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Abstract 

Background: Severe COVID-19 leads to inflammation and coagulopathy with 
progression to multiple organ failure. Several prothrombotic mechanisms have 
been proposed, including NETosis with release of citrullinated histones, platelet 
hyperactivation, and generation of procoagulant microvesicles. 
Aims: We hypothesized that histones derived from NETosis promote platelet 
activation and release of microvesicles that mechanistically contribute to 
thrombin generation and thrombosis in COVID-19. 
Methods: Platelet poor plasma (PPP) was prepared from 136 COVID-19 patients 
enrolled in a multicenter randomized clinical trial comparing standard 
prophylactic dose to intermediate dose enoxaparin in hospitalized patients with 
COVID-19 (NCT04360824). We also prepared PPP and washed platelets from 53 
healthy subjects. We measured citrullinated histone H3 (H3Cit) by ELISA, 
microvesicles by flow cytometry, and thrombin generation using the Calibrated 
Automated Thrombogram. Ex vivo platelet adhesion and thrombus growth on 
collagen was measured in a microfluidic chamber. 
Results: Compared to healthy subjects, COVID-19 patients had elevated plasma 
levels of H3Cit and platelet-derived microvesicles. When PPP was triggered with 
exogenous tissue factor and phospholipids, higher endogenous thrombin 
potential, peak thrombin, and velocity index were observed in COVID-19 patients 
compared to healthy subjects. Increased thrombin generation with COVID-19 
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PPP was evident even when triggered without added phospholipids, suggesting 
the presence of procoagulant microvesicles in COVID-19 plasma. Enhanced 
thrombin generation also was observed after transfer of microvesicles isolated 
from COVID-19 patient plasma to control PPP. Incubation of control platelets 
with PPP from COVID-19 patients but not healthy subjects caused increased 
platelet-dependent thrombin generation and larger platelet-thrombi under 
venous shear stress. These effects of COVID-19 plasma on platelet-dependent 
thrombin generation and platelet-thrombi formation were inhibited by a histone 
aptamer. 
Conclusions: We conclude that histone-mediated platelet activation promotes 
thrombosis in COVID-19 in part via increased thrombin generation driven by 
microvesicles. 
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