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Trauma-induced endotheliopathy



Cardenas et al, J Trauma 2023
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Effect of blood products on glycocalyx



Tight junctions



Fibrinogen replacement

Barry et al. (2021) J Trauma Acute 
Care Surg Volume 90(6):1022-31
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28.6% vs. 32.6%
1.17 (0.82 – 1.68)

24.5% vs. 7.3%
0.30 (0.14 – 0.63)



Adapted from: Douin et al, Anaesthesiology, 2022
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Haemostatic surface



Endothelial thrombomodulin in health and trauma

Patients with this truncating 
TM variant bleed abnormally 

Dr. J. Abu-Hanna



Endothelial thrombomodulin in health and trauma

Patients with this TM variant 
bleed abnormally 

Dr. J. Abu-Hanna



Endothelial thrombomodulin

Dr. J. Abu-Hanna

Clotting

Clot 
breakdown



TM variant releases TM and has low surface levels



Simulating trauma conditions in vitro induces surface 
TM shedding in WT-TM ECFCs

Hypothesis: Simulating trauma conditions heightens shedding of surface TM in WT-TM ECFCs

In vitro 
“traumatisation”



Simulating trauma conditions in vitro induces surface 
TM shedding in WT-TM ECFCs

Supernatant Endothelial cell 
surface



In vitro traumatisation alters haemostatic potential 
of WT-ECFC surface and its supernatant



In vitro traumatisation alters haemostatic potential 
of WT-ECFC surface and its supernatant

Traumatisation:
• Increases TM shedding
• Low surface TM:

• Greater fibrinolysis
• Greater clot formation

• Higher soluble TM:
• Slower clot lysis



Trauma endothelial model under flow
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Endothelial coagulation interface



Conclusions

• Endothelial-coagulation 
interface should be viewed 
as a continuum
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