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Overview

- Phase-specific approach

« Muscle, Nerve, Brain

- Impact of ICU Practice on Long-term Outcome
» Post ICU Intervention- still modifiable?



Mitigating Muscle, Nerve and Brain Injury in ICU

Muscle , Nerve and Brain
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Resuscitation Glycemic Delirium Wakefulness
Steroids, NMB Control Treatment Early Mobility
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Efficacy and Safety of Corticosteroids for Persistent Acute
Respiratory Distress Syndrome

The National Heart, Lung, and Blood Institute Acute Respiratory Distress Syndrome (ARDS)
Clinical Trials Network*

CONCLUSIONS
These results do not support the routine use of methylprednisolone for persistent
ARDS despite the improvement in cardiopulmonary physiology. In addition, start-
ing methylprednisolone therapy more than two weeks after the onset of ARDS may
increase the risk of death. (ClinicalTrials.gov number, NCT00295269.)

N Engl J Med 2006;354:1671-84.



Table 4. Predictors of Distance Walked in Six Minutes during the First 12 Months after Discharge from the ICU.*

Variable 3 Months (N=33) 6 Months (N=82) 12 Months (N=83)
Multivariate Multivariate Multivariate

Univariate Analysis Univariate Analysis Univariate Analysis

Analysis (R2=0.31) Analysis (RZ2=0.37) Analysis (R2=0.10)

Age (in deciles)

B coefficient -30.2+14.1 -20.3+13 4 -15.4+13.1 -5.84+11.4 -0.4+12.6 -5.5£12.7

Pvalue 0.04 0.14 0.24 0.61 0.98 0.67
Female sex

B coefficient -50.74+46.4 -18.55+419 -95.78+40.6 -111.5+37.5 -56.90+36.9  -52.0:38.3

Pvalue 0.28 0.66 0.02 0.004 0.13 0.18
Mo systemic corticosteroid

treatment
B coefficient 178.18+43.7  127.0+47.5 116.16+41.1 61.0+40.5 72.70+37.8 55.7+38.9
Pvalue <0.001 0.009 0.006 0.14 0.06 0.16

Herridge et al. NEJM 2003
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INTENSIVE INSULIN THERAPY IN CRITICALLY ILL PATIENTS

GReeT VAN DEN BErRGHE, M.D., PH.D., PieTEr Wouters, M.Sc., FrRank WEeekers, M.D., CHARLES VERWAEST, M.D.,
Frans BrRuyninckx, M.D., Mier ScHetz, M.D., PH.D., Dirk ViLasseLaers, M.D., Patrick FErpinanDE, M.D., PH.D.,
Peter Lauwers, M.D., ano Roger BouiLon, M.D., PH.D.

Elﬁctrﬂm}rngraphic evidence of critical-illness

polyneuropathy — no./total no. (%)
At any time 107/206 (51.9) 45/157 (28.7) <0.001

On more than 2 occasions 39/206 (18.9) 11/157 (7.0) 0.001

atients requiring >14 days of ventilatory 93 (11.9) 57 (7.5) 0.003

support — no. (%)

Van Den Berghe et al. NEJM 2001
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No. of days without organ failure, from day 1 to day 28

No cardiovascular failure 18.3+9.4 16.6+10.4 0.12
No coagulation abnormalities 22.6+8.9 20.5+9.9 0.05
No hepatic failure 21.3:9.6 19.1+10.6 0.05
No renal failure 20.5£10.1 18.1:11.6 0.05
None of the four 15.849.9 12.2«11.1 0.01
Barotrauma — no. (% [95% Cl)):: 9(5.1[2.7-9.4)) 19 (11.7[7.6-17.6)) 0.43 (0.20-0.93) 0.03
Pneumothorax — no. (% [95% CI]) 7 (4.0[2.0-8.0) 19(11.7[7.6-17.6)  0.34(0.15-078) 0.0
MRC score — median (IQR){
At day 28 55 (46-60) 55 (39-60) 1.07 (0.80-1.45) 0.49
At ICU discharge 55 (43-60) 55 (44-60) 092 (0.71-1.19) 094

Papazian et al. N Engl J Med 2010;363:1107-16



Median Time from Median Time from
Randomization Hypoglycemia
to Hypoglycemia to Death
Subgroup Deaths Population (IQR) (IQR) Hazard Ratio (95% Cl) P Value

no. days

No hypoglycemia 726 3089 . 1.00
Moderate hypoglycemia 774 2714 1(0-2) 7 (2-21)
Stratified by treatment - 1.81 (1.59-2.07) <0.001
Stratified by treatment
and adjusted for baseline - 1.60 (1.39-1.85) <0.001
characteristics
Stratified by treatment
and adjusted for baseline
and postrandomization
characteristics
Severe hypoglycemia 79 223 4 (2-9) 8 (3-15)
Stratified by treatment —=— 3.21 (2.45-4.15) <0.001
Stratified by treatment

and adjusted for baseline —— 264 (2.01-3.47) <0.001
characteristics

- 1.41 (1.21-1.62) <0.001

Stratified by treatment
and adjusted for baseline
and postrandomization
characteristics

— 2.10 (1.59-2.77) <0.001

| |
0.16 1.00 6.00

ﬁDecreased Increasedr
Risk of Death Risk of Death

NEJM 2012 367;12:1108
Dowdy et al. Crit Care Med. 2009 ;37(5):1702-7




Table 3
Factors Associated with Positive Depression Screening Test during Early Recovery from Acute Lung Injury

Factor’ Relative Il'{jsl;'!I (95% CT) for Presence of Depression

Univariable P value Multivariable P value
BMI 40 kg/m* 34(20,5.6) <0.001 33(12,42) 0.03
Education 512 years 26011 50) 0.01 21007 43) 013
Pre-admission depression/anxiety® 41(1.6,10.0) <0.001 39(15,6.5) 0.005
Mean daily benzodiazepine dose >100mg/ 24(13.44) 0.004 24(11,38) 0.03
day midazolam
Mean daily minimum glucose in ICU <100 28(15.54) <0.001 26(12,42) 0.02
mg/dL

Dowdy et al. Crit Care Med 2008; 36(10):2726-2733
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Figure 2. Duration of Delirium and Global Cognition Score at 12 Months.
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The Adult Respiratory Distress Syndrome Cognitive
Outcomes Study

Long-Term Neuropsychological Function in Survivors of Acute Lung Injury

Mark E. Mikkelsen'2*, Jason D. Christie?*, Paul N. Lanken', Rosette C. Biester*# B. Taylor Thompsons3,

Scarlett L. Bellamy2, A. Russell Localio?, Ejigayehu Demissie’2, Ramona O. Hopkins®?,
and Derek C. Angus®

» Lower partial pressure of oxygen was associated with cognitive and psychiatric
impairment
» Hypoglycemia was associated with mood disorders

« Enrolment in a conservative fluid-management strategy was associated with
cognitive impairment

Am J Respir Crit Care Med 2012; 185:1307-13



Associations Between ICU and Longer-term Outcome

ACOS study —Mikkelsen

Steroids and weakness- ARDShet

Steroids and decreased PTSD- Schelling
Delirium and cognition- Jackson, Girard, Ely
PTSD and restraints- Jones

Hypoglycemia and Depression- Dowdy, Needham

O 0AWNE

Signal may be lost over time and relationships difficult to determine
Need to make biological sense; How do we prioritize?



W Early physical and occupational therapy in mechanically
ventilated, critically ill patients: a randomised controlled trial

William D Schweickert, Mark C Pohlman, Anne 5 Pohlman, Cderina Nigos, Amy] Pawlik, CherylL Esbrook, Linda Spears, Megan Miller,
Mietka Franczyk, Deanna Deprizio, Gregory A Schmidt, Amy Bowman, Rhonda Barr, Kathryn EMcCallister, Jesse B Hall, John P Kress

Summary
Lancet 2005: 373: 1874-82  Background Long-term complications of critical illness include intensive care unit (ICU)-acquired weakness and

Published Online  Meuropsychiatric disease. Immobilisation secondary to sedation might potentiate these problems. We assessed the
May 14,2000 efficacy of combining daily interruption of sedation with physical and occupational therapy on functional outcomes in

D00:10 10 6501 40- " P . A A . m .
LOIBR0AE hatients receiving mechanical ventilation in intensive care.
6736(09)60658-9

Lancet 2009; 373: 1874-82



Intervention Control p value
(n=49) (n=55)
Return to independent functional status at hospital 29 (59%) 19 (35%) 0-02
discharge
ICU delirium (days) 2.0 (0-0-6-0) 4-0(20-7-0) 0-03
Time in ICUwith delirium (%) 33% (0-58) 57% (33-69) 0-02
Hospital delirium (days) 2.0 (0-0-6-0) 4-0(2-0-8.0) 0-02
Hospital days with delirium (%) 28% (26) 41% (27) 0-01
Barthel Index score at hospital discharge 75 (7-5-95) 55 (0-85) 0-05
ICU-acquired paresis at hospital discharge 15 (31%) 27 (49%) 0-09
Ventilator-free days* 23.5(7-4-25-6) 21-1(0-0-23-8) 0-05
Duration of mechanical ventilation (days) 3-4(2:3-7-3) 6-1(4-0-9-6) 0-02
Duration of mechanical ventilation, survivors (days) 37(2:3-77) 5-6(3-4-8-4) 019
Duration of mechanical ventilation, non-survivors (days)  2-5(2-4-55) 95(5-9-14-1) 0-04
Length of stay in ICU (days) 5.9 (4.5-13-2) 7-9(6-1-12-9) 0-08
Length of stay in hospital (days) 13:5(8.0-231) 12-9(8.9-19-8) 0-93
Hospital mortality g (18%) 14 (25%) 0-53
Data are n (%), median (IQR), or mean (5D). ICU=intensive care unit. *Ventilator-free days from study day 1 to day 28.
Barthel Index scale 0-100, APACHE Il scale 0-71.
Table 3: Main outcomes according to study group

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



Implementing the Awakening and Breathing Coordination, Delirium
Monitoring/Management, and Early Exercise/Mobility Bundle into
Everyday Care: Opportunities, Challenges, and Lessons Learned for
Implementing the ICU Pain, Agitation, and Delirium Guidelines

Balas, Michele C. PhD, RN, APRN-NP, CCRNZ; Burke, William J. MD?; Gannon, David
MD?3: Cohen, Marlene Z. PhD, RN, FAAN#; Colburn, Lois BES®; Bevil, Catherine RN, EdDIS;
Franz, Doug BS7; Olsen, Keith M. PharmD, FCCP, FCCM&?; Ely, E. Wesley MD, MPH,
FCCM10.11: \/asilevskis, Eduard E. MD12.13

Critical Care Medicine
Issue: Volume 41(9) Supplement 1, September 2013, p S116-S127



Identifying and Modifying Remediable Injury after ICU

Phase-Specific Needs

Hospital Preparing for | Early Community| Late Communit
Ward Discharge Adjustment Adjustment
Risk stratity Educat Optimizing Facilitate Return
Inpt vs Outpt uca |o_n ADLs and to work or job
& Intensity of Preparation -
Rehab Independence| | Re-training




Rehabilitation after critical illness: A randomized, controlled trial

Christina Jones, PhD; Paul Skirrow, MPhil; Richard D. Griffiths, MD, FRCP;
Gerald H. Humphris, PhD, M Clin Psych; Sarah Ingleby, BSc; Jane Eddleston, FRCA; Carl Waldmann, FRCA;
Melanie Gager, RGN
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Figure 2. Short-Form Health Survey (SF-36) measure

physical function Z transformation scores (mean
and sD) over time by study group. TMean for
normal population (n = 2474); fmean for popu-
lation with severe illness (n = 256).

Jones et al. Crit Care Med 2003; 31: 2456-2461.



Jones ar al. Critical Care 2010 14R1&8
hittpatfec forumucomycontent’ 14/5R168
C CRITICAL CARE

RESEARCH Open Access

Intensive care diaries reduce new onset post
traumatic stress disorder following critical illness:
a randomised, controlled trial

Christina Jones'?, Carl Backmar, Maurizia Capuzzo®, Ingrid Egerad®, Hans Flaatter®, Cristina Granja’,
Christian mlandef Richard D Griffiths'™" . the RACHEL group

Table 2 Results at three months by study group

Study group
Variables (number, percentage) Control (n = 160) Intervention (n = 162) P value
Mew-onset PTSD 21 (13.1%) 8 (5%) .02
ICU seen as raumatic (POS) 75 (475%) 70 (43.29%) 036

*Chisguared test. PDS, PTSD Diagnostic Scale; PTSD, post-traumatic stress disorder.

Jones et al. Crit Care 2010: 14: R168



Challenges and Opportunities

Looking at ICU through the lens of long-term
outcome

Cause and effect relationships and risk modifiers
are emerging

Challenge of hierarchy

Need to understand how to capture muscle , nerve
and brain reserve clinically

Need to understand what is truly modifiable
Characterize risk strata



