
Armando Tripodi
Angelo Bianchi Bonomi 

Hemophilia and Thrombosis Center
IRCCS Cà Granda Maggiore Hospital Foundation 

and Humanitas University

Milano, Italy

Hemostasis Abnormalities in Covid-19
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Covid-19 Pathogenesis
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Viral response
Host inflammatory response

Hemostasis abnormalities



Covid-19 & Hemostasis

• High plasma levels of proinflammatory cytokines 
(Il-2, Il-6, Il-7, TNF-α) observed in patients 
admitted to ICU

• Promote considerable derangement of 
hemostasis and endothelial dysfunction, leading 
to fibrin deposition and vascular occlusion
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Solid line: Covid-19 patient

Broken line: Healthy subject

Typical Viscoelastic Tracings
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Mean normal



Summary
Viscoelastic parameters denote 

hypercoagulability
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Reference range
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Summary
Among hemostasis parameters only elevated 

D dimer is consistent with DIC
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Summary
Pro- and anti-coagulant parameters are 

consistent with hypercoagulability
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Summary
von Willebrand factor levels are  

consistent with dramatic endothelial 
dysfunction
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Study Characteristics 

• Aim

− To see if hemostatic abnormalities progress along 
with Covid-19 severity

• Design

− 66 hospitalized patients were divided according 
to the intensity of treatment care (low, 
intermediate, high)
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Intensity Treatment Care

• Low

− Ventilation support

• Intermediate

− Continuous positive air pressure (CPAP)

• High

− Intubation and mechanical ventilation
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Measurements

• DIC parameters 
− PT, Plts, Fibrinogen, D Dimer
• Pro- and anticoagulant parameters
− Factor VIII, antithrombin, protein C/S
• Endothelial parameters
− Von Willebrand factor
• Inflammatory parameters
− C-reactive protein, ferritin
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DIC 
Parameters
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DIC 
Parameters
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Pro- and
anticoagulant
parameters
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Pro- and
anticoagulant
parameters
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Pro- and
anticoagulant
parameters
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Pro- and
anticoagulant
parameters
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Pro- and
anticoagulant
parameters
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Endothelial
Parameters
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Endothelial
Parameters
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Endothelial
Parameters
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Endothelial
Parameters
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Inflammatory Parameters
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Inflammatory Parameters
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Inflammatory Parameters



Covid-19 & Hemostasis Abnormalities
Conclusions

• Covid-19 presents with considerable derangement of 
hemostasis that may vary according to disease 
progression

• Abnormalities are not entirely consistent with DIC 
and consumption coagulopathy, at least in ICU 
patients

• ICU patients possess an evident state of 
hypercoagulability and endothelial dysfunction
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