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My Delirium Journey
Stanford: 1997-2001

June 17,2020

“First Ever”
Sleep-Delirium Study
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Vanderbilt: 2001-2009

My Delirium Journey

Ely. Lancet Resp Jan 2021

Johns Hopkins: 2009-2013

My Delirium Journey
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Baseline

0 4 128 2016
Week Week

Stage 1 Environmental 
Interventions Stage 2 Earplugs, Eye masks, Music

Stage 3
Pharmacologic 
Sleep Aid Guideline

24

Critical Care Med 2013;41:800-808Critical Care Med 2013;41:800-808

ICU Sleep-Delirium Improvement Project

Critical Care Med 2013;41:800-808Critical Care Med 2013;41:800-808

n=110 Baseline
n=175 Sleep QI
20% reduction in 

incidence of 
delirium/coma
(OR = 0.49, p=0.02)

5% improvement in daily 
delirium/coma-free 

status
(OR = 1.64, p=0.03)

ICU Sleep-Delirium Improvement Project
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A Delirium Journey: UCSD 2018 to Now
FREEDOM RCT
NIH/NIA R42 AG059451

multiComponent Actions to improve 
Light/sound and Mobility/rest in the ICU

(CALM-ICU) NIH/NIA K76 AG059936 (PI)

Nighttime+Daytime Intervention

di-ˈlir-ē-əm
“ a disturbance in attention and 

awareness that develops over a short 
period of time (hours to days), 
representing an acute change from 
baseline, that tends to fluctuate over 
the course of the day. ”  ─ DSM 5

A brain disturbance characterized by:
• Acute/rapid onset over hours/days
• Fluctuating course during the day
• Inattention
• Disorganized thinking or clouded consciousness
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Delirium is very common in the ICU

MICU

SICU
CCU
Mixed
Other

50-85%

30-80%
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Risk factors for ICU deliriumRisk factors for ICU delirium
Patient-Centered
Not Modifiable
•Advanced Age
•Cognitive 
impairments

•Traumatic brain injury
•Comorbidities
•Severity of illness

Modifiable
• Prior alcohol/drug 

use
• Hypotension
• Hypoxia
• Sepsis
• Metabolic disturbances
• ?Cigarette smoking

ICU-Acquired
Modifiable
•Benzodiazepines
•?Other sedation
•Drug-induced 
coma

•Uncontrolled pain
• Immobility
•Poor sleep quality
•Physical restraints
• Isolation status
•Disorientation
•Unawareness of 
surroundings

•?Mechanical 
ventilationImage: http://www.advances-in-medicine.net/

NEJM 2014;370(5):444-454.
Annals ATS 2013;10(6):648-56.
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Benzodiazepines and deliriumBenzodiazepines and delirium

Anesthesia 
2006; 104:21-26.

N=198 MV pts
Markov Model

1) CCM 2009;37:1898-1905. 2) JAMA. 2004; 291(14):1753-1762. 3) Critical Care 2005;9(4):R375-R381.
4) Crit Care Med 2004;32(4):955-962. 5) CCM 2013;41(1):264-306. 6) AJRCCM 2009; 180:1092-1097.

7) Crit Care Med 2014; 42:369–377. 8) NEJM 2013; 369:1306–16. 9) Crit Care Med 2010; 38:1513–1520.

Increased

HOSPITAL
LENGTH OF 

STAY2,3

Increased

ICU
LENGTH OF 

STAY1,2,3

Increased duration of

MECHANICAL 
VENTILATION1,2

Increased
HOSPITAL COSTS4

USA Annual Costs
$4-$16B/Year5

Increased risk of

EARLY
DEATH2,9

Long-term post-ICU

COGNITIVE & 
PHYSICAL 

IMPAIRMENTS6,7,86,7,8

Outcomes associated with ICU deliriumOutcomes associated with ICU delirium

$150B/Year
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Detecting ICU delirium:
Confusion Assessment Method for the ICU

(CAM-ICU)

Detecting ICU delirium:
Confusion Assessment Method for the ICU (CAM-ICU)

Step 1: Level of consciousness assessment
Richmond Agitation-Sedation Scale

Inouye Ann Intern Med 1990;113:941-948. Ely CCM 2001;29:1370-1379. Ely JAMA 2001;286:2703-2710.
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Detecting ICU delirium:
Confusion Assessment Method for the ICU (CAM-ICU)

Step 2: Acuity Assessment

Inouye Ann Intern Med 1990;113:941-948. Ely CCM 2001;29:1370-1379. Ely JAMA 2001;286:2703-2710.

JAMA 2010;304(4):389-395.

“Clinicians view delirium as inevitable in very ill 
patients and believe that it will resolve after the 
patient improves…without cognitive testing to 
confirm this belief.”

“We’ve been living with it 
so long we’re numb to it”
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“The COVID-19 pandemic has raised many challenges in 
managing critically ill older adults with attention to delirium 
prevention and management. To spare this vulnerable
population of older adults from poor outcomes associated with 
delirium, early recognition of delirium is critical. Despite the 
health care system limitations during this pandemic and the 
difficult clinical challenges, delirium screening and 
management remains an evidence-based cornerstone of 
critical care.”

Critical Care Clin 2021

MICU Delirium QI Project (UCLA) (2013-2018)
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CAM-ICU Assessments: UCLA MICU

C
AM

-IC
U 

Po
ck

et
 C

ar
ds

Ka
m

da
r “

D
el

iri
um

 1
01

” L
ec

tu
re

Ka
m

da
r J

oi
ne

d 
UC

LA

Benzodiazepine Use
Cumulative Midazolam Dose: Mechanically Ventilated Patients
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Delirium Detection: UCSD 2018-2019
How were we doing in 3g/3h (MICU)?

 CAM-ICU performed on every patient on every shift
 CAM-ICU status discussed on nurse-led rounds

but…

 Difficulty in sustaining prior delirium-prevention efforts
 Turnover in champions, leadership, and priorities
 ~50% of non-comatose patients scored “unable-to-assess”
 No formal established staff training methods

“Nurses Teaching Nurses” Video Shoot!
October 27, 2020

Improving CAM-ICU Performance
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Improving CAM-ICU Performance
Focus Group: Cumulative CAM-ICU Quiz Performance, N = 20 

Number of 
Questions

Mean % Correct

Pre-Post
DifferenceQuestion Topic

Pre-
Video 

Post-
Video 

P
Value

Feature 1: Acute Change in 
Mental Status 5 69% 88% 21% 0.0008

Feature 2: Inattention 10 69% 81% 21% 0.015

Feature 3: RASS 6 61% 60% 18% 0.9

Feature 4: Disorganized 
Thinking 6 60% 79% 21% 0.0002

CAM-ICU Scoring 1 60% 70% 40% 0.5

Entire Exam 28 66% 79% 14% <0.0001

27

28



8/3/2021

14

Delirium Assessment Barrier: LA County

Barrier Evaluation: Language
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Discharges by Race/Ethnicity in UCSD

Data Source: OSHPD CY 2019
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SPANISH CAM-ICU
Tobar et. al., Medicina Intensiva 2010
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“…Black and Latino patients 
demonstrate worse quality-of-
life measures, more 
neurobehavioural
complications, impaired 
community integration, and are 
less likely to receive treatment 
or be employed compared with 
white patients.”

Johnson et al., The Lancet Psychiatry 2020
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DELIRIUM DETECTION 2.0: SPANISH

ENGLISH SPANISH

Filming: July 22, 2021

Dr. Maria 
Maquine

DELIRIUM DETECTION 2.0: SPANISH

37

38



8/3/2021

19

• Spanish CAM-ICU educational package

• Video editing
• Quiz development 
• Focus Group

• Develop and implement educational 
interventions at UPR.

• Collaborate with Dr. Carmen Arroyo and Dr. Milagros 
Figueroa

• Develop infrastructure to associate delirium 
detection education with ICU outcomes.

• Large scale dissemination

FUTURE DIRECTIONS

ACKNOWLEDGEMENTS
• Francesca Novelli
• Hirsh Makhija
• Dr. Maria Marquine and lab members
• Silvia Marquine
• Dan Pollack
• MSTAR Program

Thank you!
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Finalize CAM-ICU Education
English: UCSD; Spanish: Univ. Puerto Rico/UCSD
Quiz validation and focus groups

Dissemination & Implementation
Teaming with UCSD DISC, nursing leadership
Audit and feedback, PDSA cycles
Performance measurement (ACTRI dashboard)

Intervention Evaluation (i.e., sedation, length of stay)
Outcomes measurement (ACTRI dashboard)

Multi-ICU Dissemination (Health/UC System, etc.)
Extramural funding (NIH, AHRQ, PCORI)

Delirium Detection & Prevention:
Larger-Scale Future Directions

Thank you!

@SleepICU @AmerDelirium
@ICURehab @ICURecovery @EurDelirium

ICUdelirium.org
ICUliberation.org

American Delirium Society
2022 Annual Conference
Indianapolis, June 12-14, 2022
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