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Outline

• What to expect in terms of mortality risk?

• Where is best care provided, and by who, for 
critically ill neurological patients?

• How, if at all, do their long-term sequelae 
resemble that of a general ICU patient?

• What can we learn, or adopt, from recovery 
pathways at care transitions of neurological 
patients?



How many and what do their 

outcomes commonly look like?

Condition Annual
incidence in the 

US

In-hospital
mortality (%)

30 day mortality 
(%)

Functional 
Independence 
at 3-12 months

(%)

Intracerebral
hemorrhage

63,000 30 34-50 12-39

Traumatic brain 
injury

2,500,000 7.5 21 25-32

Subarachnoid
hemorrhage

25,000 20-26 45 16-55

Anoxic brain 
injury

424,000 out of 
hospital arrests

52-90 25-40 48-55

ARDS 190,600 38.5 16-49*

NEJM 2005; 353: 1685-93.NEJM 2003; 348: 683-93. Crit Care Med 2015; 43: 1964-977.
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Long-term trajectories of 

neurological patients
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Improved survival with NCCU vs
general ICU care

OR 0.72 (CI, 0.59 – 0.89; p=0.002)

Curr Opin Crit Care 2014; 20: 174-81.





NCCUs reduce mortality in some conditions; 
step-down care maybe sufficient for others 

• Gradual decrease in acute hospital mortality, not statistically 
significant, in patients with diagnosis of MG or GBS 

• Reduced mortality when patients with ICH were cared for in a 
neurological unit

MG and GBS ICH

Int Care Med 2013; 39: 1405-412.
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In-hospital
mortality (%)

30 day mortality 
(%)

Functional 
Independence 
at 3-12 months

(%)

Intracerebral
hemorrhage

63,000 30 34-50 12-39

Traumatic brain 
injury

2,500,000 7.5 21 25-32

Subarachnoid
hemorrhage

25,000 20-26 45 16-55
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Not enough NCCU beds so most patients 

being cared for in a general ICU

Crit Care Med 2015; 43: 1964-977.



If complex stay with extracerebral

complications, maybe not the worst thing

Add intensivist

to open

unit

Am J Resp Crit Care Med 2007; 176:685-90.



Increasing sepsis, renal failure, 

respiratory failure, and pneumonia

Crit Care Med 2010; 38: 375-81.

Sepsis/Septic Shock Renal disease

Acute Respiratory Failure Pneumonia/Pneumonitis



If already intensivist shortages in 

general ICUs … 



Integrating neurological expertise in 

general ICU units
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• dd

Share certain in ICU risk factors for 
post-critical illness sequelae

Am J Resp Crit Care Med 2013; 11:1331-337.
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• Elevated ESR 

associated with 

hippocampal atrophy

• Smaller hippocampi 

associated with worse 

cognitive performance

• Higher ESR and CRP 

associated with worse 

memory scores

Share biological pathways of global 

impairment

Stroke 2013; 44: 1433-435.



COGnitive outcomes and WELLness

in ICU survivors: COGWELL study

• Multisite, prospective, observational cohort 

study of rhythmic cortical electrophysiological 

activity [EEG], biomarkers, sleep efficiency, 

genetics and cognitive outcome in survivors 

of critical illness 

• Sample size: 150 patients; 130 enrolled to 

date; 88 follow-up completed to 1 yr

• Registered with ClinicalTrials.gov: 

NCT0208687



Conceptual model: COGWELL study

Critical 

Illness

Sleep Disruption

(Actigraphy x 10 days; 

measured prior to discharge, 

at 6- and 12- months)

Other Mechanisms of

Brain Dysfunction2

Sleep-Dependent 

Mechanisms1

Acute Brain Dysfunction

(TICS/RBANS; 

measured prior to 

discharge)

Long-Term Cognitive

Impairment

(TICS/RBANS; measured 

at 6- and 12-months)

EEG Abnormalities + Biomarker profiles

(measured prior to discharge,

at 6- and 12-months)

APOE 4 allele

(genotyping; 

measured prior to discharge)

+

+

1 e.g. synaptic reorganization, changes in long-term potentiation, gene expression changes
2 e.g. hypoxic injury, drug effects, septic injury (e.g. gliosis/inflammation from microabscesses), cytokine effects
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Conclusions

• Patients with any acute illness experience 
shared sequelae and likely share a need for 
better (or “best”) integration of care pathways 
from the ED to rehabilitation 

• Opportunities exist for collaboration when 
studying long-term outcomes as well as in 
designing intervention strategies



Questions?

elizabeth.wilcox@mail.utoronto.ca

elizabeth.wilcox@uhn.ca



Post-ICU rehabilitation therapy for general 

ICU pts did not improve functional recovery

• Multifaceted intervention

• No improvement in 
physical recovery 
(measured by RIM) or 
HRQOL but improved 
patient satisfaction with 
recovery



Conflicting Data
ICH patients have poor outcomes whether 

admitted to NCCU or seen by neurointensivist

• Presence of neurointensivist associated with improved 
clinical outcomes; more evident in patients with SAH

Neurocrit Care 2012; 16: 63-71.


