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What’s Ahead?

1. Pharmacologic Management of Delirium in the ICU

2. Established Approaches in Delirium Heterogeneity

3. New Approaches in Delirium Heterogeneity



Pharmacologic Management of Delirium in the ICU



Clinical Trials to Identify Pharmacologic Treatments for 
Delirium



Current Approach to Delirium Clinical Trials

Potter KM, Prendergast NT, 
Boyd JG. Crit Care Med 2024;52(8):1285-1294.



Clinicians Tend to Use Medications for Delirium 
Management

Morandi A et al. Crit Care Med, 2017; 45(11): e1111-e1122
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Established Approaches in Delirium Heterogeneity
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Psychomotor Delirium Subtypes

Peterson J, et al. J Am Geriatr Soc 2006;54(3):479-84



Psychomotor Delirium Subtypes



Clinical Risk Factor-Based Delirium Subtypes
Hypoxic

Metabolic

Sedative-Associated

Septic

Unclassified

 Hypoxemia (2+ 15-minute intervals where SpO2 < 90%)
 Shock (Lactate > 4.4 mmol or 2+ 15-minute intervals where MAP < 

65mmHg)

 Known or suspected infection AND
 2+ systemic inflammatory response syndrome (SIRS) criteria

 Blood urea nitrogen > 17.85 
mmol/L

 Glucose < 2.5 mmol/L

 INR > 2.5 AND ALT or AST > 200 U/L
 Sodium < 120 mmol/L or > 160 

mmol/L

 Receipt of benzodiazepine OR propofol OR opioid OR
dexmedetomidine

 None of the above

Girard TD, et al. Lancet Respir Med 2018;6:213-222



Prevalence of Risk-Factor Based Delirium Subtypes

Girard TD, et al. Lancet Respir Med 2018;6:213-222



Risk-Factor Based Delirium Subtypes and 3-Month 
Cognition

Girard TD, et al. Lancet Respir Med 2018;6:213-222
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Days of Delirium among ICU Survivors



New Approaches in Delirium Heterogeneity



Potential New
Approaches
to Trials

Potter KM, Prendergast NT,  
Boyd JG. Crit Care Med 
2024;52(8):1285-1294.



Data-Derived Subtypes of Delirium

• Identify data-derived delirium 
subtypes

• Compare with delirium subtypes 
derived through other methods

• Compare short- and long-term 
outcomes

Potter KM, et al. EBioMedicine 2024; 100:104942 



Methods
• Secondary analysis of BRAIN-ICU & MIND-ICU prospective cohort studies

• Latent class analysis
• Data from first delirium identification (CAM-ICU)
• Model variables: Baseline, clinical, and treatment characteristics
• Primary fit evaluation: Bayesian Information Criterion elbow method

• Comparison with:
• Clinical subtypes
• Psychomotor subtypes
• Acuity subtypes

• Unadjusted comparisons of short- and long-term outcomes

Potter KM, et al. EBioMedicine 2024; 100:104942 



Results



Patient Characteristics
Characteristic Delirious BRAIN-ICU Cohort (n=731)

Years of age 63.3 (53.8, 72.2)
Race
White 662 (90.6)
Black or African American 63 (8.6)
Asian 2 (2.7)
Native Hawaiian or Pacific Islander 1 (0.1)
Other race 3 (0.4)

Female 302 (41.3)
BMI 29.0 (24.4, 34.8)
Charlson Comorbidity Index 2 (1, 4)
Years of education 12 (12, 14)
SOFA score 8 (6, 11)
Days of mechanical ventilation 2 (1, 3)

Data are presented as number (percentage) or 
median (25th, 75th percentile) 



Latent Class Analysis: Model Fit

• 1 through 10 
hypothesized 
classes

• Diminishing returns 
after k=4 classes

• Entropy R2 = 0.97

• Class err = 0.01

Model Fit

Potter KM, et al. EBioMedicine 2024; 100:104942 



Class 1:
• More propofol, fewer opioids
• Higher SpO2
Class 2:
• More hypotensive
• Worse kidney impairment
Class 3:
• More hypoxic
• Higher troponin
• Younger, higher BMI
Class 4:
• More ventilator days pre-

delirium
• Deeper sedation
• More benzodiazepines, 

opioids
• Worse liver function, lactate

Clinical 
Profile 
Among 
Classes

Age
Body mass index

Charlson Comorbidity Index
15-min MAP intervals < 65 mmHg

Cardiovascular SOFA score
15-min SpO2 intervals < 90%

Lowest SpO2-FiO2 ratio
Highest creatinine
Highest bilirubin

Highest lactate
Highest troponin

Duration of mechanical ventilation
Lowest RASS

Avg daily dose benzodiazepines
Avg daily dose dexmedetomidine

Avg daily dose opioids
Avg daily dose propofol



Comparison with Risk Factor-Based Subtypes

No meaningful 
representation 
of risk factor-
based delirium 

subtypes
in the data-

driven delirium 
subtypes



Comparison with Psychomotor Subtypes

No association
between

psychomotor 
subtypes

and data-driven 
subtypes



Comparison with Acuity Subgroups

Fewer patients 
from data-driven 
Class 2 in SOFA 

Quartile 1

Patients from all 
SOFA quartiles in 
all data-driven 

subtypes



Hospital Outcomes



Delirium- or Coma-Free Days Among Subtypes

• Class 1: 25 (15-28)

• Class 2: 19 (3-27)

• Class 3: 24 (13-27)

• Class 4: 19 (8-24)

p<.0001

Potter KM, et al. EBioMedicine 2024; 100:104942 



Days of Coma Among Subtypes

• Class 1: 2 (0-4)

• Class 2: 1 (0-4)

• Class 3: 2 (0-5)

• Class 4: 4 (2-9)

p<.0001

Potter KM, et al. EBioMedicine 2024; 100:104942 



Days of Delirium Among Subtypes

• Class 1: 3 (1-6)

• Class 2: 4 (2-9)

• Class 3: 3 (2-7)

• Class 4: 6 (3-9)

p<.0001

Potter KM, et al. EBioMedicine 2024; 100:104942 



Mortality



Potter KM, et al. EBioMedicine 2024; 100:104942 



Long-Term Outcomes



p=0.19, n=395 p=0.49, n=330

Long-Term Outcomes: Cognition

Potter KM, et al. EBioMedicine 2024; 100:104942 



Take Home Message

• We identified four data-driven delirium subtypes that were 
different from prior subtyping approaches

• Class 2 (hypotensive, kidney impairment) had greatest 
mortality

• Class 4 (benzodiazepines, liver dysfunction) had longest 
duration of delirium and coma

• Significant cognitive impairment affected the overall sample, 
but no statistically significant differences between subtypes



What’s Next?

• External validation

• Heterogeneity of treatment effect

• Examine influence of additional
domains

• Evaluate trajectories of subtypes

• Prospective identification of
delirium subtypes

Maclullich AMJ. International delirium phenotyping meeting.
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Thank you!

Apply for the NIDUS Boot Camp!
Deadline: July 7, 2025


	Advances in Delirium Phenotyping:�The Old and The New
	What’s Ahead?
	Pharmacologic Management of Delirium in the ICU
	Clinical Trials to Identify Pharmacologic Treatments for Delirium
	Current Approach to Delirium Clinical Trials
	Clinicians Tend to Use Medications for Delirium Management
	Established Approaches in Delirium Heterogeneity
	Slide Number 8
	Psychomotor Delirium Subtypes
	Psychomotor Delirium Subtypes
	Clinical Risk Factor-Based Delirium Subtypes
	Prevalence of Risk-Factor Based Delirium Subtypes
	Risk-Factor Based Delirium Subtypes and 3-Month Cognition
	New Approaches in Delirium Heterogeneity
	��Potential New�Approaches�to Trials
	Data-Derived Subtypes of Delirium
	Methods
	Results
	Patient Characteristics
	Latent Class Analysis: Model Fit
	Slide Number 21
	Comparison with Risk Factor-Based Subtypes
	Comparison with Psychomotor Subtypes
	Comparison with Acuity Subgroups
	Hospital Outcomes
	Delirium- or Coma-Free Days Among Subtypes
	Days of Coma Among Subtypes
	Days of Delirium Among Subtypes
	Mortality
	Slide Number 30
	Long-Term Outcomes
	Long-Term Outcomes: Cognition
	Take Home Message
	What’s Next?
	Acknowledgements
	Thank you!

