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Front End vs. Back End
of critical care

“Peeling back” critical care
Studying “iatrogenesis imperfecta”



Delirilum: Snapshot Update (1)

40-60% nonvent & 60-80% of ventilated patients
MODS = ALI + AKI +...ABI

ABI = Acute Brain Injury = Organ Dysfunction
Hypoactive Delirium invisible and missed in 75%
Most common organ dysfunction, > half ICU days

Spronk P, ICM 2009
Schweickert W, Lancet 2009
Vasilevskis E, Chest 2010
Devlin J, CCM 2010



Delirilum: Snapshot Update (2)

Predicts 3-fold increase deat
Predicts longer ICU and hos

n; 10% per day rise

oital LOS, higher cost

of care, disposition other than home
Acquired dementia-like long-term disability
CIBI (Critical 1lIness-associated Brain Injury)

Not TBI but CIBI

Pisani M, CCM 2010
Shehabi Y, CCM 2010
Salluh J, Crit Care 2010
Girard T, CCM 2010
Vasilevskis E, CCM 2010



Aging and Critical lliness: ARDS & Sepsis
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Rubenfeld G NEJM 2005; 353: 1685-93



Association Between Acute Care
and Critical lliness Hospitalization
and Cognitive Function in Older Adults

w Context Studies suggest that many survivors of critical illness experience long-term
Catherine L. Hough, MD, MSc cognitive impairment but have not included premorbid measures of cognitive func-
Paul K. Crane. MD. MPH tioning and have not evaluated risk for dementia associated with critical illness.
Sebastien I. P. A. Haneuse. PhD Objectives To determine whether decline in cognitive function was greater among
—— —  olderindividuals who experienced acute care or critical illness hospitalizations relative
Shannon S. Carson, MD to those not hospitalized and to determine whether the risk for incident dementia dif-
J. Randall Curtis, MD, MPH fered by these exposures.

Eric B. Larson, MD, MPH

1. ~1300 patients >65 followed 6 years

2. Hospitalization independently associated with HR 1.4
and ICU with HR of 2.3 for Dementia

3. Of Dementias acquired during cohort, non-hospitalized
patients had Alz Dz 76% vs. 60% in Hosp Patients and
only 40% (meaning mostly non Alz Dz) in ICU patients

Ehlenbach W JAMA 2010;303:763-770



Cognitive Impairment: Sepsis
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Presenter
Presentation Notes
Prospective cohort study of patients enrolled in the health and retirement study, an ongoing cohort of 27,000 community dwelling americans >50 years old.  Every two years patients are assessed with good follow-up rates north of 90%.  



1520 episodes of sepsis in 1194 patients over the 7 year study period

84% had normal cognition at baseline; 7.8% were mildly imparied and 8.7% were moderate/severely impaired



This modeling used in this study used within-person variation over time in cognitive function to  estimate the impact of severe sepsis and to control for characteristics that did not change over time--in effect the patients served as their on controls over time.  Thus, in the LR analysis, patients who developed severe sepsis were at 3.5 (1.78-7.09) times the risk of developing moderate to severe cognitive impariment vs. those non-septic patients.



Severe sepsis was highly associated with progression to moderate/severe CI (OR 3.55; CI 1.78-7.09)  



Patients NOT mechanically ventilated had a 4.4x great odds for developing moderate to severe CI after SS (CI 1.95-9.99)


20% one benzo
or narcotic

60%

2 to 5 sedatives 20% no benzos
and narcotics or narcotics

Pisani, Crit Care Med. 37(1):177-183, 2009



Liberation & Animation

Ely EW, et al. N Engl J Med 1996;335:1864-9 SBT

Kress JP, et al. N Engl J Med 2000;342:1471-7 SAT

Girard TD, et al. Lancet 2008;371:126-34 Remove (A+B)
Strom T, et al. Lancet 2010;375:475-480 Remove Sedation
Pandharipande PP, et al. JAMA 2007;298:2644-53 Sedation choice
Riker R. et al, JAMA. 2009;301:489-499 Sedation choice
Schweickert et al, Lancet 2009;373:1874-82 Early Mobility

...quick tour of the RCT literature...



The ABCDE Bundle
Back End of Critical Care

e Awakening

e Breathing

e Coordination, Choice
 Delirium monitoring/management

e Early mobility and Exercise
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Ely EW, et al. N Engl J Med 1996;335:1864-9



Daily Interruption of Sedatives

SAT reduced ventilator time by =
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SATs (Dally Interruption) Used
In Minority Around World

e Canada- 40% get SATs (273 physicians in 2005)

e US. - 40% get SATs (2004-05)

o Germany — 34% get SATs (214 1CUs in 2006)
e Brazil-  32% get SATs (1,015 MDs in 2008)
e UK - 28% get SATSs, 82% use midazolam

e France—  90% continuous infusion (44 ICUs in 2005)

Meh'Fa S, CCM 2006;34:374-80. Tanios M, Proc Am Thorac Soc 2005;2:A793.
Devlin J, CCM 2006;34.:556-57. Martin J and Spies C, Crit Care 2007;11:R124
Payen JF, Anesthes 2007;106:687-95. Ramaswamy S, Intens Care Med (ESICM 2009)

Salluh J, Brazil, J Crit Care 2009



- ABC Trial: Benzodiazepines
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Daily Dose of Opiates
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Patients Discharged from the ICU (%)
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Patients Discharged from the Hospital (%)
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Patients Alive (%)

One-Year Survival
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Delirium and Long-Term Cognitive Outcomes
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The ABCDEsSs of Peeling Back and
Recovering from Critical Care

e Awakening

 Breathing

e Coordination, Choice
 Delirium monitoring/management

e Early mobility and Exercise



GABA GABA

benzodiazepine ‘«p propofol

p

neurosteroids
barbiturates



Presenter
Presentation Notes
GABA receptor - GABA binding in the cleft between the alpha and beta subunits.  It is inhibitory in neurons. Propofol binds the Beta 2 and Beta 3, 



There are over 19 subunits that comprise GABA receptors, but each has only 5 for any one…


Worldwide Sedation Practices

 GABA-ergics have been most widely used
sedative agents for 20 years

— Propofol #1 sedative infusion in U.S.
— Benzodiazepines most common sedatives worldwide

e “Less Is more” data support trends In use of
analgo-sedation or dexmedetomidine

Kress JP, NEJM 2000
Girard T, Lancet 2007
Strom T, Lancet 2010
Treggiari M, CCM 2009

Wunsch H, CCM 2010;37:3031-37
Patel R, CCM 2009;37:825-32
Salluh J, Crit Care 2010;14:R210


Presenter
Presentation Notes
Wunsch H, CCM 2010;37:3031-37 - OBJECTIVES: Many studies compare the efficacy of different forms of intravenous infusion sedation for critically ill patients, but little is known about the actual use of these medications. We sought to describe current use of intravenous infusion sedation in mechanically ventilated patients in U.S. intensive care units. DESIGN: Retrospective cohort study of intravenous infusion sedation among mechanically ventilated patients. Intravenous sedatives examined included benzodiazepines (midazolam and lorazepam), propofol, and dexmedetomidine. Use was defined as having received an intravenous infusion for any time period during the stay in intensive care. SETTING: One hundred seventy-four intensive care units contributing data to Project IMPACT from 2001 through 2007. PATIENTS: All patients who received mechanical ventilation. INTERVENTIONS: None. MEASUREMENTS AND MAIN RESULTS: Of 109,671 mechanically ventilated patients, 56,443 (51.5%, 95% confidence interval 51.2-51.8) received one or more intravenous infusion sedatives. Sedative use increased over time, from 39.7% (38.7-40.6) of patients in 2001 to 66.7% (65.7-67.7) in 2007 (p < .001). Most patients who received intravenous infusion sedation received propofol (82.2%, 81.9-82.5) vs. benzodiazepines (31.1%, 30.7-31.5) or dexmedetomidine (4.0%, 3.8-4.2). Of the patients, 66.2% (65.8-66.6) received only propofol, and 16.2% (15.9-16.5) only benzodiazepines. Among patients mechanically ventilated >96 hrs, propofol infusions were more common. Intravenous infusion narcotics (fentanyl, morphine, or hydromorphone) were used more frequently among patients who received benzodiazepines (70.1%, 69.1-71.0) compared with propofol (23.9%, 23.5-24.3), p < .001. CONCLUSIONS: The percentage of mechanically ventilated patients receiving intravenous infusion sedation has increased over time. Sedation with an infusion of propofol was much more common than with benzodiazepines or dexmedetomidine, even for patients mechanically ventilated beyond 96 hrs



Patel R, CCM 2009;37:825-32 - OBJECTIVE: A 2001 survey found that most healthcare professionals considered intensive care unit (ICU) delirium as a serious problem, but only 16% used a validated delirium screening tool. Our objective was to assess beliefs and practices regarding ICU delirium and sedation management. DESIGN AND SETTING: Between October 2006 and May 2007, a survey was distributed to ICU practitioners in 41 North American hospitals, seven international critical care meetings and courses, and the American Thoracic Society e-mail database. STUDY PARTICIPANTS: A convenience sample of 1384 healthcare professionals including 970 physicians, 322 nurses, 23 respiratory care practitioners, 26 pharmacists, 18 nurse practitioners and physicians' assistants, and 25 others. RESULTS: A majority [59% (766 of 1300)] estimated that more than one in four adult mechanically ventilated patients experience delirium. More than half [59% (774 of 1302)] screen for delirium, with 33% of those respondents (258 of 774) using a specific screening tool. A majority of respondents use a sedation protocol, but 29% (396 of 1355) still do not. A majority (76%, 990 of 1309) has a written policy on spontaneous awakening trials (SATs), but the minority of respondents (44%, 446 of 1019) practice spontaneous awakening trials on more than half of ICU days. CONCLUSIONS: Delirium is considered a serious problem by a majority of healthcare professionals, and the percent of practitioners using a specific screening tool has increased since the last published survey data. Although most respondents have adopted specific sedation protocols and have an approved approach to stopping sedation daily, few report even modest compliance with daily cessation of sedation


Benzodiazepines and Delirium:
Medical ICU

Delirium Risk

OR 1.2 (1.1-1.4),
P=0.003

Pandharipande et al.
1 * * Anesthesiology 2006:
Lorazepam Dose (mg) 124:21-6




Benzodiazepine and Delirium: Burn ICU
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Pandharipande et al., J Burn Research 2010



Patients Mechanically Ventilated (%)
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MENDS Prevalence of Delirium

B Dexmedetomidine OR (95% CI): 0.4 (0.2, 0.9)
O Lorazepam P=0.02
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Study Day
Number Assessed for Delirivm*

DEX 29 33 42
LS 19 17 29

Pandharipande P, JAMA 2008
Pandharipande P, Crit Care 2010
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Presentation Notes
No interaction with sepsis so delirium improvement similar in septic and non septic patients


The ABCDEsSs of Peeling Back and
Recovering from Critical Care

e Awakening

 Breathing

e Coordination, Choice
 Delirium monitoring/management

e Early mobility and Exercise
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B CARING FOR THE

®  CRITICALLY ILL PATIENT
lAMA Ely EW, JAMA 2004;291:1753-62

The Journal of the American Medical Associatior

Delirium as a Predictor of Mortality
in Mechanically Ventilated Patients
in the Intensive Care Unit
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Risk of death rises 10% per day

1. After adjusting for covariates, each day
spent In delirium was associated with
10%b Increased risk of death
at 6 mo (HR, 1.10; 95% ClI, 1.0-1.3).

2. After adjusting for covariates, each day
spent in delirium was associated with
10% increased risk of death
at 1 yr (HR, 1.10; 95% CI, 1.0-1.2).

1. Ely EW, JAMA 2004;291:1753-62
2. Pisani M, AJRCCM 2009;180:1092-7



Relative Hazard of

Death

Delirium Duration & Mortality
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Brain autopsy findings in intensive care unit patients
previously suffering from delirium: A pilot study™

David R. Janz MD?*, Ty W. Abel MD, PhD®, James C. Jackson PsyD°,
Max L. Gunther PhDY, Stephan Heckers MD, MSc®, E. Wesley Ely MD, MPH

*“Department of Internal Medicine, Vanderbilt University Medical Center, Nashville, TN 37232-8300

hﬂe,mrma ent of Pathology, Vanderbilt University Medical Center, Nashville, TN 37232-8300)

“Division of Allergy, Pulmonary, and Critical Care Medicine and the Center for Health Services Research,
Vanderbilt University Medical Center, Nashville, TN 37232-8300

YWanderbilt Center for Health Services Research, Tennessee Valley VA Geriatric Research Education Clinical Center,
Nashville, TN

“Department of Psychiatry, Tennessee Valley VA Geriatric Research Education Clinical Center, Nashville, TN
‘Division of Allergy, Pulmonary, and Critical Care Medicine and the Center for Health Xervices Research,
Vanderbilt University Medical Center, Nashville, TN 37232-8300

Keywords:
Delinium;

Brain autopsy;
MNeuropathology

Abstract

Purpose: Delinum affects 50% w 80% of intensive care unit (ICU)) patients and is associated with
increased risk of morality. Given the paucity of data reporting the neuropathologic findings in 1CU
patients experiencing delirium, the purpose of this pilot, hypothesis-generating study was to evaluate brain
autopsies in ICU patients who suffered from delirium to explore possible neuroanatomical comrelates.
Materials and Methods: Using delirium databases at Vanderbilt University, we identified patients who
had delifium in the ICU and subsequently died and received a brain autopsy durng the same hospita-
lization. Brain autopsy reports were collected retrospectively on all 7 patients who met these critenia.
Results: Patients” mean age was 55 (SD + 8.4) years, and median number of days spent with delirium
was 7 (=5 mterquartile range). In 6 (86%) of 7 patients, pathologic lesions nommally attributed to hypoxia
or 1schemia were noted m the hippocampus, pons, and stiatum. Hippocampal lesions represented the
most common neuropathologic site of injury, present in 5 (71%) of 7 patients.

Conclusions: Hypoxic schemic mjury m multiple locations of the brain was a common finding.
The biological plausibility of hippocampal lesions as a contributor to long-term cognitive impairmment
warrants postmortem investigation on a larger scale with comparison to patients nol experiencing
ICU delirium.

€ 2010 Elsevier Inc. All nghts reserved.




Nonpharm and Pharm in
Delirlum Management



Resolution of Delirium and Coma
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The ABCDEsSs of Peeling Back and
Recovering from Critical Care

e Awakening

 Breathing

e Coordination, Choice
 Delirium monitoring/management

e Early mobility and Exercise



Mobilization = Less Delirium

Variable Intervention Control P-value
(n=49) (n=55)

ICU/Hosp 2 days 4 days 0.03

Delirium Days

Time In ICU with 33% 57% 0.02

Delirium

Time in Hosp. 28% 41% 0.01

with Delirium

Schweickert et al, Lancet 2009;373:1874-82



Milestones Achieved Safely ~3
days earlier (p<0.001)

1. Standing
2. Marching
3. Walking
4. Transferring



Screening/Presenting on Rounds 4
items In 10 seconds

s > -
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CAM-ICU
Drugs

(where going?)
(where now?)
(where now?)
(how got here?)




1a

e adequate to
SS target
r Yes

Reassess often
ium?

b

RASS at target?

(default is -1 to 0)
SAT+SBT daily

€D pelir

*Detailed dosing information available in WizOrder.
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Sedating - Below the Water Level

“lI came awake on the fifth day. My first memory is that of
floating up from the ocean bottom, my eyes still
waterlogged and with what felt like scuba gear stuffed in my
mouth and throat. | couldn’t speak. As | broke to the
surface, | understood that | was still in the ICU at Our Lady,
but | heard nothing of what anybody said.” Marion Stone

Cutting for Stone by Abraham Verghese




Public Health Problem:
Brain Dysfunction in ICU

Acute brain dysfunction (delirium) occurs in 60-80% of

high severity ICU patients and independently predicts
poor outcomes

Over 50% of ICU survivors suffer a functionally
debilitating dementia-like illness

Every additional day of delirium appears to be an
Independent predictor of death and a dementia-like illness
Intensive care should be restructured to prioritize
maximizing brain function including optimization of
sedative exposure and rehabilitation






The JEDI Study:
Japanese Epidemiology of Delirium
In the ICU

Tsuruta R.
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Copyright {C) 2002, E. Wesley Ely, MD, MPH and Vanderbilt University, all rights reserved

Japanese Translation by:

Ryosuke Tsuruta, MD, PhD Kenji Fujimoto, MD Ayumi Shintani, PhD, MPH

Assistant Professor Staff Physician Assistant Professor

e (i TEON R, e, e e T SR e o e e N R g S g



Background

e |CU delirium
1 ) High incidence ( 80% )
2 ) Many unavoidable risk factors
3 ) Predictor of six month mortality
 Evaluation of delirium using validated tool
Japanese CAM-ICU


http://www.icudelirium.org/docs/CAM_ICU_training_Japanese.pdf

Cohort study at the ICU of Yamaguchi
University Hospital

April 1, 2008-June 30, 2008

10-12 am, once-daily delirium evaluation
e 20% of enrolled patients ( 21/103 )

e 76% of ventilated patients ( 13/17 )
 All hypoactive delirium



Cohort study at the ICU of Yamaguchi
University Hospital

Variable OR (95%CI) P Value
Use of mechanical 10.50 (2.36-46.72) 0.002
ventilator
Serum max-CRP (mg/dL) 1.42 (1.03-1.95) 0.032
Length of ICU stay (days) 1.11 (1.00-1.23) 0.043

Tsuruta R, et al. General Hospital Psychiatry. 2010; 32: 607-11



Correlation between serum CRP and
plasma anticholinergic activity

Spearman’s rho = 0.65 o Delirious

p <0.0001 e Non-delirious
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Purpose and necessity of the
JEDI

* Prevalence of delirium in the Japanese ICU
using the common evaluation tool

* Prevalence of ICU delirium among the
different kinds of ICU (medical, surgical,
and critical care & trauma center)

 Risk factors for ICU delirium (severity,
Infection, sedation, etc.)



What will we learn from JEDI?

Prevalence of ICU delirium in Japan

Relationship between delirium duration and
28-day mortality

Risk factors for ICU delirium
Other epidemiological aspects of delirium in Japan

Relationship between sedation/analgesia practices
and prevalence of ICU delirium

Appropriate frequency of routine delirium
monitoring



I,
\2

VI.

Patients

Inclusion;

Mechanically ventilated adult ICU patients (48=hours)
Exclusion;
DNAR patients

Persistent disturbed consciousness (i.e., due to anoxic
encephalopathy, brain stem hemorrhage or head trauma)

Neurosurgical patients

History of chronic dementia, psychosis, mental retardation and
neuromuscular disease

Visual and hearing disturbance
Unable to understand Japanese language



Methods of the JEDI
1 ) Design: observational cohort study
2 ) Outline
(1) Entry
June 1, 2011-July 31, 2011 (the 15t choice)

Oct 1, 2011-Nov 30, 2011 (the 2" choice)
(2 months entry)

+ follow up for 28 days



Methods of the JEDI (2)

(2)Primay end points
1) 28 day outcome after intubation
2) ventilator free days
3) incidence of VAP
4) incidence of re-intubation
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