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p<.001 

Days of Delirium 

0 vs 1 HR 1.7 1.27-2.29 <0.001 

0 vs 2 HR 2.69 1.58-4.57 <0.001 

0 vs 3 HR 3.73 1.92-7.23 <0.001 
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After Sepsis Before Sepsis 

Iwashyna T,  JAMA 2010;304:1787-1794 

Cognitive Impairment:  Sepsis 



Delirium and Cognitive Decline 
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Delirium and Long-Term Cognitive Outcomes 

Girard T et al CCM 2010; 38:1513–1520 





BRAIN-ICU Hypothesis 

• We hypothesized that duration of delirium is 
a predictor of LTCI in patients at 3 and 12 
months after ICU discharge.  

• Primary purpose was to identify potentially 
modifiable risk factors of long-term cognitive 
impairment such as development of delirium 
and exposure to sedative medications.  
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Methods 



Prospective Cohort Study 

Enrollment 
Exposures 

(ICU) 
Outcomes 

(3- & 12-mo) 

Included 

Adults 

Medical/surgical  ICU 

Respiratory failure 

Shock 

 

Excluded 

Recent ICU time 

Dementia 

Cardiac surgery 

Substance abuse 

Psychiatric disorder 

Primary: Delirium subtypes 

  CAM-ICU 

  RASS 

 

Covariates 

  Age 

  Education (years) 

  Baseline cognition 

  Comordid illness 

  Severity of illness 

  Coma 

  Sedatives 

Repeatable Battery 

Assessment of 

Neuropsychological 

Status (RBANS) 

 

Trailmaking Test, Part B 

 

MMSE 



Characteristic Hospital Cohort 
(N=821) 

Follow-Up Cohort 
(N=467) 

Age, years 61 [51-71] 59 [49-69] 

Education, years 12 [12-14] 12 [12-14] 

Cognitive impairment, % 6% 6% 

APACHE II 25 [19-31] 24 [19-30] 

Admission diagnoses, % 

    Severe sepsis 30 30 

    Acute respiratory failure 16 15 

    Cardiac 17 17 

    Other 37 38 

Mechanically ventilated 

    Patients, % 74 75 

    Duration, days 3 [1-8] 2 [1-6] 

Hospital length of stay, days 10 [6-17] 10 [6-18] 

Baseline and Clinical Characteristics 



BRAIN-ICU Outcomes 

Long-term cognitive impairment 



The Picture of Dementia Following ICU Care 



Global Cognitive Scores by Age 



Global Cognitive Scores by Age and Comorbidity 



Delirium and Executive Function 



• Bonn Germany, 2 center 6-24 month follow-up of 25 septic 
and 19 non-septic ICU survivors 

• Sepsis survivors showed cognitive deficits in verbal learning 
and memory 

• Significant reductions of hippocampal volume vs. controls 

• More low frequency EEG activity indicating brain dysfunction 

Semmler A, J Neurol Neurosurg Psych 2013;84:62-70 
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Delirium 
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ABCDEs: 
Building blocks of managing  
Pain, Agitation & Delirium 



“ I survived and that is the main thing. 

And I am so grateful to God that I 

survived and am now off all oxygen 

and consider myself all well except 

that I can’t remember to take my 

medications... 

-SB 

 
     

“ 



The ICU Delirium and Cognitive Impairment Study 

Group at the Loveless Café, Nashville TN 



ICU Delirium and Cognitive Impairment Study Group:  selected local 
members 
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