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Background: With the emergence of coronavirus disease 2019 (COVID-19) came necessary adaptation of 
critical care patient management tailored to features unique to this infection. In many patients 
respiratory failure necessitates the use of venous-venous extracorporeal membrane oxygenation (VV-
ECMO) which improves outcomes but also presents various clinical challenges, as other groups report 
COVID-19 patients are often hyper-coagulable.   
 
Study Design: This is an analysis of 21 critically ill patients from a single quaternary care center admitted 

for management of COVID-19- associated acute respiratory distress syndrome (C-ARDS) and COVID-19-

assocatied Hyper-coagulopathy (CAC). Retrospective analysis of patient coagulation status (platelet 

count, D-Dimer level, and fibrinogen level), activated partial thromboplastin time (aPTT), clinical 

bleeding status, VV-ECMO parameters and maintenance, and anticoagulation target parameters are 

presented.  Unique VV-ECMO maintenance and special considerations for anticoagulation in the setting 

of CAC are discussed as an evolving protocol for critical support in this unique clinical setting. 

Results: Twenty-one patients (13 M, 8 F, median age 45 years) were admitted for higher level of care 

following diagnosis of COVID-19 and decline in clinical status. At the time of ECMO initiation, patient 

coagulation status was as follows (range): Fibrinogen 415-1125; D-Dimer 2-20<; Platelets 179-653, aPTT 

52-200.  Maintenance of VV-ECMO circuits required higher than typical anticoagulation parameters 

(goal PTT 70-90 seconds in the absence of active bleeding, 60-80 seconds in the presence of active 

bleeding) to prevent fibrin clotting the ECMO membranes. This level of anticoagulation allowed for 

clinical bleeding in 17 (77%) of these patients, most commonly oropharyngeal bleeding. This 

necessitated red cell transfusion, creating a difficult balance between ECMO support and bleeding. 

Despite adequate anticoagulation, 16 (72%) of patients had thromboembolic events, most commonly 

clotting of the ECMO and continuous renal replacement therapy (CRRT) circuits.   

Conclusions: Anticoagulation to facilitate adequate oxygenation via ECMO and reduce thrombus burden 

in the oxygenator filter must be carefully balanced with overt bleeding and hemorrhage in COVID-19 

critical care patients. This virus has shown to produce a severe inflammatory reaction in response to 

infection of vascular endothelial cells, resulting in acute phase reactants and a systemic inflammatory 

response syndrome. Uncharacteristically high fibrinogen levels create a difficult clinical picture to 

manage with respect to VV-ECMO and anticoagulation. Our experience serves to guide other clinicians 

managing hemotherapy in critically ill COVID-19 patients and to contribute to the body of knowledge to 

guide future studies and standard of care.  


