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Thrombo-inflammation veineuse :

Importance du phenotype cellulaire
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Unprovoked venous thromboembolism

(VTE)

PE

DVTIncidence rate: 1 to 2 / 1000-

person years

Venous thromboembolism – Major public health issue

In hospital cost: 240 Millions 

Euros/y in France

Recurrence rate: 5% to 40% at 5 years

Post-thrombotic and post-PE syndrome



Thrombosis and inflammation

Marion Pilard, Estelle Ollivier, et al. Frontiers in CV April 2022.



Endothelial phenotype in VTE

Control Reduction of vein flow Control Reduction of vein flow

Welsh JD et al. J Clin Invest 2019; 129(12):5489–5500. 

Thromboinflammation Endothelial dysfunction



Endothelial response to inflammation

Marion Pilard, Estelle Ollivier, et al. Frontiers in CV April 2022.
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Anyanwu et al. Arterioscler Thromb Vasc Biol. 2019 Apr;39(4):e118-e129.

Yadav et al. J Clin Invest. 2019 129(7):2872-2877.

Extracellular ATP in VTE



Potere et al. JACC Basic Transl Sci. 2023 Jun 7;8(9):1245–1261.

Extracellular ATP signaling
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Ollivier et al. Unpublished data.

Role of extracellular ATP and P2X7R in VTE



Ollivier et al. Unpublished data.

Role of extracellular ATP and P2X7R in VTE
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Ollivier et al. Unpublished data.

Role of extracellular ATP and P2X7R in VTE
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Ollivier et al. Unpublished data.

Role of extracellular ATP and P2X7R in VTE



Ollivier et al. Unpublished data.

TNFR⍺

P2X7R

NFκB

p38

Efflux K+

ICAM-1

ICAM-1

Oligomerisation

Pro-IL1β IL1β

TNF⍺

ATP

NLPR3
Pro-IL1β

THBD

Pilard et al. Unpublished data.Potere et al. JACC Basic Transl Sci. 2023 Jun 7;8(9):1245–1261.

Endothelial contribution to VTE resolution
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Importance of endothelial phenotype in VTE resolution

Vehicle Tubastatin A
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Pilard et al. Unpublished data.

Importance of endothelial phenotype in VTE resolution
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Importance of endothelial phenotype in VTE resolution
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Venous thromboembolism – Monocytes

Continuum of leukocyte activities in thrombus formation and resolution
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Thrombus formation
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Laurance et al. Arterioscler Thromb Vasc Biol. 2017;37(7):1315-1322.

Contribution of monocytes to thrombus formation



Shahneh et al. Arterioscler Thromb Vasc Biol. 2022;42:145–155.
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Kral-Pointneret al. Arterioscler Thromb Vasc Biol. 2024; 44(4):954-968.

Contribution of monocytes to thrombus formation and resolution



Contribution of neutrophils to thrombus resolution

Pekayvaz al. Immunity 58, 1343–1358, May 13, 2025.

Pro-resolving 
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Contribution of neutrophils to thrombus resolution

Nur77

Ly6Clo

monocyte



Acute

VTE

Chronic

Recurrent 

VTE
Post-thrombotic syndrome

Post-PE syndrome 

(residual vascular obstruction, dyspnea, CTEPH..)

Vasquez and Kahn Circulation. 2010;121:e217–e219.

Cate et al. Blood. 2021;137:2681–2693.

Dynamic of venous thromboembolism 



Venous thromboembolism recurrence

PADIS-PE clinical study – Pr Francis Couturaud

Initial treatment: 

6 months of VKA

Study period :

18 months of 
warfarin or 

placebo

Follow-up :
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Couturaud et al. JAMA 2015 2015 Jul 7;314(1):31-40.



Marc Danguy des Déserts J Thromb Thrombolysis 2025.

Venous thromboembolism recurrence



Inflammation and thrombosis : conclusion

Cranial

Caudal

Cranial

Caudal

Thrombus

Resolution

HDAC6 inhibition

Inflammation
Endothelial

Phenotype

Thrombus

Formation

⍺-P-selectin

⍺-CCR2/CCL2 TGFβ signaling

P2X7 antagonism

Thrombus formation
Thrombus resolution

T
H

R
O

M
B

U
S

 B
U

R
D

E
N

TIME

Reduced

formation

Faster

resolution

Monocyte modulation

Post-thrombotic and post-PE syndrome

Monocyte modulation



Lab members

• Pr Francis Couturaud

• Jamal Elhasnaoui, PhD, postdoctoral 
fellow

• Marion Pilard, PhD

• Marc Danguy des Déserts, PhD

• Estelle Ollivier, PhD

• Jennifer Le Mac, PhD student

• Bachir Ly, PhD student

• Danaé Picaud, M2

• Thibaut Riou, M2

• Lénaïck Gourhant, IGE

• Virginie Gourdou-Latyszenok, IGE

• Léna Bicrel, ASI


	Diapositive 1
	Diapositive 2
	Diapositive 3
	Diapositive 4
	Diapositive 5
	Diapositive 6
	Diapositive 7
	Diapositive 8
	Diapositive 9
	Diapositive 10
	Diapositive 11
	Diapositive 12
	Diapositive 13
	Diapositive 14
	Diapositive 15
	Diapositive 16
	Diapositive 17
	Diapositive 18
	Diapositive 19
	Diapositive 20
	Diapositive 21
	Diapositive 22
	Diapositive 23
	Diapositive 24
	Diapositive 25
	Diapositive 26

