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“Medicine is more than a profession…It is not an 
occupation for those to whom career is more 
precious than humanity or for those who value 
comfort and serenity above service to others.”  
 
Abraham Joshua Heschel 
1964 AMA Convention 









NEJM 2013;369:1306-16 
Editorial by M. Herridge 



The Picture of Dementia Following ICU Care 



Global Cognitive Scores by Age 

NEJM 2013;369:1306-16 



Delirium and Executive Function 

NEJM 2013;369:1306-16 



Confirmed: Delirium Risk Factor for Long-
Term Cognitive Problems after ICU Stay 

• 1,101 survivors of critical illness, 37% with delirium 
• Studied only survivors and used self report 
• Multivariable analysis with adjustment for gender, 

admission dx, severity of illness (both APACHE IV and 
cumulative SOFA) 

• Delirium independent predictor of mild (O.R. 2.41, 
C.I. 1.57-3.69) and severe (3.1, 1.1-8.74) LTCI 1 year 

Wolters AE, Crit Care 2014;18:R125 

Presenter
Presentation Notes
Limitations: 
Only survivors so mortality analysis does not uproot ours
Biostats – dichotomous delirium ever/never, did use CAM-ICU twice daily but did NOT use duration of delirium (said was not possible)
LONG-TERM COGNITIVE IMPAIRMENT – no baseline incorporated so can’t tell is delirium was a causal factor or a marker of poor baseline.  
Used self-report off of EQ-6D, which is a 3-level multiple choice question, which is “minimal compared to extensive neuropsychological testing.”
Adjustment with Cumulative SOFA interesting.  They tested sensitivity analysis and it didn’t change things. 
Findings nicely supportive of NEJM BRAIN-ICU and also actually supportive of Lancet RM (negative with delirium not predicting HRQOL)




Cognitive Outcomes:  
Identical Cognitive Testing & Threshold* 

Prevalence of cognitive impairment 6 Months 12 Months 
P-Value 

(6 vs 12 mo.) 

EDEN/OMEGA – ARDS (2008-2012) 
   N=173 

 
 

36% 

 
 

25% 

 
 

0.001 

SAILS – SEPSIS-ARDS (2010-2014)  
    N=172  37% 29% 0.167 

Needham D (ALTOS) AJRCCM 2013;188:567-76 
Needham D (ALTOS) Lancet Resp Med 2016;4:203-12 

*1 cognitive test score ≥2 standard deviations (SD) below population norm  
or at  least 2 test scores ≥1.5 SD below norm 

Presenter
Presentation Notes
8.17.16 Test battery covered: executive function, language, verbal reasoning and concept formation, attention and working memory, and immediate and delayed memory

VDD:  the 4% is dividing the 13 out of 332 unique cohort of EDEN + SAILS. The way it is presented, we should divide the 13 with 172 = 8% of SAILS pts evaluated co-enrolled in EDEN. Should we use 8% instead?
To be consistent with next slide, I made SAILS p-value with 3 decimal places. Per our manuscript table, EDEN p-value is 0.001 and not <0.001

VDD: 
Ever* had any cognitive test:
EDEN: 173
SAILS: 172
In both: 13/332 (4%)  enrolled in both




Strictly Surgical Patients & POCD 

• Famous cohorts have advocated cognitive 
decline post-surgery (e.g. CABG & Pump-Head) 1  

• Trials have refuted that the cognitive decline 
had to do with bypass itself (OCTOPUS) 2 

• And now others have posited that the term 
POCD is a fallacy 3-5 

 1 Newman M, NEJM 2001;344:395-402 (n=261) 
2 Van Dijk D, JAMA 2002;287:1405-12 (n=281) 
3 Avidan M, Anesthesiol 2009;111:964-70 (n=575) 
4 Avidan M, Anesthesiol 2010;113:1246-8 
5 Avidan M, Anesthesiol 2016;124;255-8 





Global Cognition and Surgery Exposure 
n=1,040 

Hughes CG et al. Ann Surg 2016; Epub 



Executive Function and Surgery Exposure 
n=1,040 

Hughes CG et al. Ann Surg 2016; Epub 



Gunther M et al. CCM 2012;40:2022-32 

(A) 46 year old, no delirium      (B) 42 year old, 12 days of delirium  

Delirium and Brain Atrophy 

Presenter
Presentation Notes
Figure 2. 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.



Illuminating  
Neuropsychological dysfunction and 
Systemic  
Inflammatory mechanisms  
Gleaned after  
Hospitalization in  
Trauma 
ICU Study 

INSIGHT-ICU Study 



LTCI is Not Well-Defined  
after Primary Brain Injury 



TRAUMA ICU & HOSPITAL POST-DISCHARGE 

Primary 
Brain  
Injury 

 

Trauma, 
Hypoxia 

Secondary 
Brain  
Injury  

 

ICU Delirium 
Inflammation 

Primary 
Brain  
Injury 

 

Trauma, 
Hypoxia 

Non-Brain 
Injury 

 
Multisystem 
Injury, Burn 

LTCI ILL-Defined 

TIME ZERO DAYS-WEEKS MONTHS-YEARS 

LONG-TERM COGNITIVE IMPAIRMENT (LTCI)  
OF TRAUMA ICU SURVIVORS ? 
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LTCI Defined 

NIH R01, FOA PA13-302, 1R01GM120484 NIGMS (pending) The INSIGHT-ICU 
Study: Illuminating Neuropsychological dysfunction and Systemic Inflammatory 
mechanisms Gleaned after Hospitalization in Trauma-ICU Study  



  

  

  

Barr J et al. PAD Guidelines. Crit Care Med. 2013;41:263-306 
Baron R et al. German PAD Guidelines, GMS e-journal 2015;13:Doc19 

Delirium 



Airplane Draft  
ICU Liberation - 3 Columns 



Articles on ICU Delirium 
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Unrecognized Delirium 

Study   Setting  Provider Miss Rate 
Francis et al. 1990 Medical  Physicians 84% 
Elie et al. 2000  Emergency Physician 65% 
Inouye et al. 2001  Med-Surg  Nurses  81% 
Han et al. 2009  Emergency Physician 76% 
Van Eijk et al. 2009 ICU  Physician 81% 
Spronk et al. 2009 ICU  Phys/Nurses 70% 
Grossmann et al. 2014 Emergency Nurses  73% 
Rice et al. 2014   Med-Surg  Nurses  77% 
 
 
 

 



Shehabi  Y, SPICE, AJRCCM  2010;186:724-31 



Medical Intensive Care Unit 

When Delirium strikes, don’t forget 
about Dr. DRE 

Disease remediation 
Sepsis, COPD, CHF 
 
 
Drug Removal  
SATs and stopping benzodiazepines/ 
narcotics 
 
Environment  
Immobilization, sleep and day/night, 
hearing aids, glasses, noise 



Modifying the Impact of ICU-Associated 
Neurological Dysfunction MIND-USA 



  

  

  

Barr J et al. PAD Guidelines. Crit Care Med. 2013;41:263-306 
Baron R et al. German PAD Guidelines, GMS e-journal 2015;13:Doc19 

Delirium 



From Canadian Authors of SLEAP… 
n=712 and 3,620 patient-days 

“We found that nearly all patients were managed with 
continuous-infusion opioids and sedatives. We also 
found that actual practice was different from what we 
expected because the available clinical tools – such as 
protocols and assessment scales – were not necessarily 
applied at the bedside.”  

Burry LD, Can J Anesth May 2014 epub 
Data collected 2008-2009 



Feeling “Sideways” 



Teamwork – Brady’s Patriots 



Regarding delirium and sedation,  
let’s focus on teamwork and 

potentially modifiable aspects of 
care … 



Tipping Point - Malcolm Gladwell with Brooke and Blair Ely 



34 34 

ICU PAD Guidelines 
ABCDEF Bundle Checklist* 

•  A – Assess, Prevent and Manage Pain 
•  B – Both SATs and SBTs 
•  C – Choice of Sedation 
•  D – Delirium: Assess, Prevent and Manage 
•  E –  Early Mobility and Exercise 
•  F –  Family Engagement and Empowerment 

 *www.icudelirium.org 
*www.iculiberation.org 







Scientific Foundation for ICU Liberation and 
the ABCDEF Bundle… 

B: Both SATs and SBTs 
1. Ely E. N Engl J Med. 1996;335:1864-9 
2. Kress J. N Engl J Med. 2000;342:1471-7 
3. Girard T. Lancet. 2008;371:126-34 
4. Mehta G. JAMA 2012;308:1985-92 

 
C: Choice of Sedation and Analgesia 
5. Pandharipande P. JAMA. 2007;298:2644-53 
6. Riker R. JAMA. 2009;301:489-9 
7. Strøm T. Lancet. 2010;375:475-80 
8. Jakob S. JAMA. 2012;307:1151-60 
9. Reade M JAMA 2016;315:1460-1468 
10. Su X. Lancet 2016; epub ahead of print 
 
  
 



Scientific Foundation for ICU Liberation and 
the ABCDEF Bundle… 

D: Delirium  
11. Ely E. JAMA. 2001;286:2703-10  
12. Ely E. JAMA. 2003;289:2983-91 
13. Ely E. JAMA. 2004;291:1753-62  
14. Schweickert W. Lancet. 2009;373:1874-82  
 
E: Early Mobility 
15. Herridge M. N Engl J Med. 2003;348:683-93 
16. Levine S. N Engl J Med. 2008;358:1327-35 
17. Puthucheary Z. JAMA. 2013;310:1591-1600 
18. Kress J. N Engl J Med. 2014;370:1626-35 
19. Morris P. JAMA 2016;315:2694-2702 
 
 



Scientific Foundation for ICU Liberation and 
the ABCDEF Bundle… 

F: Family Engagement  
20. Schneiderman L. JAMA. 2003;290:1166-72 
21. Lautrette A. N Engl J Med. 2007;356:469-78 
22. Jabre P. N Engl J Med. 2013;368:1008-18 
23. Cameron J. N Engl J Med 2016;374:1831-41 

 
PICS: Post-Intensive Care Syndrome 
24. Iwashyna TJ. JAMA. 2010;304:1787-94 
25. Ehlenbach W. JAMA. 2010;303:763-70 
26. Herridge MS. N Engl J Med. 2011;364:1293-04 
27. Pandharipande PP. N Engl J Med. 2013;369:1306-16 
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ABCDEF Bundle Objectives 
 Optimize pain management. 
 Break the cycle of deep sedation and prolonged 

mechanical ventilation. 
 Reduce the incidence, duration of ICU delirium. 
 Improve short, long-term ICU patient outcomes. 
 Reduce health care costs! 

Morandi et al Curr Opin Crit Care 2011;17:43-9 
Vasilevskis et al Crit Care Med 2010;38:S683-91 
Zaal et al, ICM 2013;39:481-88 
Colombo et al, Minerva Anest 1012;78:1026-33 
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Liberation from… 

• Public Health Problem 
• Iatrogenic ignorance 
• Acquisition of new injury (neck-up & neck-down) 

 
How? By self-sacrifice, commitment, devotion to 
the truth of service to others, truth of these new 
data, and generation of a new way… 



Crit Care Med, Feb 2017 



Survival and Delirium/Coma Improved after Implementing 
PAD Guidelines via ABCDEF Bundle in >6,000 patients 
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OR = 1.15, p-value < 0.001

Mortality Improvement  Delirium and Coma Freedom  

NOTE: Adjusted for age, APACHE III, and mechanical ventilation 
7 California Hospitals, Interprofessional QI Implementation project 

 
Barnes-Daly MA, CCM 2017;45:171-8 

Ely EW CCM 2014;45:321-30 







San Francisco 
1970     2015 

Ely EW CCM 2014;45:321-30 



ABCDEF…Early Mobility and Family in Poland: 
Ventilated Patient and Her Husband with Shopping Cart 

Courtesy of Dr. Kasia Kotfis in Szczecin, Poland Ely EW CCM 2014;45:321-30 



A Doctor’s (ICU Team’s) Touch… 
Verghese TED Talk 

https://www.ted.com/talks/abraham_verghese_a_doctor_s_touch#t-937949  
Start at 15:50 minutes (watch 2.5 min) 

https://www.ted.com/talks/abraham_verghese_a_doctor_s_touch#t-937949


49 49 

Liberated…? 



50 50 

Liberated… 
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Liberated…texting while on vent 



52 52 

Liberated… 
ventilated patient and nurse “talking” 









Swimming Pool in the ICU: 
Ely WSJ Op-Ed on June 17, 2016  
Ely EW, ICM 2016 Sep;42:1502-3 

Author’s note: “At its heart, this story is not at all about any specific 
belief system, but rather about making the ICU a place where EOL 
wishes and resolutions are respected by the ICU team and achieved 
by the patient and family.” 



Louis Zamperini 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRw&url=http://georgiagirlwithanenglishheart.blogspot.com/2014/07/louis-zamperini-hero-proved.html&ei=x71GVPjPJNiTgwSQ-IDYAw&bvm=bv.77880786,d.eXY&psig=AFQjCNF7FqeLkaxFnnCHmcyX8oMMDWuwWw&ust=1414008617982542




Vanderbilt/VA ICU Delirium & Cognitive Impairment Study Group 

Presenter
Presentation Notes
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