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Protein S is a cofactor for TFPIα and activated protein C pathways
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Leong et al., Blood 2022

Initiation Amplification Propagation Clot Stabilization

VWF

TF

TFPIα Thrombin 
Generating 
Complexes

aPC

Thrombin

Fibrin

VWF/Factor VIII 
Complexes

Protein S

Platelet



VWD pathophysiology is associated with 
insufficient platelet adhesion and unstable clot formation
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VGA039 is a fully human monoclonal antibody targeting protein S with dual 
action on the TFPIα and activated protein C (aPC) pathways

Leong et al., Blood 2022
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Hemostasis-on-a-chip

Blue: Endothelial Cells
Red: Platelet
Yellow: Platelet/fibrin colocalization
Green: Fibrin
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We assessed the effect of VGA039 in whole blood from patients with VWD

100 µm

Healthy-Control

Bleeding
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Bleeding Recording : 600 sec 
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VWD-Control

VWD-VGA039 (11.1 ug/ml)

Blue: Endothelial Cells
Red: Platelet
Yellow: Platelet/fibrin colocalization
Green: Fibrin

VGA039 improves ex vivo bleeding time and accelerated platelet deposition 
and fibrin accumulation in blood samples from VWD

100 µm
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**

(*: p=0.02, Mann-Whiteny U test, ns: not significant)
(**: p=0.002, Wilcoxon test)

Ex-vivo Bleeding Time in Healthy, VWD controls 
and VWD-VGA039 treated samples

Change in Ex-Vivo Bleeding Time 
in VWD control and VWD-VGA039 treated samples

Median bleeding time of VWD blood treated with 
VGA039 demonstrates the ability of VGA039 to restore hemostasis
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VWD-Control

VWD-VGA039

Blue: Endothelial Cells
Red: Platelet
Yellow: Platelet/fibrin colocalization
Green: Fibrin

VGA039 accelerate platelet deposition 
and fibrin accumulation in blood samples from VWD
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VGA039 significantly accelerates platelet deposition and fibrin accumulation in 
VWD patient blood samples
Mean intensity of platelet deposition

Mean intensity of fibrin deposition

(**: p=0.004, Student t-test) 

(**: p=0.008, Student t-test) 



Conclusions
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• VGA039 significantly shortens ex vivo bleeding times in VWD blood 
samples in our hemostasis-on-a-chip model

• Reductions in ex vivo bleeding times were associated with accelerated 
rates of platelet deposition and fibrin accumulation

• We conclude that the dual action of VGA039 on TFPIα and activated 
protein C can restore hemostasis in blood from patients with bleeding 
disorders such as VWD
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