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ECMO/ECLS



Squiers et al. JTCVS 2016
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Squiers et al. JTCVS 2016
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Inflammatory response to ECMO/ECLS

Doyle et al. Front. Med. 2018 
Millar et al. Crit. Care 2016
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Ki et al. Front Immunol. 2021



Thrombocytopenia under ECMO

Opfermann et al. Crit Care Med 2016



Thrombocytopenia under ECMO

Sokolovic et al. CCM 2016



Systemic anticoagulation : Unfractionated Heparin ! 



Chung et al. JACC Heart Failure 2020

• ELSO registry 

•11 984 VA-ECMO 

•Bleeding : 33% paJents 

•Thrombosis : 20% paJents



ELSO registry definiMon 02/2021



Chung et al. JACC Heart Failure 2020
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Chung et al. JACC Heart Failure 2020



Le Guennec et al. Ann. Intensive Care 2018



Le Guennec et al. Ann. Intensive Care 2018



Luyt et al. Intensive Care Med 2016

135 VV-ECMO 
ICH : 7,5 %



Arachchillage et al. BJH 2021



Wood et al. Ann Thorac Surg 2020

• Since 2016 : no systematic anticoagulation  

• Except if circuit flow <2L/min



Wood et al. Ann Thorac Surg 2020



Anticoagulation Protocol CHU Rennes

• IV UFH 

• anJXa UFH /4h 

• 3 clinical situaJons : 

• Very high bleeding risk : UFH suspension, ECMO Flow >2l/min 

• Bleeding risk = thromboJc risk :  anJXa 0,15-0,3 

• ThromboJc risk > bleeding risk : anJXa 0,3-0,5



ECMO Team 
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On-call duty 24h/7d



Fastrack coagulation test CHU RENNES
CLINICAL EMERGENCY 

SEVERE BLEEDING 

CALL HEMOSTASIS 
SPECIALIST

URGENT LAB 
PRESCRIPTION

PNEUMATIC 
TUBE RECEPTION

STARMAX ANALYZER

 RAPID CENTRIFUGATION 
11000G 2MIN

LAB RESULTS  
CALL TO CLINICIAN

12 min

PT, APTT, Fg, antiXa, CBC



Viscoelastic Testing / ROTEM



Platelet function POC ?



Mild bleeding

• UFH : decrease anJXa target or suspension 

• Search for surgical / cannula related bleeding 

• Hemostasis lab tests 



Severe bleeding

• Stop UFH 

• Emergency coagulaJon test / POC  

• TXA 

• PLT < 100G/L => PC 

• Fg <2 or FIBTEM A5/10 => Fg concentrate 

• PT or EXTEM CT => FFP or PCC



Desmopressin ?

Colucci et al. Blood 2014

•VWF and FVIII secreJon  

• Platelet dependent thrombin generaJon 



Desmopressin ?

Desbourough et al. JTH 2016

Beneficial effect on post CBP with platelet dysfuncJon



Willebrand concentrate ? 

Heilmann et al. Intensive Care Medicine, 2012 
Vincent et al. JACC 2018

•ECMO : 100% AVWS 

•Willebrand lab tesJng ? 

•Only if VWF concentrate administraJon 

•VWF concentrate administraJon ? 

• No prospecJve evaluaJon 

• PharmacokineJcs ? 

• Help for refractory bleeding ?



Conclusion

• Bleeding on ECMO :  

• Frequent  

• Poor outcomes 

• ECMO team  

• Synergy clinician+hematologist 



Merci pour votre attention 



Fisser et al. Crit Care 2021



Rivosecchi  et al. Crit Care Med 2021 
Seelhammer et al. Crit Care Med 2021



ETUDE CHU RENNES

• 31 patients sous ECMO (27 VA/4VV, 2 consoles Rotaflow-Maquet® et Medos- Xenios®AG) 

• Objectif primaire : identifier paramètres qui peuvent influencer le degré de perte des HPM.  

  

Univariate analysis Multivariate analysis

ẞ-coefficient (95% CI) P-value ẞ-coefficient (95% CI) P-value

Blood group O (vs A, B, AB) -0.031 ( -0.168, 0,143) 0.870

Rotational speed (103 rpm) -0.059 ( -0.094, -0.024) 0.002 -0.057 ( -0.091, -0.023) 0.002

Apache II score 0.017 ( -0.002, 0.035) 0.078 0.009 ( -0.008, 0.027) 0.294
Time between ECMO initiation 
and blood sampling (days)

-0.014 ( -0.040, 0.012) 0.284

VA ECMO (vs VV ECMO) 0.029 ( -0.201, 0.259) 0.799

Factors associated with acquired von Willebrand syndrome severity



Levy et al.  Annals of Thoracic Surgery 2021



Mehran  et al. CirculaMon 2011


