
Reducing ICU Delirium 

John W. Devlin, PharmD, MCCM, FCCP, BCCCP
Associate Scientist,

Division of Pulmonary and Critical Care Medicine, 
Brigham and Women’s Hospital

Lecturer in Medicine, Harvard Medical School 
Professor of Pharmacy, 

Northeastern University
Boston, MA



Disclosures

Research Funding:
• National Institute of Aging
• Canadian Institute of Health Research
• BioExcel Pharmaceuticals
• Sedana Medical 
Consultant:
• Haisco Pharma



PubMed Search 1990-2018:   
n=5,709 delirium–titled   n=13,156 encephalopathy-titled
Only n=13 had both in title



N=7 Delphi Rounds 

Acute Encephalopathy 
[rapidly developing (< 4 wks) 

pathiobiologic process in the brain] 

Subsyndromal 
Delirium*

Delirium*

Coma* 

Preferred Terms Terms that Should Not be Used as a 
Replacement for Acute Encephalopathy 

or Delirium 

• Acute Confusional State
• Acute Brain Dysfunction
• Acute Brain Failure
• Altered Mental Status 

Slooter AJC, Otte W, Devlin JW, et al, Intensive Care Med 2020 

*Clinical sequelae of acute encephalopathy 



ICU
Survivorship

PICS Clinic

Prevalence of delirium 
in critically ill

older adults 50-70%



N=826 critically ill adults
- Age = 61 [41-71]
- Apache II = 25 [19-31]
- Medical 68%
- Mech Ventilation =91%
- Delirium = 74 % for 

4 [2-7] days
- Coma = 63% for 3 [2-6] days
- Benzodiazepine = 62%
- Propofol = 52%
- Dexmedetomidine = 13%
- Opioids = 78%

A longer duration of delirium 
was independently associated 
with:

a)  worse global cognition at 
3 months (P=0.001) and 
12 months (P=0.004)

b)  worse executive function at
3 months (P=0.004) and 
12 months (P=0.007)

Pandharipande PP, Girard TD, Jackson JC, et al. New Engl J Med 2013; 369:1306



Post-intensive care syndrome (PICS)

Psychological Symptoms
- Anxiety
- Depression
- PTSD
- Sleep problems

Cognitive Symptoms
- Executive function
- Memory
- Attention
- Visual-spatial 
- Mental processing speed

Physical Symptoms 
- Breathing difficulties
- Weakness and balance problems
- Neuromuscular impairment
- Pain or numbness 

Herridge MS, Cheung AM, Tansey CM, et al: et al, N Engl J Med 2003; 348:682 
Krumholz HM, N Engl J Med 2013; 368:100
Iwashyna TJ, Ely EW, Smith DM, et al: JAMA 2010; 304:1787 
Fan E, Dowdy DW, Colantuoni E, et al: Crit Care Med 2014; 42:849
Needham DM, Wozniak AW, Hough CL, et al: Am J Respir Crit Care Med 2014:42:849
Parker AM, Srichiaroenchai T, Raparla S, et al:  Crit Care Med 2015; 43:1121
Marra A, Pandharipande PP, Girdard TD, et al: Crit Care Med 2018; 46:1393. 



Pain

Sedation

Coma

Delirium

Sleep



Four Key Strategies to Reduce ICU Delirium

1. Screen critically ill adults regularly and reliably for delirium.
2. Recognize and reduce modifiable risk factors for delirium.
3. Focus on non-pharmacologic interventions known to reduce 

delirium that may include use a multimodal protocol (e.g., ABCDEF 
bundle). 

4. Generally, avoid pharmacologic interventions to reduce delirium in    
most patients.  
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ICU Liberation Collaborative - Methods
! Collaborative Overview

! !"#$%$&'()%*#%+((,-)./#$-&#01#2345
! 67#(+-.85
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ABCDEF bundle performance (our main exposure) was evaluated 
in two ways: 

1. Complete performance:  
! !"#$%&#'(%)%$*%+'%*%(,'%-$.$/-%'/0&+-%'%-%1%&#'2&'"&,'.$*%&'+",

2. Proportional performance 
! !%()%&#".%'23'%-$.$/-%'/0&+-%'%-%1%&#4'!%(32(1%+'2&'"&,'.$*%&'+",

Bundle Performance

Pun B, et al. !"#$!%"&'(&)* 2019; 47:3-14 



We explored the association between complete and proportional 
ABCDEF bundle performance and the three sets of outcomes: 
*All models were adjusted for a minimum of 18 a priori-
determined potential confounders.

!"#$%&'()*&+,-"%.""(,/"01"",'2,-3(4#",
5"12'16$(7",$(4,83%7'6")

?@=*+A1+A"%"#*+B1+A"C=&#9:"%D*+BE++&,+"%-++!+1%!/+#(2#.( ./0F
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Results: Symptom-Related Outcomes

!"#$%&$'($)*+$!"#$!%"&'(&)* ,-./0$12345.1$
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1. Assessment
- Use a valid assessment tool every 4 hours

2. Prevention 
- Anticipate pain (e.g., risk factors; procedures)

3. Management of Pain 
! Treat pain before using a sedative



Patient Wakefulness is Important!

!" !"#$%&#'()**+&$("#$)&
,'-%.$/$+*
0'12$.$#3'#)'4(/%%&'5)/'6%.$/$+*'
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Barr J, et al. Crit Care Med 2013; 41: 263-306.



Both Spontaneous Breathing Trial/Spontaneous Breathing Trial "
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1. Administer opioid and/or sedative boluses before initiating an
infusions
- Evaluate the continued need for opioid/sedative infusions daily

2. Consider Non-opioid Analgesics 
- Multimodal protocol useful in surgical patients  

3. Revaluate opioid/analgesic and sedative choices daily
- Use of the same sedative from intubation to extubation rarely      
optimal

Choice of Analgesia and Sedation#



Mental Status Opioid Exposure Adjusted Odds ratio*^ P value
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! Severe pain was inversely associated with a transition to delirium (OR 0.72; 95% CI 0.53-0.97). 

Odds for delirium remained stable across study years and age groups, was observed in both medical and surgical patients, 
and was not dependent on the degree of pain present on the day preceding a transition to delirium. 

Duprey MS, Dijkstra-Kersten S, Zaal IJ, et al.  Am J Respir Crit Care Med 2021; 204:566-571 



Subramaniam B, Sharkar P, Shaefi S, et al  JAMA. 2019 Feb 19;321(7):686-696:
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- N=1112 critically adults were included
- Among the 5299 (53.7 %) observation days patients were awake without delirium, 

562 (11 %) transitions to delirium occurred the next day.
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1. Assess for Delirium every RN shift with CAM-ICU or ICDSC
- Ensure patients are maximally awake before CAM-ICU screening
- Delirium assessments should be documented/reported on rounds
- All ICU clinicians should be trained on proper CAM-ICU use 

2. Evaluate patients for new risk factors for delirium daily
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Dr. DRE: 
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" Simvastatin 80mg daily vs. placebo in critically ill adults 
with or without delirium

" Days alive with delirium or coma in the 14 days after 
randomization not different (5.7[5.1](Sim) vs. 6.1[5.2] days, 
p=0.66) 

" Rosuvastatin 20mg daily vs. placebo in critically ill adults 
with ARDS with or without delirium

" % of ICU days with delirium not different (HR=1.14; 95% CI 
0.92,1.41; p=0.22)

" % of patients with cognitive impairment at 6 months not 
different (HR=0.93; 95% CI 0.39, 2.22; p=0.87)

!"<#$%&'%$(%")*%>":?$(%,$@A<9%.$;%012B/%0127/%C4B0B D$$;E"F%G.%$(%")*%>":?$(%,$@A<9%.$;%0127/%3401H



Van den Boorgard M, et al. JAMA 2018; 319(7):680-691

No difference in delirium incidence between 
haloperidol (1 mg IV q6h or 2mg IV q6h) and 
placebo
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/"#&1&36,5*$16$7'#'0&7$#,!"#$#%&'(%

!"#$%%"&'()*$& +
We suggest ,-. using haloperidol, an atypical
antipsychotic, dexmedetomidine, a statin, or ketamine to
!"#$#%& delirium in (// critically ill adults (Conditional
recommendation, very low to low quality of evidence)
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No difference in LEEDS Sleep Score between groups
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Early Mobilization
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1. Screen Every ICU Patient Daily for Rehabilitation/Mobility
- PT ideal for screening
- RN, RT, RN assistants (and family) can deliver the mobilization 
- In bed rehabilitation will benefit patient

2. Ensure consensus re: Mobilization Start/Stop Criteria.  
3. Start mobilization efforts in 1-2 ICU beds and then slowly expand
4. Mobility RCTs show early mobility is far more effective than late      

mobility 
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Family Engagement and Empowerment/

1. Attempt to involve, engage and empower patients and families to 
be active participants in ICU Care

2. The best way for this to be done remains unclear
3. While family participation in ICU rounds is ideal; it is often NOT 

feasible. 
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Evidence: Sleep Promoting Protocol

9#8/'/:-%B'#(+8#)6#;%DD;%EFGHI%JKL%5M$%EFNH%*1%EFJO%P71'%)QR%?#71'#S+7*#'%"*:,/#"T%

Recommendation: 
We suggest using a sleep-promoting, multicomponent protocol in critically 
ill adults (conditional recommendation, low quality evidence).





Melatonin to Improve Sleep
!()*$&(/"+0
• 3 small RCT (n=60), 3-10 mg HS
• Only evaluated, lower, acuity patients with chronic respiratory failure 
• No clear improvements in sleep or reduced delirium

• While relatively safe and low cost, not FDA regulated. 
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Ramelteon to Reduce Delirium? 
Results of Three Randomized, Placebo-Controlled Trials 
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Antipsychotic Continuation Beyond ICU Discharge 

Devlin JW, et al. Crit Care Med 2018; 46 (9); e825-873 



Four Key Strategies to Reduce ICU Delirium

1. Screen critically ill adults regularly and reliably for delirium.
2. Recognize and reduce modifiable risk factors for delirium.
3. Focus on non-pharmacologic interventions known to reduce 

delirium that may include use a multimodal protocol (e.g., ABCDEF 
bundle). 

4. Generally, avoid pharmacologic interventions to reduce delirium in    
most patients.  
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What is the most important intervention to make in RS’s care at this time?
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