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Soccer is the real football
Goaaaaal .......
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Happiness and Pain

• Happiness is not being pained in body or 
troubled in mind. 

Thomas Jefferson 

• There is no coming to consciousness 

without pain. 

Carl Jung 5
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Anaesthesia Intensive Care



Patient Centred Management
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Balanced Anaesthesia
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Imbalanced ICU Sedation
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Is there a GOLD standard for ICU Sedation ?

SCCM Guidelines 2002 vs 2010 / 2011 
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ICU procedures and routine is painful and very unpleasant



It is a matter of mind set

“... If you don’t like something, 
change it . . 

If you can’t , change the way you 
think about it . . . “

Mary Engelbreit
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Deficiency needs 

Growth needs

CVS  Ventilation Renal CNS etc . .  

Prevention of MSOF / Adverse events

Prophylactic measures DVT / Ulcer etc 

Disease control and/or reversal 

Physical recovery

Cognitive recovery

Back to 
normal 

ICU patients



Hierarchy of Needs for
ICU patients

Needs Survival  Growth and independence   

Physiological 
Function 

Liberation from 
artificial support

Recovery and 
rehabilitation



Hierarchy of Needs for
ICU Sedation 

Needs 

Analgesia 

Sedation

Cognitive 
Wellness 



Hierarchy of Needs for
ICU Sedation 

Needs Essential 

Analgesia 

Pre-emptive 
Early

Effective  
Monitored 

Multi-modal

Sedation

Targeted
Light 

Monitored

Cognitive 
Wellness 

Sleep promotion
Noise reduction
Physical activity

Day light exposure
Interactive environment

Delirium prevention



Hierarchy of Needs for
ICU Sedation 

Needs Essential Gain  

Analgesia 

Pre-emptive 
Early
Effective  
Monitored 
Multi-modal

Physiological stress
PTSD

Agitation
Wellbeing and motivation

Less sedative agents

Sedation

Targeted
Light 
Monitored

Agitation
Delirium

Ventilator dependency
ICU infections

ICU stay

Cognitive 
Wellness 

Sleep promotion
Noise reduction
Physical activity
Day light exposure
Interactive environment
Delirium prevention

Long-term cognitive function
PTSD

? Mortality



Integrated Sedation Strategy
The three tenants

• Effective pain relief
– Pain assessment

– Treat underlying causes

• Targeted Sedation
– Frequent monitoring RASS

– Light sedation UNLESS clinically indicated 

• Cognitive welfare 
– Sleep promotion, day light, noise reduction

– Early recognition and Rx of delirium CAM-ICU

– Psychological support



Sister Instruments for Consciousness 
Monitoring in ICU

Arousal Assessment 

RASS Sedation Scale 

– Validated in over hundreds 
of surgical and medical 
patients

– Excellent reliability (k= 0.91)

– Verbal from physical 
stimulus 

– Duration of eye contact

Content Assessment

CAM-ICU for Delirium 

– Validity ~95%

– Excellent reliability (k= 0.92)

– Takes 2 minutes at bedside 
(including RASS)

– Implemented with >90% 
compliance  

Sessler et al, AJRCCM 2002;166:1338-44,   Ely et al, JAMA 2003;289:2983-91
Ely et al, Crit Care Med 2001;29:1370-79     Ely et al, JAMA 2001;286:2703-2710



No response to No response to voice or physicalvoice or physical stimulationstimulationUnarousableUnarousable--55

No response to voice, but movement or eye opening to No response to voice, but movement or eye opening to 
physicalphysical stimulationstimulation

Deep sedationDeep sedation--44

Movement or eye opening to Movement or eye opening to voicevoice (but no eye contact)(but no eye contact)Mod. SedationMod. Sedation--33

Briefly awakens with eye contact to Briefly awakens with eye contact to voicevoice ((<<10 seconds)10 seconds)Light sedationLight sedation--22

Not fully alert, but has sustained awakening (eye Not fully alert, but has sustained awakening (eye 
opening/eye contact) to opening/eye contact) to voicevoice ((10 seconds)10 seconds)

DrowsyDrowsy--11

Alert and calmAlert and calm00

Anxious; but movements not aggressive or vigorousAnxious; but movements not aggressive or vigorousRestlessRestless++11

Frequent nonpurposeful movement, fights the ventilatorFrequent nonpurposeful movement, fights the ventilatorAgitatedAgitated++22

Pulls or removes tubes or catheters; aggressivePulls or removes tubes or catheters; aggressiveVery agitatedVery agitated++33

Overtly combative, violent; immediate danger to the Overtly combative, violent; immediate danger to the 
staffstaff

CombativeCombative++44

Level of Sedation AchievedLevel of Sedation AchievedTermTerm
ClinicalClinical
ScoreScore

Richmond Agitation and Sedation Scale (RASS)

Sessler.  Am J Respir Crit Care Med 2002; 166: 1338-44



Confusion Assessment Method for ICU 
(CAM-ICU)

Ely EW.  JAMA 2001; 286:2703-10
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Anti-Delirium agent CAM-ICU

Axis of peace in ICU sedation



Pain & Analgesia
• Puntillo KA, White C, Morris AB, et al. Patients’ perceptions and 

responses to procedural pain: results from Thunder Project II. Am J 
Crit Care 2001

• Gelinas C. Management of pain in cardiac surgery ICU patients: have 
we improved over time? Intensive Crit Care Nurs 2007

• Breen D, Karabinis A, Malbrain M, et al. Decreased duration of 
mechanical ventilation when comparing analgesia-based sedation 
using remifentanil with standard hypnotic-based sedation for up to 10 
days in intensive care unit patients: a randomised trial. Crit Care 2005

• Dahaba AA, Grabner T, Rehak PH, et al. Remifentanil versus morphine 
analgesia and sedation for mechanically ventilated critically ill 
patients: a randomized double blind study. Anesthesiology 2004

• Rozendaal FW, Spronk PE, Snellen FF, et al. Remifentanil-propofol 
analgo-sedation shortens duration of ventilation and length of ICU 
stay compared to a conventional regimen: a centre randomised, cross-
over, open-label study in the Netherlands. Intensive Care Med 2008

• 33. Muellejans B, Matthey T, Scholpp J, et al. Sedation in the intensive 
care unit with remifentanil/propofol versus midazolam/fentanyl: a 
randomized, open-label, pharmacoeconomic trial. Critical Care 2006
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Early Analgesia
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Early Analgesia
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Analgesia and Delirium
Pandharipande Journal Trauma 2008



Balanced ICU sedation
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Midazolam Kinetics 
in Critically Ill

• Reduced Albumin - Higher free midazolam in critically ill

• First 4 days of treatment, midazolam clearance decreased by 25% and plasma 
midazolam concentrations increased significantly

• α1-hydroxymidazolam responsible for prolonged sedative effect

• Good correlation between both median midazolam and α1-hydroxymidazolam plasma 
concentrations with the degree of sedation. However, due to high interpatient 
variability.

• Age effect
– the younger patients required higher midazolam doses (mean ± SD 71 ± 9 vs 35 ± 6 mg) 

compared with the older patients to achieve same EEG endpoints.

• Renal impairment
– significantly reduced clearance of the α1-hydroxymidazolam metabolite and significantly 

longer half-lives of both midazolam (mean ± SD clearance 132 ± 21 vs198 ± 32 ml/min) and 
α1-hydroxymidazolam (14 ± 2.9 vs186 ± 23 ml/min) compared with patients without renal 
failure  

• Liver
– Patients with cirrhosis have a significantly prolonged midazolam half-life (mean ± SD 2.89 ±

1.08  vs1.65 ± 26 hrs) compared with patients without cirrhosis  

30Clinical pharmacokinetic monitoring of midazolam in critically ill patients.
Spina SP, Ensom MH. Pharmacotherapy 2007



Light Sedation
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Light Sedation
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Sedation depth

• 114 patients randomised

• Hip replacement/repair under spinal anaesthesia

• Propofol sedation
– Deep (BIS ± 50) vs Light (BIS ± 80%)

– 19% vs 40% 

– P=0.02 

33
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15%

30%
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Delirium
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Sedation strategy and outcome
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No sedation 
(n=55)

Sedation
(n=58)

p value

Days without MV 13(11.8);18(0-24) 9·6 (10·0); 6·9 (0–20·5) 0·0191

LOS ICU 13·1 (5·7–..) 22·8 (11·7–..) 0·0316*

LOS Hosp 34 (17–65) 58 (33–85) 0·0039*

Mortality ICU 12 (22%) 22 (38%) 0·06

Mortality Hosp 20 (36%) 27 (47%) 0·27

Drug doses mg/kg)

Propofol /h/infusion 0 (0–0·515) 0·773 (0·154–1·648) 0·0001

Midazolam 0 (0–0) 0·0034 (0–0·0240) <0·0001

Morphine (per h of 
mech.ventilation)

0·0048 (0·0014–
0·0111)

0·0045 (0·0020–
0·0064)

0·39

Haloperidol /day / 
mech.ventilation

0 (0–0·0145) 0 (0–0) 0·0140

Tracheostomy 16 (29%) 17 (29%) 0·98

VAP 6 (11%) 7 (12%) 0·85

Agitated delirium 11 (20%) 4 (7%) 0.04
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People 
were coming 
to get me , 
they came on 
horses, they 
were killing 
people 



Risk factors for delirium in intensive care patients:
a prospective cohort study

Bart Van Rompaey   Critical Care 2009
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Risk factors for delirium in intensive care patients: a prospective cohort study

Bart Van Rompaey   Critical Care 2009

38



39



40



41



42



43



44



R. Riker Crit Care Clin 25 (2009) 527–538 45





Changing Sedation Practice
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Agents used by expected ICU LOS
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Trends in IV sedation over time
GEE corrected
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IV infusion of ventilated
patients each day



ANZICS  CTG Point Prevalence Program 2010
Seppelt, Glass and Taylor

• 582 pts in 41 ICUs.
– Sepsis criteria 24.5%

– APACHEII 18.6 

• Ventilated 52%
– Sedation score 58%

– RASS most common score

– Target sedation 35%

– 1/3 no sedative drugs
• More propofol less midazolam

– 17% Planned interruption

– 3% delirium assessment
56
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Australian and New Zealand
Sedation Practices in Intensive Care

S P I C E
Chief Investigator

Yahya Shehabi

Principal investigators
Rinaldo Bellom
Steve Webb
John Myburgh
Michael Reade
Ian Seppelt
Frances Bass
Leonie Weisbrodt



Mortality

Cognitive 
function

Quality of 
life

Our ultimate objective

Sedation 
& 

Analgesia 
Practice

Ventilation time
ICU stay
Anxiety 

Agitation
Delirium

NM disease
Immunity
Infections

Soft outcomes

Patient 
centred 

outcomes



Benzodiazepine and Opioid use and the Duration of 

Intensive Care Unit Delirium in an Older Population
Margaret A. Pisani   CCM 2009 37(1)
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Open minds can only enhance
intelligent minds . . .

. . We must stop thinking about 
Sedation drugs . . 

We must focus on Sedation Strategy , 
drugs are a means to achieve it . . “
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Complex surgical procedures

Critically ill ventilated patients > 24 hours

Transition from other IV sedatives



Tomorrow is upon us . . .

“. . . Change is the law of life.
And those who look only to the
past or present are certain to
miss the future . . .” 

JFK



y.shehabi@unsw.edu.au


