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Predicting Success with VV ECMO

Is there a “sure thing”?
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“ECMO is less a discrete intervention
than a commitment by a large group of
skilled individuals to provide ongoing
high-risk, high-tech life support at
extraordinary cost of time, energy,
equipment, and money.”



Serum butyrylcholinesterase predicts survival
after extracorporeal membrane oxygenation after
cardiovascular surgery
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Distelmaier K et al., Crit Care 2014;18:R24.



Prognosis of Patients With Acute Respiratory Distress
Syndrome on Extracorporeal Membrane Oxygenation:
the Impact of Urine Output on Mortality
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PREDICTION SCORES



The PRESERVE mortality risk score

and analysis of long-term outcomes

after extracorporeal membrane oxygenation
for severe acute respiratory distress syndrome
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P < 0.001, Log-rank test

Schmidt M et al., Intensive Care Med 2013;39:1704-1713.



Predicting Survival after Extracorporeal Membrane Oxygenation

for Severe Acute Respiratory Failure
The Respiratory Extracorporeal Membrane Oxygenation Survival
Prediction (RESP) Score

Characteristic m Characteristic m

Age (years) CNS dysfunction
18-49 0
50-59 ) Acute associated (non-pulmonary) -3
> 60 -3 infection
Immunocompromised ) NMBA before ECMO 1
MV prior to ECMO NO before ECMO -1
<48 hours 3 o
48 hours — 7 days 1 NaHCO; infusion before ECMO -2
>7 days 0 Cardiac arrest before ECMO -2

Acute respiratory diagnosis group PaCO, (mmHg)
2

Viral p.nemonla ‘ 3 <75 0
Bacterial pnemonia 3 5 75 9
Asthma 11 -

Trauma/burn 3 PIP (cm H,0)

Aspiration pneumonitis 5 <42 0
Other acute respiratory diagnosis 1 >42 -1
Chronic respiratory and non- 0 TOTAL RESP SCORE 9210 15

respiratory diagnosis

Schmidt M et al., Am J Respir Crit Care Med 2014;189:1374-1382.



Predicting Survival after Extracorporeal Membrane Oxygenation

for Severe Acute Respiratory Failure
The Respiratory Extracorporeal Membrane Oxygenation Survival
Prediction (RESP) Score

Hospital Survival by Risk Class
Total RESP Score Risk Class Survival
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Prediction of mortality in adult patients with severe
acute lung failure receiving veno-venous
extracorporeal membrane oxygenation: a
prospective observational study
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Enger TB et al., Crit Care 2014;18:R67.
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Minute ventilation (L/min)
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Pre-ECMO lactate (mmol/L)
Intercept

Model 2 (Day 1)
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Position Paper for the Organization of Extracorporeal
Membrane Oxygenation Programs for Acute Respiratory
Failure in Adult Patients

Alain Combes’, Daniel Brodie®, Robert Bartlett®, Laurent Brochard®, Roy Brower>, Steve Conrad®, Daniel De Backer’,
Eddy Fan®, Niall Ferguson®, James Fortenberry®, John Fraser'®, Luciano Gattinoni'!, William Lynch?,

Graeme MacLaren'?, Alain Mercat'®, Thomas Mueller'*, Mark Ogino'®, Giles Peek'®, Vince Pellegrino”,

Antonio Pesenti'®, Marco Ranieri’®, Arthur Slutsky®, and Alain Vuylsteke?®; The International ECMO Network
(ECMONet)




Volume-Outcome Relationship?

Period

1989-2013

2008-2013

Annual Hospital ECMO Volume

1-5
6-14
15-30
=30
1-5
6-14
15-30
>30

Adjusted Mortality Odds Ratio (95% CI)

Neonate

Referent

6 (0.75-0.98)
4 (0.63-0.88)
9 (0.56-0.84)
Referent

1 (0.79-1.28)
4 (0.70-1.25)
5 (0.42-1.01)

0
0
0

8
g
.6
1.0
0.9
0.6

Pediatric

Referent
0.99 (0.86-1.13)
0.86 (0.73-1.01)
0.89 (0.69-1.14)

Referent
.03 (0.84-1.25)
2 (0.73-1.16)

1
0.9
0.85 (0.57-1.28)

Adult

Referent
0.81 (0.66-0.995)
5 (0.59-0.94)
1 (0.48-0.79)
Referent
2 (0.64-1.05)
2 (0.55-0.96)
1

0.7
0.6
0.8
0.7
0.61 (0.46-0.80)




LIMITATIONS AND FUTURE
DIRECTIONS



Extracorporeal Membrane Oxygenation for Severe Acute
Respiratory Failure: Yes We Can! (But Should We?)

e All patients already on ECMO at experienced
centers

— Need to focus also on who to (or not to) offer VV
ECMO

* Focus on longer-term mortality and morbidity

— Will be very useful in prognostication/decision-
making when discussing treatment options with
patients/family/surrogates



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

Giles ] Peek, Miranda Mugford, Ravindranath Tiruvoipati, Andrew Wilson, Elizabeth Allen, Mariamma M Thalanany, Clare L Hibbert,
AnnTruesdale, Felicity Clemens, Nicola Cooper, Richard K Firmin, Diana Elbourne, for the CESAR trial collaboration

e HRQOL scores at 6 months were better than
those reported in similar ARDS cohorts

— Physical function domains of the SF-36, including
general health and vitality most affected

— Clinically-significant depression (4%) and anxiety
(8%) were relatively low as compared to previous
cohorts



Long-term quality of life in patients with acute
respiratory distress syndrome requiring
extracorporeal membrane oxygenation for

refractory hypoxaemia

Carol L Hodgson'#', Kate Hayes', Tori Everard’, Alistair Nichol***, Andrew R Davies*, Michael J Bailey?,

David V Tuxen””, David J Cooper”* and Vin Pellegrino’
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Hodgson C et al., Crit Care 2012;16:R202.

*P<0.01

Australian ECMO (2009-11)
m CESAR ECMO (Peek et al 2009)
W ARDS (Herridge et al, 2003)
W REVA (Luyt et al, 2012)



The PRESERVE mortality risk score

and analysis of long-term outcomes

after extracorporeal membrane oxygenation
for severe acute respiratory distress syndrome
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Time-Limited Trials Near the End of Life

Timothy E. Quill, MD

Robert Holloway, MD, MPH

Consider a TLT
Propose key components of TLT

Discuss how progress will be measured and communicated

Negotiate time frame for reevaluation

Schedule a follow-up meeting

Follow up at Scheduled Intervals Depending on the TLT
Regularly inform family about progress
If treatment is working, propose next steps

If treatment is not working, next steps might include (1)
negotiating a different TLT or (2) proposing a plan for treat-
ment withdrawal

Table. Examples of Time-Limited Trials (TLTs)

Usual Time
Intervention/Condition Frame® Clinical Outcome
Careful hand feeding/treatment of dysphagia and malnutrition in Days-weeks  Eating enough to be sustained without developing aspiration pneurmnonia
dementia
Mechanical ventilation/earty treatment for hypoxic ischemic 72h Regaining pupillary responses (if regained, may be followed by a second,
encephalopathy longer TLT locking for emergence from coma)
Mechanical ventilation/treatment of end-stage congestive heart failure 3-7d Mobilization of fluid and ability to breathe without ventilator support
Mechanical ventilation/initial treatrent for severe stroke 7-14d Regaining brainstem responses or purposaful motor responsas while not
receiving sedatives
BPAP ventilation/treatment of dyspnea in patient with COPD who is 4-7 d Adapting to BPAP ventilation, improved sensation of dyspnea
DNR/DNI
Dialysis/renal failure in presence of limited functional or cognitive status 1-3 mo Adapting to dialysis and regaining functional status, cognitive status, or both
Gastric feeding tube/initial treatment of oropharyngeal cancer 36 mo Response to initial treatment and regaining the ability to eat orally

Quill TE and Holloway R., JAMA 2011;306:1483-1484.



“Prediction is very difficult,
especially if it’s about the future”



Questions?

eddy.fan@uhn.ca

UNIVERSITY OF Interdepartmental

Division of Critical
TORONTO Care Medicine




