag factors

-PFA-100

-Thromboelastography

-Thrombin generation assays

-Plasma clot lysis time

-Clinical questionnaire

Endpoint: liver hematoma or ®Hb
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Senescence impairs LSECs immune function and compromises efficient liver immune 

response, thereby promoting infectious diseases severity



Inserm U1149 

www.rautoulab.com/

Team ñvessels in liver 

diseasesò

Hepatology unit, Beaujon Hospital

Reference center for vascular liver diseases

Get these slides there: 

http://www.rautoulab.com/


COST ACTION:
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[ŀǳǊŜ 9ƭƪǊƛŜŦόDǊŀƴǘ ƘƻƭŘŜǊ ǎŎƛŜƴǘƛŦƛŎ ǊŜǇǊŜǎŜƴǘŀǘƛǾŜύ
{ŀǊǿŀ5ŀǊǿƛǎƘπaǳǊŀŘ όDǊŀƴǘ !ǿŀǊŘƛƴƎ /ƻƻǊŘƛƴŀǘƻǊύ
CƛƭƛǇŜ !ƴŘǊŀŘŜ ό{ŎƛŜƴŎŜ /ƻƳƳǳƴƛŎŀǘƛƻƴ /ƻƻǊŘƛƴŀǘƻǊύ

Start Date: 30/10/2024

End Date: 29/10/2028

European vascular liver diseases network (EURO-VALDI-NET)

Apply via the COST 
website



Opened to all:
Å Dec 4 2025: 
Č overview of PSVD

Å Dec 5 2025: 
Č endpoint for clinical trials

International society 
representatives: 
nomenclature meeting on Dec 3 
2025
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Liver vessel changes in MASLD
Steatosis Endothelial dysfunction Capillarization Vascular architecture disturbance



Barbera, et al. Liver International, 2020 

Steatosis Endothelial dysfunctionCapillarization Vascular architecture disturbance
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Liver vessel changes in MASLD



Barbera, et al. Liv Int, 2020 

Steatosis Endothelial dysfunctionCapillarization Vascular architecture disturbance
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Liver vessel changes in MASLD
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Francque, et al. NEJM 2021

Rautou*, Chotkoe*, et al.; JHEP Rep 2025

38 patients considered for inclusion in the NATIVE trial

CD34 staining: surrogate for capillarization
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Morphometry Periportalscore Lobularscore

LSEC capillarisation increases with liver fibrosis in MASLD

248 patients considered for inclusion in the NATIVE trial

CD34 staining: surrogate for capillarization Rautou*, Chotkoe*, et al; JHEP Rep 2025
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Rats fed a chow diet Rats fed a MCDD for 4 weeks

Rautou*, Chotkoe*, et al; JHEP Rep, In Press

Similar data in Francque et al., Lab Invest 2012
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