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And if we can’t then does it matter? And who cares?



Delirium and outcome 

40 year old ARDS ICU survivor college graduate 
“I have been out of hospital and trying to get on 
with my life for the past 2 years.  I have trouble with 
people’s names that I have worked with for years.  I 
can’t remember where I put things at home.  I can’t 
help my children with their homework because I 
can’t remember how to do simple multiplication 
problems.” 
 



What is happening in the brain? 

• Oxidative stress   
• Neurotransmitter imbalance 
• Neuronal aging 
• Inflammation 
• Abnormal levels of large neutral 

amino acids 
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Inability to maintain ionic gradients, abnormal neurotransmitter synthesis, metabolism and release, failure to eliminate neurotoxic by-products.  Reduced cholinergic function, excess dopamine, norepinephrine and glutamate, GABA & serotonin.  Grey matter atrophy, changes in stress regulating hormones (cortisol) & intracellular signal transduction. Degradation of blood-brain barrier & neuroinflammation
Inadequate CNS modulation immune response.
Excitotoxicity potential apoptosis, LTCI





VISIONS 

A 46 year old woman ARDS, no delirium. 
B 42 year old woman ARDS, 12 days delirium 
Gunther CCM 2012 
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Representative example of lateral ventricle size in 46-yr-old female and 42-yr-old female intensive care unit (ICU) survivors with no preexisting cognitive impairment: Axial T1-weighted brain images in two ICU survivors. A, Relatively normal ventricular volume (see arrow) in a 46-yr-old female who did not experience delirium in the ICU. Patient had a history of respiratory and heart failure. She was admitted to a medical ICU due to acute respiratory distress syndrome and was subsequently intubated and managed through the ICU without ever developing delirium. B, Enlarged ventricles (see arrow) in a 42-yr-old female who did develop delirium in the ICU. Patient was admitted to the hospital after reporting fever and dyspnea with a chest radiograph and other laboratory data confirming community acquired pneumonia and acute respiratory distress syndrome. The patient was admitted to the ICU and mechanically ventilated, experiencing 12 days of delirium and then resolution. There was no preexisting history of neurological impairment, and surrogate questioning for preexisting cognitive impairment was also negative.



Global Cognition Scores in Survivors of Critical Illness. 

Pandharipande P et al. N Engl J Med 2013;369:1306-1316. 
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826 patients Figure 1. Global Cognition Scores in Survivors of Critical Illness. The box-and-whisker plots show the age-adjusted global cognition scores on the Repeatable Battery for the Assessment of Neuropsychological Status (RBANS; with a population age-adjusted mean [±SD] of 100±15, and lower scores indicating worse global cognition) at 3 months (light-gray boxes) and 12 months (dark-gray boxes), according to age. For each box-and-whisker plot, the horizontal bar indicates the median, the upper and lower limits of the boxes the interquartile range, and the ends of the whiskers 1.5 times the interquartile range. Outliers are shown as black dots. The green dashed line indicates the age-adjusted population mean (100) for healthy adults, and the green band indicates the standard deviation (15). Also shown are the expected population means for mild cognitive impairment (MCI), moderate traumatic brain injury (TBI), and mild Alzheimer's disease on the basis of other cohort studies. Expected population means for MCI and Alzheimer's disease are shown only for patients 65 years of age or older, since RBANS population norms for these disorders have been generated only in that age group.



Post-operative cardiac surgery 
• 225 patients 60 years or 

over 
• CABG or valve 

replacement 
• Cognitive function 

monitored with MMSE 
• Delirium diagnosed 

using CAM 
• KATZ index of ADLs 



Results -trajectories 
46% patients developed 

delirium 
Time to return to 

preoperative MMSE 
No delirium: 1 month. 
Delirium:  not returned by 

1 year, still improving 
up to 6 months 
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Initial decline day 2 max, rapid improvement day 3 to 5 slower improvement day 6 to 183



Cognitive outcomes Hope-ICU 
Telephone Interview of Cognitive Status 

Haloperidol Placebo 

TICS-M Median 
(IQR) n = 57 
 

22 (18-27) 
 

21 (18-24) 
 

≤ 31 cutoff score separates MCI from normal 
cognition (sensitivity 71.4%) 
≤ 27 score separates MCI from dementia 
(sensitivity 69%). 

 



The delirium experience 

“The rest of my stay in ICU was filled with more incidents of 
despair, humiliation and terror. I saw a patient stabbed to 
death by his wife, and two people committing suicide. I 
witnessed arguments, in my mind all caused by me, and 
the pain I felt as my lungs started to recover was all part 
of a plan to give me pain inducing drugs – in fact I had 
seen doctors laughing about it. 

  
The day after I was extubated I found myself in the High 

Dependency Unit, where the sheer terror of the 
execution attempts began.”  



Delirium – DSM V 

• Disturbance in attention and awareness 
• Acute onset and fluctuates 
• Disturbance in cognition 
• Not explained by pre-existing, established or 

evolving neurocognitive disorder and non-
comatose patient 

• Evidence for cause 
 
American Psychiatric Association. (2013). Diagnostic and statistical manual of mental 

disorders (5th ed.). Arlington, VA: American Psychiatric Publishing. 
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Attention – reduced ability to direct, focus, sustain and shift attention.  Awareness reduced orientation to environment.  Cognition (memory, disorientation, visuospatial ability or perception).  Cause medical condition, substance intoxication or withdrawal, toxin or multiple aetiologies.



Subsyndromal delirium 

 
• One or more symptoms 
• Not meeting full criteria 
• Not progressing to delirium 
• Intermediate outcomes 





North America 

• SLEAP trial 420 ventilated patients  
– APACHE 23 
– 54% delirium,  
– 4% ICDSC 0 throughout 

• BRAIN trial 821 patients  
– APACHE 25 
– 74% delirium 

 
Mehta S, Cook D, Devlin JW, et al Prevalence, risk factors, and outcomes of delirium in 

mechanically ventilated adults. Crit Care Med. 2015; 43 :557-66. 
P.P. Pandharipande, T.D. Girard, J.C. Jackson, et al. Long-Term Cognitive Impairment after Critical 

Illness. N Engl J Med 2013; 369:1306-16. 

 



Netherlands 

Netherlands:  
Before/after study: 476 patients before/after 

study 44% to 97% 
Observational study: 1112 consecutive patients 

50% at least 1 episode 
 
van den Boogaard M et al. Haloperidol prophylaxis in critically ill patients with a high risk for 

delirium. Crit Care. 2013 Jan 17;17:R9. 
Klowenberg K et al. The attributable mortality of delirium in critically ill patients: prospective 

cohort study. BMJ 2014; 349: g6652 
 

 
 
 

 



World ICU population 

• Belgium 15% 
• Germany 26.9% 
• Sweden 39% 
• Australia 12.4% 
• UK 32.4% 

 
Van den Boogaard Intensive care medicine 2014; 40: 361-9 

 



Incidence 

Acute general hospital 1000 beds = 100 delirious 
patients 

 
Critical Care  
• 1:5 high dependency up to 4:5 sick ventilated 

patients 
• Compare 3:5 with fractured neck of femur 



Watford  
Incidence of delirium by subgroup 

Crit Care 2009; 13: R16 

Delirious Not 
delirious 

Elective post-operative 
(n=23) 

  1 (4%)  22 (96%) 

Emergency admissions 
(n=57) 

 22 (45%)  27 (55%) 

Ventilated patients  
(n=27) 

 17 (63%)  10 (37%) 



What does it look like? 



Delirium motoric types 

Hyperactive – psychomotor agitation  
Hypoactive – psychomotor lethargy and 

sedation, appears quiet & co-operative BUT 
with inattention and disorganised thinking. 
Mixed – fluctuating hypo/hyperactive 

symptoms 
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Quietly compliant, depression.



Identification 
 



CAM-ICU 



Diagnosing delirium 

46 patients Median age 73 years (IQR = 64–80) 
CAM-ICU scores during 425 patient days 
Delirium in 50% of the patients 3 days (range 1–9).   
Clinical detection 24% 
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During the study period, 46 patients (30 male, 16 female), median age 73 years (IQR = 64–80), with an ICU stay of 6 days (range 4–11) were evaluated. CAM-ICU scores were obtained during 425 patient days. Considering the CAM-ICU as the reference standard, delirium occurred in 50% of the patients with a duration of 3 days (range 1–9). doctors (sensitivity 28.0%; specificity 100%) and ICU nurses (sensitivity 34.8%; specificity 98.3%).



Can delirium be diagnosed in 
sedated patients? 

Patel SB. AJRCCM 2014;189:658-65 
Takala J. AJRCCM 2014;189:622-24 



Sedation related delirium 

• 102 of 256 patients 
• Paired CAM-ICU before and after SAT 
• 28.9% CAM-ICU (n=11)negative after SAT 
• 89% at least 1 day delirium pre vs. 77% post. 
• Outcomes, same for rapidly reversible as no 

delirium. 
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Outcomes ventilator days, ICU hosp los, mortality, disposition



Can delirium be diagnosed in 
comatose patients? 

 



We Know 

 
•More sedation, more delirium 
•More delirium, worse outcomes 
•Less sedation, better outcomes 
 

Balas MC et al Crit Care Med 2014, Jackson DL et al Crit Care 2010, Dale CR Ann Am 
Thorac Soc 2014, Shehabi Y et al Intensive Care Med 2013, Tanaka LMS et al, Crit Care 
2014, Porhomayon J et al. J Cardiovasc Thorac Res 2015, Girard TD et al. Lancet 2008; 
371 (9607) 126-134  
 

 



Sedation induced coma  
RASS -3 to -5 

• SPICE/ANZICS trial deep sedation throughout 
the first 48 hours in 171 (68%) patients 

• SPICE group Malaysia deep sedation in 159 
(61%) patients and 1,658 (59%) of all RASS 
assessments at 48 hours.  

• ABC trial day 1, 52% control group, 56% 
intervention group were in coma. 

Shehabi Y, et al. Intensive Care Med 2013; 39:  910-8,  
Shehabi Y et al Sedation Practice in Intensive Care Evaluation (SPICE) Study Investigators; ANZICS Clinical Trials 

Group. Am J Respir Crit Care Med. 2012; 186: 724–31 
Girard TD et al. Lancet  2008; 371: 126–34 

 
 
 



Watford – first 2 days 

 
• Average number of RASS per shift 3.56 
• Number of RASS -1 to +1 = 18.7% 
• In 28.3% of patients 
• No correlation with APACHE 



Delirium or Depression? 

• ‘The symptoms of delirium, when they are present, are 
prominent and take diagnostic precedence as delirium 
frequently indicates serious and urgent physical pathology or 
morbidity.’ 

 
• ‘Because of their clinical overlap, in a hospital setting, 

clinicians should not rule out delirium in any patient with 
suspected depression – ‘ 

 
Take home messages: O’Sullivan et al Lancet Psychiatry 2014  
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Perceptual disturbances
	Thought I was an alien – didn’t want to live
	Thought I had been raped




Delirium or Depression? 
Overlapping features 
•Affective changes 
•Sleep disturbance 
•Underactivity or lethargy 
•Apathy 
•Agitation 
•Impaired speed of information processing 
•Delusions or hallucinations 
•Impaired memory 

 



Delirium – Prominent features 

• Fluctuation in intensity of symptoms 
• Acute onset 
• Altered consciousness 
• Marked inattention 
• Underlying physical cause 
• Disorientation 
• Disorganised thinking 
• Poor comprehension 

 



 Figure. Multifactorial model of delirium in older people 
Onset of delirium is dependent on a complex interaction between the patient's 
baseline vulnerability (predisposing factors) at admission and precipitating factors 
or noxious insults.. 
Sharon K Inouye,  Rudi GJ Westendorp,  Jane S Saczynski 
 Delirium in elderly people 

, Volume 383, Issue 9920, 2014, 911–922 



Risk factors 

Host factors Acute illness Iatro/environ 

Elderly Severe sepsis Sedative/analges 
Co-morbidities ARDS Immobilisation 
Pre-existing 
cognitive impair 

MODS TPN 

Hearing/vision 
impairment 

Drug OD or 
illicit drugs 

Sleep 
deprivation 

Neurological dis Nosocomial inf. Malnutrition 
Alcohol/smoker Met. disturbance Anaemia 
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Increasing number of elderly patients being treated.  Respiratory failure requiring ippv rises 10-fold from age 55 to 85.  3 or more risk factors increase the likelihood of developing delirium to around 60% or higher, most icu patients have over 10 risk factors. Some can be looked at in terms of prevention or intervention.  Psychoactive medications are the leading iatrogenic risk factors for delirium.  Metabolic causes include hypocalcaemia, hyponatraemia, hyperbilirubinaemia.  Most promising delirium interventions could be centred on delivery patterns of medications. 



Management 

• Sedation score and 
delirium screening 

• Identify and treat 
precipitating factor 

• Minimise impact of 
predisposing factors 

• Pharmacological 
therapy 



Predisposing factors? 
Management – non-pharmacological 

“Delirium bundle”, optimisation of risk factors 
• Address visual, hearing impairment 
• Orientation 
• Familiar nurse 
• Mobilisation 
• Drug overhaul 
• Sleep 
Naughton et al. J Am Geriatri Soc 2005;53:18-23, Lundstrom et al J Am Geriatri Soc 

2005;53:622-28 



Drugs and delirium 

• Opiate analgesics 
• Benzodiazepines 
• Corticosteroids 
• Anticholinergic load 
   Furosemide 
   Ranitidine 
   Digoxin 

 



 

Brain road map for rounds 
(script for interdisciplinary communication) 



SLEEP, ITS IMPORTANCE IN 
PREVENTING INSANITY 

We wish we could impress upon all, the vast 
importance of securing sound and abundant 
sleep ; if so, we should feel that we had done 
an immense good to our fellow-beings, not 
merely in preventing insanity, but other 
diseases also. 

 
American Journal of Insanity  
Boston Med Surg J 1845; 32:299-301 
 



Deep sedation  
=  

Sleep deprivation 



Sleep and sedatives  

• Not cyclical – medication specific, dose 
dependent 

• Decrease in SWS & REM sleep 
• ?restorative 
• Benzos and Propofol activate GABA in VLPO – 

suppress histamine release from TMN 
• NA release from LC not inhibited 
• Overdose – burst suppression 



Sleep disturbance - sedatives 

• Observational study 21 ventilated patients 
• Polysomnography 
• Opiates 100%, Benzo 23%, Propofol 82% 
• Normal features of sleep not identified 
• REM in 2 subjects 
• ?Altered state of consciousness, continual 

sleep deprivation 
Gehlbach et al Sleep 2012; 35: 1105 



Delirium 

• Does sleep deprivation contribute to delirium? 
• Does delirium contribute to sleep deprivation? 
• Review of 17 surgical studies – not a risk factor 
• Plausible but not proven 

 



 
Case story 

 

• Independent 
• Lives alone 
• Widow 2 years 
• Was refused hip operation 
• Suffers from pain 



Day 8/9 
 
 

• RASS +4 
• Intermittent fast AF 
• Palliative care referral. 
• Continued quetiapine at night 
• 0.5mgs lorazepam iv 
• Lines out 
• Continue NG feed 
 



Day 10 

 

• Woke up 
• Asked for her glasses 
• RASS 0 
• CAM-ICU positive 
• Delirium cleared 
• Discharged to ward 



§ 



Patients 
 
 



Friends and Family 
 
 

www.icusteps.org 



www.icudelirium.org 
 

http://www.icudelirium.org
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