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Portal vein thrombosis (PVT)

PVT is rare in the general population (global prevalence of 1%) 

but occurs in 5-35% of patients with cirrhosis, increasing with 

disease severity
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PVT contribution to disease progression is controversial.

Negative impact in the setting of liver transplantation.

TREATMENT:

• Anticoagulation

• Shows attenuated response: up to 60% fail to complete recanalization

• If recanalization occurs, re-thrombosis rate is high

Intagliata NM et al. Gastroenterology. 2019



Challenges in the study of PVT

Critical questions 
about portal 

endotelial 
dysfunction and 

thrombus biology

Lack of adequate 
animal models

Lack of in 
vitro models

Anatomical 
inaccessibility to 

human portal vein

Human evidence 
about portal 
endothelial 

biology is indirect







<15cm/s

Associative relationship rather 

than casual



Not much research has been dedicated to the 

portal vein endothelium





Histopathology of PVT

Pei-Lin Li. Journal of Pathology 1940

Driever et al. Hepatology. 2022

Normal portal vein Portal vein in cirrhosis

Portal vein from donor Portal vein from PVT
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Cirrhosis remodels portal vein wall
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Anatomic changes of portal vein during cirrhosis:

• Increase tunica intima (TI) thickness with a decrease the thickness of tunica media (TM)
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Anatomic changes of portal vein during cirrhosis:

• Increase tunica intima (TI) thickness with a decrease the thickness of tunica media (TM)

• Increase cellularity in the TI

• Acellular material

Cirrhosis remodels portal vein wall
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Collagen Mucin Fibrin Elastic fibers Muscle

Prominent mucin accumulation with 

changes in collagen, fibrin, elastin 

content in the subendothelial layer

Cirrhosis remodels portal vein wall



Vascular remodeling: the pattern of intimal hyperplasia

Adapted from Heng EE, et al. Vessel Plus. 2023

Concentric 
thickening

Eccentric 
thickening Extracellular matrix 

deposition and cell 
proliferation

Neointimal hyperplasia

Vessel wall thickening
Increased extracellular 

matrix deposition
Increase endothelial and smooth 

muscle cell proliferations

Adventitia

Media

Intima



PV showed an eccentric intimal hyperplasia

IH pattern
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PVT: more advanced stage with more pronounced anatomical changes and eccentric thickening
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Isolation of cells from 

human portal vein tissue



Human PVECs isolation  

CD144, CD31
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Isolated human PVECs display characteristic endothelial features 



RNAseq: 
PVECs are transcriptomically distinct from systemic venous ECs
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Main deregulated pathways
GSEA PVECs vs ICVECs

Enriched pathways in PVECs: biosynthesis, structural remodelling and repair, stress 

response and immunity



Positioning PVECs across vascular beds

31

Human aortic arterial endothelial cells (HAEC)

Human coronary arterial endothelial cells (HCAEC)

Human pulmonary arterial endothelial cells (HPAEC)

HUVEC

Lymphatic endothelial cells (LEC)

PVEC

ICVEC

Arterial

Venous

Lymphatic



(venous) (arterial)

Positioning PVECs across vascular beds

(lymphatic)

DEG heatmap across beds:

• Arterial ECs cluster together

• LECs and ICVECs cluster together

• PVECs cluster closest to HUVEC and as intermediate cluster

HAEC

HCAEC

HPAEC

HUVEC

LEC

PVEC

ICVEC

PVEC



Immortalization-associated shifts enriched for cell cycle/ DNA 

repair /maintenance

PVEC vs ICVEC DEG set: iPVECs mirror PVEC profile and remain distinct 

from ICVEC

iPVECs preserve EC identity and key functions
iPVECs maintain their distinctive gene expression profile

Generation of iPVECs: Novel biological tool for the study of 
splanchnic pathophysiology 

Anton A et al. JHEP Reports 2025



Are there transcriptomic differences between patients 
with and without PVT?



PVECs transcriptomic differences in PVT
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PVECs from patients with PVT present alterations in pathways and genes related with:

• ECM remodeling

• GTPase for cytoskeleton reorganization and vascular integrity

EnrichrDEGs 



PVECs undergo EndMT in PVT

GSEA PVT cv CH:

No alterations in hemostatic or coagulation factors were 

detected



GSEA PVT cv CH:

No universal definition

Transitioning state with multi-step changes

No alterations in hemostatic or coagulation factors were 

detected

PVECs undergo EndMT in PVT



CT CH PVT

GSEA PVT cv CH:

No alterations in hemostatic or coagulation factors were 

detected

PVECs undergo EndMT in PVT

EndMT-associated genes 



Anton A et al. Hepatology 2025
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Early stages of the diseases are needed to study progression and causality

Unfeasible in humans

Use of animal models?



Rodent models of portal hypertension 



Rodent portal hypertension models do not reproduce human 
PV phenotype
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• Concentric remodeling with no tunica intima thickening → remodeling dominated by muscular hypertrophy
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rat - CT rat - CH mouse - Control mouse - PPVL

• Concentric remodeling with no tunica intima thickening → remodeling dominated by muscular hypertrophy

• No EC proliferation nor mesenchymal cells in the tunica intima → no EndMT

• No mucin or ECM accumulation in intima

Rodent portal hypertension models do not reproduce human 
PV phenotype



Statins as potential disease modifiers in PVT

Primary PVECs

STATINs

No animal 
model for

PVT
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NOS3PECAM1 TIE1

CDH2 AIFM2 SNAI1

RhoA PAI1 VEGF

In PVECs in vitro, Atorvastatin and Simvastatin are able to:

• Increase EC markers

• Reduce mesenchymal markers

• Decrease the principal transcriptomic factors of EndMT

• Reduce adhesion molecules 

pathway p-val

1 Atorvastatin 0.0054

2 Isoproterenol 0.0092

3 Fenofibrate 0.0150

4 Pravastatin 0.0163

5 Triamterene 0.0184

6 Azathioprine 0.0223

7 Nevirapine 0.0230

8 5-fluorouracil 0.0259

9 Methimazole 0.0280

10 Bortezomib 0.0301

[…]

24 Simvastatin 0.0819

Drug-repurposing analysis





THANKS

Vihernandez@clinic.cat


	Slide 1: Endothelial cells in portal vein thrombosis
	Slide 2: The endothelium in cirrhotic thrombosis 
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19: Isolated human PVECs display characteristic endothelial features 
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24: Are there transcriptomic differences between patients with and without PVT?
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36: THANKS

