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Where do we stand with ECGE?

Strong rationale — buy time for treatment and healing
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Extracorporeal Membrane Oxygenatlon

- |n Severe Acute Resplratory Failure

A Randomlzed Prospectwe Study
Zapol et al. JAMA 1979

Randomized Clinical Trial of Pressure-controlled Inverse
Ratio Ventilation and Extracorporeal CO, Removal for

Adult Respiratory Distress Syndrome

Morris et al. Am J Respir Crit Care Med 1994



High survival rate in 122 ARDS patients managed according to a

clinical algorithm including extracorporeal membrane oxygenation.

Lewandowski et al. Int Care Med 1997

Extracorporeal membrane oxygenation

in adults with severe respiratory failure:
a multi-center database

Brogan ... Bartlett et al. Int Care Med 2009




Extracorporeal Membrane Oxygenation
for 2009 Influenza A(H1N1)

Acute Respiratory Distress Syndrome

Ihe Australia and New Zealand Context The novel influenza A(H1N1) pandemic affected Australia :
['_"“”’':""r|":'r""‘Il "I'_I_':"m]_:'”"“,"‘ land during the 2009 southern hemisphere winter. It caused an epide
Oxygenation (ANZ ECMO) Influenza  jliness and some patients developed severe acute respiratory distress syn
¥ and were treated with extracorporeal membrane oxygenation (ECMO

Investizators’

68 patients with influenza-ARDS
PaO,/FIO, 56 (48-63)
PEEP 18 (15-20)
ALl Score 3.8 (3.5-4.0)

Mortality 25%
(median, IQR)

Davies et al. JAMA 2009



Extracorporeal Membrane Oxygenation
for 2009 Influenza A(H1N1)

Acute Respiratory Distress Syndrome

The Australia and New Zealand - : : e :

. o l= .;[ ']_‘I_ S Context The novel influenza A(H1N1) pandemic affected Australia :
tracorporear Viembrane land during the 2009 southern hemisphere winter. It caused an epide
Oxygenation (ANZ ECMO) Influenza  jliness and some patients developed severe acute respiratory distress syne

Investizators™® and were treated with extracorporeal membrane oxygenation (ECMO

68 patients with influenza-ARDS
PaO./FIO, 56 (48-63)
PEEP 18 (15-20)
ALl Score 3.8 (3.5-4.0)
Age 34 (27-43)
APACHE Il Comorbidity 8%

Davies et al. JAMA 2009



Secular Trends In Critical Care
Improvements

Ventilator management

Antibiotics and antibiotic management
Fluid management

Blood banking

Prevention of BSIs, VAPs, DVTs, GIB
Trauma management

Sedation

Physical Medicine



Mortality from ARDS
at ARDS Network Centers
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Erickson et al
Crit Care Med 2009



Efficacy and economic assessment of conventional
ventilatory support versus extracorporeal membrane
oxygenation for severe adult respiratory failure (CESAR):
a multicentre randomised controlled trial

Gles| Peek, Miranda Mo gford Rovindranath Timwalpat], Andrew Wison, Elizabeth Allen; Mariomma M Thalanany, Clarel. Hibbert,

Ann Truesdale, Fdicty Jlemens, Nicolo Cooper, Richand K Firmin, Diana Elboume for bhe 5 SA Btrial ool

Peek et al. Lancet, 2009



CESAR Trnal

Tertiary Care Control P
Volume-and-Pressure limited
mech vent at any time 93% 70% <0.0001




Efficacy and economic assessment of conventional
ventilatory support versus extracorporeal membrane

oxygenation for severe adult respiratory failure (CESAR):
a multicentre randomised controlled trial




Efficacy and ecorn «ritional
ventilatory support ver aeofporeal membrane

oxygenation for severeadUlt re3pitatory failure (CESAR):
a multicentreraridomised controlled triz

Efficacy and economic assessment of ARDS
Care in Usual Care Hospitals versus a Tertiary
Referral Center that has ECMO capability



Hospital Volume and Death from Acute
Respiratory Failure

Kahn et al
New Eng J
Med 2006

Hospital

Odds Ratio .. \\
for Death In  os- -

Annualized Hospital Volume
Acute Respiratory Failure
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Where do we stand with ECGE?

« Strong rationale — buy time for treatment and healing

» Disappointing previous studies, but ...
— Improving technology
— Patient selection
— Substantial experience at some centers
— Encouraging (uncontrolled) recent experiences at some centers
— CESAR



Evidence-Based Medicine

Levels of Evidence

Randomized Controlled Trial or Meta-Analysis

(Lower limit of Cl for Treatment Effect exceeds Minimal Important Benefit)

Randomized Controlled Trial or Meta-Analysis

(Lower limit of Cl for Treatment Effect overlaps with Minimal Important Benefit)

Non-Randomized Concurrent Cohort Study

Non-Randomized Historic Cohort Study

Case Series Without Controls




Parachute use to prevent death and major trauma
related to gravitational challenge: systematic review of
randomized controlled clinical trials

 No randomised controlled trials

 Basis for parachute use is purely
observational

» Apparent efficacy could be from
“healthy cohort” effect

* Individuals who insist that all
Interventions need to be validated
by a randomised controlled trial
need to come down to earth with a
bump.

Gordon et al BMJ 2003



When do we need RCTs before
adopting a New Intervention?

Proponents and skeptics - “Equipoise”
Risks, adverse effects

New intervention costly

— Need information regarding cost effectiveness
New intervention intended to improve clinical
outcome from critical care: mortality, ...



Critical Care

New —

Age Intervention? Comorbidities
Socioeco- M | . Practice
nomic Orta |ty Variations

Race, Sex BSIs, DVTSs, ....

Secular Trends



RCTs of Interventions We Believed In
(but did not work)

* Flecainide for arrhythmia suppression (NEJM, 1991)



The New England
Journal of Medicine

©Copyright, 1991, by the Massachusetts Medical Society

Volume 324 MARCH 21, 1991 Number 12

MORTALITY AND MORBIDITY IN PATIENTS RECEIVING ENCAINIDE, FLECAINIDE,
OR PLACEBO

The Cardiac Arrhythmia Suppression Trial

Placebo (n = 743)
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Trials of Interventions We Believed In
(but did not work)

Flecainide for arrhythmia suppression (NEJM, 1991)
Engineered molecules for sepsis (1990s)

Milrinone for acute CHF (JAMA 2002)

Nesiritide for acute CHF (JAMA 2005)

Higher PEEP for ARDS (NEJM 2006; JAMA 2008)
Surfactant for ARDS (NEJM 2004; AJRCCM 2011)
Intra-aortic Balloon Pump for M.I. with shock (NEJM 2012)
Monitoring Gastr Resid Vol to prevent VAP (JAMA 2013)
HFOV for ARDS (NEJM 2013)

Glutamine for oxidant stress (NEJM 2013)



Summary

Extra-corporeal Gas Exchange:

« Good physiologic sense in patients with severely
Impaired gas exchange

* Failed in previous RCTs
— but improved technology and growing experience

* Promising in recent case reports
e +/- support from CESAR
* Unproven until the right RCTs completed



Potential Cost for Surfactant iIn ARDS

Cost for one 70 kg patient = $45,000
Assume 190,000 ALI patients/year in U.S.
Assume 10% receive surfactant

Total cost > $855 Million









Extracorporeal Membrane Oxygenation
for 2009 Influenza A(H1N1)

Acute Respiratory Distress Syndrome

Ihe Australia and New Zealand Context The novel influenza A(H1N1) pandemic affected Australia :
['_"“”’':""r|":'r""‘Il "I'_I_':"m]_:'”"“,"‘ land during the 2009 southern hemisphere winter. It caused an epide
Oxygenation (ANZ ECMO) Influenza  jliness and some patients developed severe acute respiratory distress syn
¥ and were treated with extracorporeal membrane oxygenation (ECMO

Investizators’

68 patients with influenza-ARDS

L7 d!ed | } 25% Mortality
51 discharged alive

JAMA 2009



Extracorporeal Membrane Oxygenation
for 2009 Influenza A(H1N1)

Acute Respiratory Distress Syndrome

Ihe Australia and New Zealand Context The novel influenza A(H1N1) pandemic affected Australia :
['_"“”’':""r|":'r""‘Il "I'_I_':"m]_:'”"“,"‘ land during the 2009 southern hemisphere winter. It caused an epide
Oxygenation (ANZ ECMO) Influenza  jliness and some patients developed severe acute respiratory distress syn
¥ and were treated with extracorporeal membrane oxygenation (ECMO

Investizators’

68 patients with influenza-ARDS
PaO./FIO, 56 (48-63)
PEEP 18 (15-20)
ALl Score 3.8 (3.5-4.0)

(median, IQR)

JAMA 2009



ECMO in HIN1 Influenza ARDS
ARDS Network Registry

Criteria for potential use of ECMO

+ PaO,/FIO, <83 mm Hg and CV with PEEP > 15 cm
H,O or HFOV with mPaw > 30 cm H,O for > 2 hours

« Excluded for bleeding, coagulopathy, intracranial
hemorrhage, weight > 140 kg, advanced age or
severe comorbidity

Miller et al. Abstract #16315
Session A47, 15 May 2011



ECMO in HIN1 Influenza ARDS
ARDS Network Registry

570 ventilated patients did not receive ECMO

« 79 patients eligible for potential use of ECMO but did
not receive ECMO

— Age - 40

— APACHE Il - 25 60 day mortality — 36%
— PaO,/FiO, - 61

— SOFA - 8

Miller et al. Abstract #16315
Session A47, 15 May 2011



