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Sedation Lessons Learned 

1. Older and More Recent Studies 
 

2. Key Concepts 

A. Control group is critical 

B. Targeted level of sedation 

C. Sedative versus other drug/therapy 

D. Timing is everything 

E. Provocative questions 

 

 



Ostermann ME. JAMA 2000 



More Recent ICU Sedation Studies: 

MENDS SEDCOM MIDEX PRODEX SPICE 

Enrollment 8/04 – 4/06 3/05 – 8/07 2007-2010 11/13 - 2/18 

# Ctrs/Pts 2/106 65/366 44/500 31/498 74/3918 

Intervention Dex:Loraz 2:1 Dex:Mid Dex:Mid Dex:Prop EGDS:SC 

1° Outcome 12d DFCF %Time 

Target 

%Time Trgt 

Noninferior 

%Time Trgt 

Noninferior 

90d All-C 

Mortality 



Control Group is Critical 

• RCT to daily interruption or standard sedation, randomized 
to midazolam or propofol starting 48 hrs after enrollment 

• Target – Ramsay 3 (responsive to commands only) or 4 
(asleep, brisk response to a light glabellar tap or loud sound) 

• Interrupted midazolam/propofol and morphine daily until 
patients awake (3 of 4 instructions) or became agitated  

• Sedative infusions restarted at half the previous rates and 
were adjusted according to the need for sedation. 

Kress. N Engl J Med 2000; 342:1471 



• 128 adults continuous infusion sedation drugs 

• Daily wake-up versus standard care 

• Daily wake-up shortened: 
   duration ventilation:  4.9 vs 7.3 days, p=0.004 
   median ICU LOS:      6.4 vs 9.9 days, p=0.02 
   diagnostic testing:     9% vs 27%, p=0.02 

 
 

• % days patients were awake while receiving a 
sedative infusion 85.5% vs 9.0%, p<0.001  
 

 

Kress. N Engl J Med 2000; 342:1471 

Control Group is Critical 
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Control Group is Critical 



• N=423 Jan 2008-July 2011 

• Meds not controlled 

• Target lighter sedation 

– SAS 3-4 or RASS −3 to 0 

• Same interruption protocol as Kress 

 

Mehta S. JAMA 2012; 308:1985-92 

Control Group is Critical 



Mehta S. JAMA 2012; 308:1985-92 

• SAS scores were similar 

• 3.28 [2.92 - 3.85] Interrupt 

• 3.23 [3.0 - 3.71] Standard 

• ∆ 0.05 [−0.10-0.19], 

p=0.52 

 

• No difference T2Ext or  

 other outcomes 

• Increased sedation doses 

with interruption 

• Increased nurse workload        

with interruption 

Control Group is Critical 



Mehta. JAMA 2012; 308:1985-92 

Control Group is Critical 

Partial Liquid Ventilation – Control group did exceedingly well 

EGDT Sepsis – Control group did exceedingly poorly 



Level of Sedation 

• RCT 106 patients - Lorazepam vs Dexmedetomidine 
• RASS target determined by clinical team, later categorized  

– Deep = RASS -3, -4, -5 
– Light = RASS 0, -1, -2 

• Dexmedetomidine more days without coma or delirium-coma 
• No difference ventilator-free days, ICU LOS, 28-day mortality 

Pandharipande. JAMA 2007; 298:2644 
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Level of Sedation 

• RCT 106 patients - Lorazepam vs Dexmedetomidine 
• RASS target determined by clinical team, later categorized  

– Deep = RASS -3, -4, -5 
– Light = RASS 0, -1, -2 

• Dexmedetomidine more days without coma or delirium-coma 
• No difference ventilator-free days, ICU LOS, 28-day mortality 
 
• Dex higher daily dose fentanyl 575 vs 150 mcg, p=0.006 
• Drug effect vs Depth of Sedation effect 

 
Pandharipande. JAMA 2007; 298:2644 



SEDCOM  (Control Group Critical) 

Screening 
up to 96 h 

Double-Blind 
Treatment (X - 30 d) 

Follow-Up 

48 h  

Randomized  
2:1 DEX:MDZ 

ETT 

Day  0 

DEX (Optional load; 0.2-1.4 µg/kg/h) 

MDZ (Optional load; 0.02-0.1 mg/kg/h) 

Q 4 hr  RASS  -2 to +1 
Daily Arousal & CAM-ICU 
Nurse Assessment Q Shift 

Riker. JAMA 2009; 301:489-99  



Time in Target Sedation Range 

Dexmedetomidine Midazolam  Diff P 

77.3% 75.1% 2.2% 0.18 

Riker. JAMA 2009; 301:489-99  

• Same depth of sedation – similar time at light target in 

   both groups 

• Any differences in outcome NOT explained by deeper  

   sedation in one group 
 



Time to Extubation: Kaplan-Meier 

3.7 days 
5.6 days 

Riker. JAMA 2009; 301:489-99  



Sedative vs Analgesic 

• RCT 106 patients -Lorazepam vs Dexmedetomidine 

• RASS target determined by clinical team, later categorized  

– Deep = RASS -3, -4, -5 

– Light = RASS 0, -1, -2 

• Dexmedetomidine more days without coma or delirium-coma 

• No difference ventilator-free days, ICU LOS, 28-day mortality 

 

Pandharipande. JAMA 2007; 298:2644 



RASS -2 to 1 

RASS -3 to -5 

Pandharipande. JAMA 2007; 298:2644 

Sedative vs Analgesic 



Sedative vs Resources/Haloperidol 

• RCT: Propofol/Midazolam vs “No Sedation” 

• “No Sedation” = 1:1 nursing, sitter, PRN morphine, PRN 

haloperidol, continuous propofol for 6 hours x3, then 

continuous 

– 18% intervention protocol violation - continuous sedation 

– More agitated delirium (20% vs 7%, p=0.04), more 

haloperidol (p=0.014) 

– More ventilator-free days, shorter ICU/hospital LOS, 

mortality (0.06) 

• Excluded 27 patients - died or extubated <48 hours - ??? 

Strom T. Lancet 2010; 375:475-80 



Timing is Everything 

• SPICE 
• Early deep sedation was defined by the number of times RASS 

assessments (collected every 4 h) were between 23 and 25 
during the first 48 hours of ICU stay.  

• Deep sedation was treated as a continuous variable. Early 
deep sedation was the primary exposure variable in the time-
to-event analysis of outcomes occurring after 48 hours: 

 

• time to extubation, time to subsequent delirium, time to 
hospital death, and 180-day mortality 

Shehabi. AJRCCM 2012; 186:724-31 



Timing is Everything 

• SPICE 

 

Shehabi. Intensive Care Med 2013; 39:910-18 



Timing is Everything 

• RCT - Interruption of sedation 2-4 hours after arrival ICU, PRN 
continuous sedation for 6 h. If >2 periods of sedation in 24 h, 
continuous sedation prolonged until next day 

• Interruption group improved outcomes: 

– Shorter time to extubation (8 vs 50 hrs, p<0.0001) 

– Less coma (12% vs 50%, p=0.006) 

– Less delirium (43% vs 72%, p=0.0004) 

 

Chanques G. Lancet Respir Med 2017; 5: 795–805 



Possible Conclusions 

• Control group is critical to understanding 

impact of intervention 

• Targeted level of sedation may alter 

outcomes – light sedation probably the 

standard for many ICU patients (?deep) 

• Protocol must prevent or monitor bail-out 

medications to avoid confounding 

• Timing is everything – early (1st 48 hours) 

ICU sedation is important 

 



Provocative Questions 

• Can we take placebo-controlled ICU sedation studies off the 
table? 

• Are we beyond time in target sedation zone as primary, or is 
this the Gold Standard for “Sedation”? 

• Is mortality too high a bar? 

• Does ICU sedation for 4-7 days impact late outcomes? 

• Is resource utilization meaningful? 

– Ventilator duration or ventilator-free days 

– ICU LOS or ICU-free days 

– Discharge to home or rehab vs death/SNF 

– Short-term functional outcomes 

– Patient-focused priorities 


