
9�������9

1

WHEN SHOULD I THINK ABOUT 

AN ECMO CONSULT?
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• Decisions regarding who and who not 

to place on extracorporeal membrane 

oxy genation (ECMO) are extremely  

challenging.

• Ev ery  patient is dif f erent, (seriously).  

• Institutionally, most decisions are 

made by  discussions with multiple 

ECMO care prov iders. 
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• “ECMO is a bridge, not a destination”

– The goal is to create the physiologic “space” for improvement 
in rev ersible processes. 

• “ECMO is a f ancy  ventilator” 

– Sam Mandell MD
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1. Veno-Venous 

extracorporeal 

support

• Adults with severe, 
acute respiratory 

f ailure refractory to 
conv entional 
therapy

• “Lung By pass”

�����m�� �F ��o�

2. Veno-Arterial 

extracorporeal support

• The presence of both 
cardiac and respiratory 
insufficiency.

• “Heart + Lung Bypass”

�� ���� ���
RESPIRATORY FAILURE

• We are “pretty  sure” that VV-ECMO has a role in sev ere 

respiratory  f ailure with a correctable etiology  in adults.

• To date, 4 randomized control trials hav e studied the 

ef f ectiveness of  ECMO in this population

– Zapol WM et al. JAMA 1979

– Morris AH et al. Am J Respir Crit Care Med 1994

– Peek GJ et al. (CESAR trial). Lancet 2009

– Combes A et al. (EOLIA trial). NEJM 2018

Morris AH et al. Am J Respir Crit Care Med 1994

– Peek GJ et al. (CESAR trial). Lancet 2009

– Combes A et al. (EOLIA trial). NEJM 2018
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VV ECMO for Respiratory Failure
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• UK based, RCT, n=180 patients randomized to 

“conv entional management” or “ref erral to 

consideration f or treatment by  ECMO”

• 18-65y, sev ere RF (Murray  score >3 or pH <7.2) and a 

potentially  rev ersible f ailure 

���� �� �� ��� Lancet.  2009;374:1351-63

 �S ' ¡'$ %

• Exclusion:

– High peak inspiratory pressure (>30 cm H2O)

– High FiO2 (>80%) for >7 days

– Intracranial hemorrhage or other contraindication to 
heparin

• Outcome = death or sev ere disability  at 6 months
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• Results

– ECMO ref erral group had a reduced risk death or disability 
at 6 mts (RR 0.69; 95% CI 0.05-0.97, p=0.03)

• Issues

– The benef it shown was referral to the ECMO center, not
ECMO itself.

– The ECMO center was a single hospital (Glenfield Hosp) 
theref ore hard to generalize 

– Conv entional treatment at outside hospitals was not 
standardized/protocolized (contradicts ARDSnet)

– Only  75% of patients “referred for consideration for 
treatment by ECMO” got ECMO

– Conclusions hard to interpret and not earth shattering

£¤¥ ¦£¤§¨ ©ª§¥«¬

�®¯�° ± �� ��� JAMA.  2009;302:1888-95
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• Observ ational “trial” of  those with H1N1-associated 

ARDS treated with ECMO

• N=68 patients in Australia and New Zealand

• Median 34.4 y ears old, 50% f emales

• Median duration of  ECMO 10 (7-15) day s

• 71% surv iv al to ICU discharge

µ¶·¸¹º » ¹¼ ¶½¾ JAMA.  2009;302:1888-95
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TECHNOLOGY GOT EASIER

ÍÎÎÏ-sized
1990’s.

Pole-sized
2009.
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• International, RCT with sev ere ARDS
– PaO2/FiO2 ratio < 50 mmHg for >3h OR

– P/F ratio < 80 for >6h OR
– ABG with pH <7.25 with PCO2!60 mmHg for >6h

• Randomized to VV-ECMO or conv entional therapy.

v Cross-ov er to ECMO was possible.

• Primary  outcome = 60 day  mortality

ÐÑÒÓ�° ± �� ��� NEJM.  2018;378:1965-75
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• Results:

– Trial stopped due to futility (240 enrolled, needed 331)

– 28% of  the control crossed over to ECMO with 43% 
surv iving

– No statistical difference in 60d mortality between the 
groups 

• RR of  death 0.76; 95% CI 0.55-1.04; p=0.09
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From the NEJM editorial:

“The routine use of ECMO in patients with severe ARDS is 
not superior to the use of ECMO as a rescue maneuver in 
patients whose condition has deteriorated further. This 
conclusion comes with the important caveat that to achieve 
similar results, clinicians ought to use all other evidence-
based interventions…while reserving ECMO for patients 
whose lif e-threatening hypoxemia persists despite these 
ef forts”

Hardin CC and Hibbert K

ÔÕÖ×¹º » ¹¼ ¶½¾ NEJM.  2018;378:2032-2034.
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• If  y ou take into account the crossov er patients with a 

surv iv al rate of  0-33%, the RR risks of  death with ECMO 

is 0.74 to 0.62, p<0.001 and p=0.045, respectiv ely

• Another RCT is likely  not possible

– CESAR enrolled at 0.03 patients/unit/month

– EOLIA enrolled at 0.06 patients/unit/month

– If  you use these rates and have 100 participating sites, it 
would take 9 to 17 years to gain power

� ²! !²Ú%$  ¡$!"S

ÛÜÕÝ¸¹ µ ¹¼ ¶½¾ JAMA.  2019;322:557-568
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RESPIRATORY FAILURE

• So the conclusion is a f irm maybe, but most 

likely yes in those w ith severe hypoxemia and 

failed validated, evidence-based therapies.

âã äåæçèé êëì ãí åæê
HYPOXEMIA PATHWAY

ÁÊ ÇÆ ÌÃßî ÉÈï Êà ÆÌÉ ðáÊÆÊßÊÅ
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• Sev ere hy poxemia RF (P/F<100) despite maximal 

therapy  on RF pathway

• Sev ere hy percarbia RF (pH " 7.2) despite maximal 

therapy  on RF pathway

• Patient must hav e potentially  rev ersible pulmonary  

disease 

– Bacterial or viral pneumonia, aspiration pneumonitis, 
ARDS with reversible etiology, severe pulmonary 

contusions, major air leaks resulting from chest trauma, 
smoke inhalation, severe asthma

æçè èãëåóä ôëìôèäåôãëâ
TO VV-ECMO

• Premorbid medical condition that is not rev ersible with 
poor prognosis (metastatic cancer, end stage COPD, 
neurologic ev ent with poor prognosis)

• Activ e intracranial or epidural hemorrhage 

• Activ e or ongoing hemorrhage secondary  to trauma, GI 
bleed

• Prolonged mechanical v entilation with high lev els of  
support 

– >7 day s of MV with peak airway pressures >30 cm H2O 
and/or FiO2 >80% (not absolute)

• Adv anced age (no absolute age contraindication)

VA ECMO for Cardiac Failure 

(and Respiratory Failure) 
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• Even more controversial than VV-ECMO

• Indications
– Sev ere hy pothermia with impaired cardiac output

– Massiv e pulmonary  embolism

– Rev ersible, acute cardiac f ailure (e.g. my ocarditis or 
blunt my ocardial injury )

– Trauma patients requiring pneumonectomy

– eCPR

– Rev ersible septic shock

��ö��� ÷øù��÷��o�n

• Hy pothermia def ined by  core body  
temperature:

1. Mild (32-35C)

2. Moderate (28-32C)

3. Sev ere (<28C)

• Reduce myocardial contractility

• Risks of ventricular fibrillation

• VA-ECMO allows f or rapid 
rewarming and hemody namic 
normality  during warming 
process.

– Rewarm as fast as 10C per hour

– As patient rewarms (28-32C) risks 
of  atrial fibrillation and ventricular 
arrhy thmias

ÃÇÁÁÂÞÉ ðÄÅÃÊÈÇáË ÉÃúÊÅÂÁÃ

• A massive pulmonary embolism may rapidly increase 

right heart pressure demanding right heart output with 

eventual failure (and low LV efficiency) = LOW BP

• Bridge to catheter directed or systemic therapy

û¶ÝÝ¶Ý ü ¹¼ ¶½¾ Circulation.  2008;117:1717-1731
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• Failure = cardiogenic shock with 
reversible etiology
– Despite optimization of  

intrav ascular v olume, inotropes, 
and v asoconstrictors, and intra-
aortic balloon pump, if  
appropriate

• Common disease states
– Acute myocardial infarction with 

anticipated recovery after 
rev ascularization

– My ocarditis
– Peripartum cardiomyopathy
– Post-cardiac surgery

• A bridge to transplant or 
implantable circulatory support 

ýþÿE ±���� Ð���¯�� ��̄ ���� ÿ�����Ò��� �Ñ ��� ýþÿE������� ��¯���¯��°� ®��°¯Ñ� 	�
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• Emergent VA-ECMO f ollowing out of  hospital cardiac 

arrest

• Ev en more complicated and controv ersial

• Common inclusion criteria

– Non-elderly patients

– With initial cardiac rhythm of VF or VT

– OR PEA with reversible cause

– With a f ixed duration of prehospital CPR

– Without life-limiting condition

– With effective CPR (end-tidal CO2 ! 10mmHg)
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• Decisions regarding ECMO are very complicated

• Hypoxemic respiratory failure is the most 
evidenced based indication for VV-ECMO after 
other interventions have been utilized

• VA-ECMO is more complicate, w ith less 
evidence, and evolving

• If  you are not sure, call!
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• brobinso@uw.edu        

• Follow  @traumabryce on Tw itter


