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Esperanza.   The first neonatal ECMO survivor,    1975 
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Future  of ECLS,  2015-2025 
• Technology 

• Automation 
• Anticoagulation 
• Physiology, Hemoglobin 

• Circulatory support 
• Cardiac Failure, ECPR, EDCD 
• Sepsis 
• Placenta 

• Respiratory support 
• Resp Failure,management, bridge to XP 
• Irrevesible lung injury 
• Home ECMO, implantable lung 

 



Automation 

• Flow servo regulation based on SVO2 
 

• CO2 clearance (sweep flow) servoregulation 
        based on exhaust gas CO2 



Anticoagulation 

• Monitor by exam of whole blood (ACT, TEG) 
 

• Direct thrombin inhibitors are anticoagulant of 
choice   (Argatroban,  Bivalrudin) 
 

• No more heparin 
 



Nonthrombogenic circuits with no systemic 
anticoagulation 

Decreased Thrombus Formation in  NO/argat  Polymer 
Rabbit ECC test system with no anticoagulation 





Hb and flow in ECLS 
Typical  80 kg adult: total  O2 support 

240cc/min 
           Hb   gm/dL      EC FlowL/min 
      5.3 
 15     5.0 
 14     4.6 
 13     4.3 
 12     4.0 
 11     3.6 
 10     3.3 
 9     3.0 
 8     2.6 
Risk of transfusion:minimal  Risk of high flow:  high 



VA support, no cardiac function 
Bridge to LVAD, then cardiac recovery  



ELSO Registry: Pediatric ECPR. 
Thiagarajian   AnnTS 2007 



42 patients  CPR 
 

18 met protocol criteria for ECPR 
8 resuscitated on ECLS (hospital admission) 

5 discharged, neuro intact (61%) 





CHEER ECPR study 

Out of hospital arrest  In hospital arrest 
3/9 ECMO survivors   9/15 ECMO survivors 



ECMO for DCD Donation 





ECLS for septic shock 

• 45 children in Melbourne, Australia 
• Maximum vasopressors,18 arrested 
• 47 % survived to D/C 
• Very high flow with central 

cannulation,73% survived 
• 62/24/14 % had no, mild , moderate 

disability 
( MacLaren,Ped CCM, 2007) 

 



Michigan pediatric sepsis 
ECMO and plasmaphersis 

14 children in septic shock 

 Vasoactive/ Inotropic score    24 -5.0

Kawai, PCCM. Epub ahead of print 2015 



La Pitie Sepsis study 

• 14pts in septic shock, 
  max pressors, age 28-66 
 pH 7.16  lactate 9   
 CI 1.3  LVEF 16%  SVR 3162 
 SOFA 18  APACHEIII  84 

• 12 weaned from ECLS 
• 10 survivied to D/C   (71%) 
               Brechot CCM 2014 



Cytosorb : Absorbs molecules 10-70K mw 
Including cytokines 
 
Cytosorbents Inc.   
 Dr Bartlett has a financial interest 
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Adult Respiratory Cases 



ECLS in ARDS ( The CESAR Trial) 
Prospective Randomized Trial 2008 
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Conventional ECMO

Kaplan-Meier survival estimates, by allocation

Peek and Firmin  CESAR 2009 



  Noah.  H1N1 ECMO vs control.   
        Matched pairs trial     JAMA 2011,  366:1659 



ECMO in H1N1 ARDS     REVA study ( France) 
123 ECMO pts matched to 157 Conv Care  database 

Pham,  AmJ Resp CC Med 187:276   2013 



!0 controlled trials of ECMO in Respiratory Failure 
                 J Intensive Care Med  2014 
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Palle Palmer,  Stockholm     1997 



ECMO  bridge to XP:  Hoopes, 2009 



Tidal volumes long run ECMO 

40 yo, viral ARDS,   Awake alert on ECMO,  
total consolidation for 50 days      courtesy of Palle Palmer, Karolinska 



Redefining irreversiblelung injury 

• Lung has unexpected regenerative capacity, 
during prolonged mechanical support,  similar 
to acute kidney injury 

•  Late follow up: minimal disability 
• New scientific opportunities 

 
• Out of ICU,    Home ECMO 





            Ambulatory Lung Assist 
PA-LA implantation, 5 weeks, bridging to transplant 
                           Regensberg, 2007 



Future  of ECLS,  2015-2025 
• Technology 

• Automation 
• Anticoagulation 
• Physiology, Hemoglobin 

• Circulatory support 
• Cardiac Failure, ECPR, EDCD 
• Sepsis 
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• Respiratory support 
• Resp Failure,management, bridge to XP 
• Irrevesible lung injury 
• Home ECMO, implantable lung 
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