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Severe COVID-19 disease and thromboinflammation
Enfermedad Grave COVID-19 y tromboinflamación 
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As of May 29, 2020, the coronavirus disease 
(COVID)-19 pandemic involved 6 million reported cases 
and had claimed 2,530,000 lives with mortality of 
367,0001. The disease is spreading in almost every 
country, causing widespread health challenges and so-
cial instability1. The World Health Organization (WHO) 
named it COVID19 disease and alerted countries with 
vulnerable health systems to establish an urgent re-
sponse2. People most susceptible to COVID-19 include 
those with underlying health conditions1. COVID-19 is a 
rapidly emerging worldwide situation in which clinical 
observations and multidisciplinary efforts are necessary 
to establish a fundamental basis for improving patient 
care, especially for this heterogeneous population.

Among common complications observed in deceased 
patients with COVID-19 (acute respiratory distress syn-
drome, sepsis, acute cardiac injury, heart failure, acute 
kidney injury, and hypoxic encephalopathy), venous 
thromboembolism emerges as a severe and frequent 
complication, foreshadowing a poor clinical outcome. 
The main risk factor of cardiovascular disease is endo-
thelial dysfunction and a chronic inflammatory state. 
Most patients with severe COVID-19 disease have aging, 
hypertension, diabetes, former smoking, and comorbid 
obesity. In addition, ischemic heart disease, heart failure, 
cerebrovascular disease, chronic lung disease, as well 

as chronic kidney diseases are frequent comorbidities3. 
Both clinical conditions are an excellent model for throm-
boinflammation and complications related.

Severe acute respiratory syndrome coronavirus 2 
(SARS-CoV-2) infection leads to a cytokine storm, in-
ducing endothelial activation, cell damage, increased 
platelet aggregation, and thrombi sensitivity. Further-
more, recruitment and activation of leukocytes at the 
vascular wall leading to arterial inflammation within cor-
onary plaques induce a disruption in vulnerable 
plaques4,5. Interleukin-6 (IL-6) induces the expression 
of several prothrombotic factors, including intravascular 
tissue factor, VIII factor, von Willebrand factor, fibrino-
gen, and plasminogen activator inhibitor type 1. More-
over, IL-6 causes dysregulation of antithrombin III, pro-
tein S, and thrombomodulin5,6.

Furthermore, SARS-CoV-2 could activate immuno-
thrombosis, another thrombosis mechanism that includes 
the innate immune system, the neutrophil extracellular 
genetic traps, and the immunothrombosis dysregulation6. 
All these mechanisms can induce diffuse microangiopa-
thy with micro- and macro-thrombosis7. In addition, anti-
phospholipid antibodies that abnormally target phospho-
lipid proteins can arise transiently in patients with critical 
illness and infections, including COVID-198,9. Further, 
severe SARS-CoV-2 disease may predispose the patient 
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to both venous and arterial thrombosis as it causes se-
vere acute hypoxia, immobilization, and diffuse intravas-
cular coagulation10. In patients with venous thromboem-
bolism, it is possible to identify at the beginning 
endothelial colony-forming cells (a subpopulation of cir-
culating endothelial progenitor cells), and increased tu-
mor necrosis factor-α synthesis that may resemble the 
cytokine storm identified in patients with COVID-192. 
Although preliminary evidence suggests anticoagulation 
benefit mortality in severe COVID-19 disease11, including 
anti-inflammatory mechanisms, current and robust con-
firmation is mandatory to identify the best primary and 
secondary prevention strategy, as well as the optimal 
therapeutic approach, including thrombolytic regimens.
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