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INTRODUCTION 

Progress in (ICU) Medicine 

Increased survival and survivors 

LONG TERM DYSFUNCTION  

and DISABILITIES 

• ICU-AW 

• Cognitive Dysfunction 

• … 

Costs 
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INTRODUCTION 

COGNITIVE DYSFUNCTION IN THE ICU 

• Delirium 

• Anxiety 

• Acute stress disorder 

• Depression 
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INTRODUCTION 

COGNITIVE DYSFUNCTION IN THE ICU 

COGNITIVE DYSFUNCTION AFTER ICU 

• Delirium 

• Anxiety 

• Acute stress disorder 

• Depression 

• Cognitive dysfunction 

• Anxiety 

• Post traumatic stress disorder 

• Depression 
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Turnbull A et al^. Crit Care Med.2016;44:1267-77 
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HOW TO DIAGNOSE ? 

Elliott D et al. Austr Crit Care.2011:24:155-66 
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Elliott D et al. Austr Crit Care.2011:24:155-66 
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Turnbull A et al^. Crit Care Med.2016;44:1267-77 
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Herridge M et al. NEJM.2011:364(14):1293-304 
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Herridge M et al. NEJM.2011:364(14):1293-304 
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Mikkelsen ME et al. AJRCCM.2014:185(12):1307-15 

Subset of FACTT: Fluid and Catheter Treatment Trial: 

Liberal vs conservative fluid management in ALI   

  ventilation days -2.5d (P=0.04)  

75 patients from the initial 1001 patients included in the FACTT trial 

Telephone-based neuro-psychological evaluation 

• Test battery: 45-60 minutes 

• Memory, verbal fluency, Executive function 

•Memory impairment: 

•Verbal fluency impairment: 

•Executive functions impairment: 

13% 

16% 

49% 
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Mikkelsen ME et al. AJRCCM.2014:185(12):1307-15 

DEPRESSION 

PTSD 

ANXIETY 

36% (37/102) 

39% (40/102) 

62% (63/102) 
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Mikkelsen ME et al. AJRCCM.2014:185(12):1307-15 
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Huang et al. Crit Care Med.2016:44:954-65 

606 patients 

416 patients (66%)  

with at least  

1 psychiatric disorder 
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Huang et al. Crit Care Med.2016:44:954-65 
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Huang et al. Crit Care Med.2016:44:954-65 
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Iwashyna et al. JAMA.2010:304(16):1787-94 

• Prospective cohort 

• 9223 patients with baseline cognitive  

  assessement 

• 1194 patients / 1520 hospitalisation for  

   severe sepsis 

• 4517 survivors of non sepsis ICU stay  

  and 516 survivors of sepsis  

 

• Personal interviews to 

 assess cognitive impairment 

 assess activities of daily living 

 

• Cognitive impairment:  

 specific questionnaire (<65y or > 

 65y) 
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Iwashyna et al. JAMA.2010:304(16):1787-94 
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Iwashyna et al. JAMA.2010:304(16):1787-94 

Wide range of new or worsening difficulties 
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Iwashyna et al. JAMA.2010:304(16):1787-94 
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Pandharipande PP et al. NEJM.2013:369:1306-16 

• In hospital cohort: 821 patients with shock or respiratory failure 

• Follow-up cohort: 467 patients 

Evaluation of in-hospital delirium (CAM-ICU) 

Assessment of global cognition at M3 and M12 after discharge 
• Repeatable Battery for the Assessmemt of Neuropsychological Status 

• Trial Making Test (part B)  

• 6% of patients had cognitive impairment at baseline 

• 74% of patients developed delirium 
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Pandharipande PP et al. NEJM.2013:369:1306-16 

Independent from the use of sedatives or analgesics, or 

organ failure during ICU 
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Pandharipande PP et al. NEJM.2013:369:1306-16 

At M3:  • 40% of patients had global cognition score that were 

1,5 SD below the population means ( similar to scores for 

patients with moderate TBI)  

• 26 % of patients had global cognition score that were 2 

SD below the population means ( similar to scores for 

patients with mild Alzheimer’s disease)  

At M12:  • 34% of patients had global cognition score that were 

1,5 SD below the population means ( similar to scores for 

patients with moderate TBI)  

• 24 % of patients had global cognition score that were 2 

SD below the population means ( similar to scores for 

patients with mild Alzheimer’s disease)  
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Wolters AE et al. Crit Care Med.2016:44:1808-13 

2669  patients 
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Wolters AE et al. Crit Care Med.2016:44:1808-13 

2669  patients 
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Despite the small number of studies that 

evaluated outcomes at more than one time 

point, available data suggest an 

association between delirium and cognitive 

impairment and mortality after discharge. 

BMJ.2015;350:h2538 
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Gunther et al. Crit Care Med.2012;40:2022-32 

• Prospective study  

• 47 ICU pts with sepsis / respiratory failure  

 70% had delirium during ICU stay,  

 > 25% during at least 3 days  

• MRI and cognitive functions at discharge, 3 and 12 m post-ICU  

 

Results:  

• Duration delirium / brain volume (hospital discharge, M3)  

 Frontal lobe  

 Hippocampal atrophy (Executive functions, memory)  

• Worsening brain atrophy at 3 months ~ cognitive deficit 12 months  
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Gunther et al. Crit Care Med.2012;40:2022-32 
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Gunther et al. Crit Care Med.2012;40:2022-32 
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Morandi et al. Crit Care Med.2012;40:2182-9 
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Janz J et al. J Crit Care.2010;538.e7-538.e12 

Acute hippocampal hypoxic injury 

Condensed nuclei and eosinophilic 

cytoplasm im imjured neurons 

Healthy neurons Irreversibly 

injured pyramidal 

neurons 
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Jackson et al. Crit Care Med.2012;40:1088-97 

8 controls / 13 intervention-patients 

Intervention: in-home cognitive, physical and functional rehabilitation program 

via a social worker or a master’s level psychology technician utilizing 

telemedicine (6 in-person visits and 6 televisits) 



Cliniques universitaires Saint-Luc – Nom de l’orateur 

35 

Jackson et al. Crit Care Med.2012;40:1088-97 
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Brummel  et al. Intensive Care Med.2014;40:370-9 

87 medical or surgical ICU patients 

Randomization 1/1/2 

• Usual care 

• Usual care + Early physical therapy (1/d) 

• Usual care + Early PT + Cognitive therapy (2/d) 

Cognitive Therapy : 

Orientation 

Memory 

Attention 

Problem-solving  

Exercices 
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Brummel  et al. Intensive Care Med.2014;40:370-9 
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Nedergaard et al. Trials.2016;17:269 
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Karnatovskaia L et al. Sem Respir Crit Care Med.2016;37:136-42 



Cliniques universitaires Saint-Luc – Nom de l’orateur 

41 

Reis PA et al. Brain Behav Immun.2017;60:293-303 

Short term memory Long term memory 
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Wintermann et al. Ann Intensive Care.2016;6:69 

• Cross-sectional design nested within a prospective longitudinal cohort study 

• Post-traumatic stress symptoms and QOL in family members 

• Post-traumatic Stress Scale-10 – Euro-Quality of life-5D-3L questionnqires 

• By phone 
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TAKE HOME MESSAGE 

For those patients who survive ICU 

Do never say again: 

« Don’ t worry, he’ s gonna be fine » 


