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✤ I am an eternal optimist when it comes to 

neurological prognosis





Objectives

✤ Understand tools and limitations for neurological 

prognosis for specific diagnoses in the ICU

✤ General medical/surgical admissions

✤ Cardiac arrest

✤ Traumatic brain injury







What I learned from Neurocritical 

Care Masterclass 2018:

✤ Prognostic certainty is proportional to information

✤ Time is often the best prognostic tool

✤ Be VERY weary of confounding variables

✤ Prognostic models apply to populations, not individual 

patients

✤ We need to be comfortable in conveying prognostic 

uncertainty to families



Neurological prognosis in non-

neurological ICU patients





Enrolled patients with respiratory failure and/or shock (defined by need 

for pressors at pre-specified doses)

Excluded patients with pre-existing cognitive impairment (IQCODE 

>3.3, CDR>2) 



Duration of delirium was independently associated with worse 

cognition at 12 months (but sedative and analgesic drugs were not)



12

“…delirium, particularly when prolonged, may be associated with an increased 
likelihood of persistent cognitive impairment after ICU hospitalization.” (6 of 9 studies)



Prognostication after cardiac arrest



Cardiac arrest prognostication toolbox

Clinical exam

EEG Imaging

SSEP



ERC/ESICM neuroprognostication guidelines



EEG feature Feature related to poor outcome FPV (95% CI)

Background Diffuse suppression or low voltage at 24h

Burst suppression at 24h

0% (0-17)

0% (0-11)

Reactivity to stimuli Absent during hypothermia

Absent after return of normothermia

2% (0-11)

7% (1-15)

SIRPIDs Present at any time 2% (0-11)

Repetitive epileptiform 
transients

Present during hypothermia

Present after return of normothermia

0% (0-30)

9% (2-21)

Modified from Rossetti et al., 2016

EEG is helpful for predicting poor outcomes



EEG is helpful for predicting poor outcomes



EEG feature Feature related to good outcome PPV (95% CI)

Background Continuous at 12-24h

Normal voltage at 24h

92% (80-98)

72% (53-86)

Reactivity to stimuli Present during hypothermia

Present after return of normothermia

86% (76-92%)

78% (64-88)

Modified from Rossetti et al., 2016

EEG can be helpful for predicting good outcomes too



Calling name Eyes open



EEG is likely underutilized in Canadian 

ICUs in the context of TTM/cardiac arrest

Not a SINGLE EEG

was ordered for CA across 

3 ICUs over 3 months



ERC/ESICM neuroprognostication guidelines



Elmer et al., Resuscitation 2016



Shifting Gears-Traumatic Brain Injury



Why is neuroprognostication after TBI is 

harder than post CA?

✤ Cerebral injury is non-uniform

✤ Population is generally younger with higher potential for 

rehabilitation

✤ Often surgical interventions which confound/delay 

recovery



Considerable uncertainty regarding 

neuroprognostication after TBI



This patient will have a poor neurological outcome at 1 
year (death, persistent vegetative state, or severe 
neurological disability)?









www.tbi-impact.org









Patient 1 Patient 2





Six months later…

Patient 1-intermittently tracking, non-verbal, minimally conscious state

Patient 2-working full time, “back to the person he was”





Cases that contribute to bias and 

eternal optimism



Courtesy Dr. Donald Griesdale, VGH
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Summary

✤ Neurological prognosis after critical illness is challenging-
even with patients who are admitted with non-neurological 
injury, outcomes can be poor

✤ Time is likely the best prognostic tool

✤ Mathematical models don’t necessarily apply to the patient 
that is in front of you



Thanks!


