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Indications for ECMO 

 
• No absolutes 
• Multiple studies with similar but variable 

indications 
• Institution specific 





Indications for ECMO 

Inclusion criteria 
- Pa02 less that 50 mm HG for more than 2 hours 

with Fi02 100% and PEEP > 5  
- (Fast criteria) 

- PaO2 < 50 mm HG for > 12 hours with FiO2 60% 
and  PEEP ≥ 5 cm H20 and 

- Pulmonary shunt > 30% 
- When FiO2 100% and PEEP ≥ 5 cm H2O 

Exclusion criteria 
- Age < 12 years or > 65 years 
- Pulmonary insult > 21 days 
- PCWP > 25 mm HG 
- Severe burns 
- Rapidly fatal malignance 
- Chronic systemic disease 

Heart, liver, renal failure 



Indications for ECMO 

Inclusion criteria 
-     Similar to 1979 Zapol et al study 
- Differences 

- Needed static compliance less 
< 30 ml/cmH20 

Exclusion criteria 
- Similar to 1979 Zapol et al study 
- Differences 

- Age extreme not a limitation 
- Time of pulmonary insult not a limitation 
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Optimal Care 
PCV, PEEP 
Diuresis 
Prone 
Sedation 
Paralysis 



Indications for ECMO 

• CESAR Trial  

– Prospective 

– Randomized 

• Conventional management 

• Referral for ECMO consideration 

(Lancet 2009;374:1351-63) 



Indications for ECMO – CESAR Trial 

Inclusion Criteria 

• 18-65 years old 

• Severe but potentially 
reversible respiratory failure 
– Murray score > 3 or 

– Uncompensated hypercarbia 
with pH < 7.20 

Exclusion criteria 

• High pressure (PIP> 30 cm 
H20) for > 7 days 

• High FiO2 (80%) > 7 days 

• Intracranial hemorrhage 

• Inability to tolerate heparin 

• Contraindication to 
continuing treatment 
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Murray et al. An Expanded definition of the adult 
respiratory distress syndrome  
Am Rev Respir Dis 1988 Sep;138(3):720-3 
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Inclusion criteria 

• PaO2/FiO2 < 50 mm HG with 
FiO2 ≥80% for > 3 hours 

• PaO2/FiO2 < 80 mm HG with 
FiO2 ≥80% > 6 hours 

• pH < 7.25 for > 6 hours with 
Pplat ≤ 32 cm H20 
 

 

Exclusion criteria 

• Mechanical ventilation ≥ 7 
days 

• Age < 18 years 

• Pregnant 

• BMI > 45 kg/m2 

• Prior O2 dependence 

• History of HITT 

• Malignancy and fatal prognosis 
within 5 years 

• Neurologic devastation 

• DNR 

EOLIA Trial (ECMO to rescue Lung Injury in severe ARDS) 

Despite optimal mechanical ventilation 



Indications for ECMO – ELSO 

• Inclusion criteria 
– Hypoxic respiratory failure 

• ECMO considered at 50% mortality risk 

– PaO2/FiO2 < 150, FiO2 > 90% and/or 

– Murray Score 2-3 

• ECMO indicated (most circumstances) at 80% mortality risk 

– PaO2/FiO2 < 100, FiO2 > 90% and/or 

– Murray score 3-4 despite optimal care for at least 6 hours 

– CO2 retention on mechanical ventilation despite high Pplat 
 (> 30 cm H2O) 

– Severe air leak syndrome 

– Need for intubation on a patient on lung transplant list 

 
ELSO – Extracorporeal Life Support Organization – Guidelines for Adult Respiratory Failure December 2013 



Indications for ECMO – ELSO 

• Exclusion criteria 
– No absolute contraindications 

– Relative contraindications 
• Mechanical ventilation at high settings (> 90% FiO2, Pplat > 30 cm 

H2O) for > 7 days 

• Major pharmacologic immunosuppression (ANC < 400/mm3) 

• Pre-exiting conditions which affect quality of life 

– CNS hemorrhage that is recent or expanding 

– Terminal malignancy 

• Age – no specific contraindication, but increasing risk with 
increasing age 

ELSO – Extracorporeal Life Support Organization – Guidelines for Adult Respiratory Failure December 2013 









Indications for ECMO after Trauma 

Inclusion criteria* 
PaO2/FiO2< 80 mmHG 
PEEP 18 cm H20 
Refractory respiratory acidosis, pH < 7.25 

*Despite recruitment maneuver 
proning, inhaled vasodilators, HFOV 



Indications for ECMO after Trauma 

Inclusion criteria 
- Age 16-55 years 
- PaO2/FiO2 < 80 with FiO2 > 90% 
- No evidence of cardiogenic pulmonary edema 
- Murray score ≥ 3.0 

Exclusion criteria 
- Non trauma 
- Cardiogenic shock 
- Acute intracranial hemorrhage 
- Expired within 24 hours of admission 



Indications for ECMO after Trauma 



Indications for ECMO – UMMC/STC 

• University of Maryland Medical Center/R Adams 
Cowley Shock Trauma Center (UMMC/STC) 

 

– Inclusion criteria (Non Trauma/Non Transplant) 
• Murray Score ≥ 3 

• Hypercapnia with pH < 7.25 or inability to ventilate with 
Pplat ≤ 30 cm H20 

• On ventilator ≤ 10 days 

• ≤ 75 years old 

• Reversible etiology of ARDS 

• Bedside physician discretion 

 

 



Indications for ECMO – UMMC/STC 

• Exclusion criteria (Relative) 

– > 75 years of age 

– > 10 days on the ventilator 

– Requiring home O2 therapy for severe lung disease 

– Severe neurological insult 

– Terminal disease with low 1 year survival rate 

– Jehovah’s witness 

– Bedside physician clinical discretion 

 



Indications for ECMO – UMMC/STC 

• Trauma 

– Guidelines for consideration/initiation of VV ECMO 

• Inclusion criteria 

– Any patient post traumatic pneumonectomy 

– PaO2 < 100 mmHG with Fi02 ≥ 80%, and Pplat ≥ 30 cm H20 or P1 ≥ 
30 cm H20 or Hypercapnia (CO2>60) with pH <7.25, or inability to 
adequately ventilate with Pplat ≤ 30 and 

– On ventilator ≤  7 days 

– < 70 years of age 

– Patient with a reversal form of ARDS – ( infectious, trauma, 
post-operative) 

– Bedside physician clinical discretion 



Indications for ECMO – UMMC/STC 

• Trauma 

– Guidelines for consideration/initiation of VV ECMO 

• Exclusion criteria 

– Same as non trauma 

– Underlying cirrhosis (Child class C or MELD≥ 30) 

– Abdominal compartment syndrome 

– Bedside physician clinical discretion 

 

– The use of VA ECMO following injury for patients 
without a direct cardiac injury is discouraged 

 



• Conclusion: 

– Earlier is probably better 

– No absolutes 

• Severe hypoxia or hypercarbia not responding to 
maximal therapy 

– VA ECMO after trauma is not recommended 


