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Appendix. SLEAP Clinical Collaborators 

Canadian Investigators: 

 Dr. Sangeeta Mehta (Lead), Dr. Lisa Burry, Marilyn Steinberg, Dr. Stephen Lapinsky, Cheryl Ethier; Mount Sinai 
Hospital, Toronto 

 Dr. John Granton, Dr. Margaret Herridge, Dr. Niall Ferguson, Paulina Farias, Andrea Matte, Nancy Brockest, Lucy 
Mironyuk; University Health Network, Toronto 

 Dr. Deborah Cook, Andrea Tkaczyk, Ellen McDonald, France Clarke; St. Joseph’s Healthcare, Hamilton 
 Dr. Rob Fowler, Nicole Marinoff, Derek Parsotam, Karen Code; Sunnybrook Health Sciences Centre, Toronto 
 Dr. Peter Dodek, Betty Jean Ashley, Sheilagh Mans; St. Paul's Hospital, Vancouver 
 Dr. Karen Burns, Orla Smith, Kerri Porretta, Yoon Lee, Vicki Wen, Beth Fry; St. Michael's Hospital, Toronto 
 Dr. Maureen Meade, Lori Hand; Hamilton Health Sciences, Hamilton General Hospital, Hamilton 
 Dr. Michael Jacka, Leeca Sonnema, Carey Kinjerski, Tamara Kreidl; Walter C. Mackenzie Health Sciences Centre, 

Edmonton 
 Dr. Kendiss Olafson, Wendy Janz; Health Sciences Centre, Winnipeg 
 Dr. Yoanna Skrobik, Johanne Harvey; Maisonneuve Rosemount Hospital, Montreal 
 Dr. Steven Reynolds, Dr. Sean Keenan, Miroslav Svetik; Royal Columbian Hospital, New Westminster 
 Dr. Steven Reynolds, Dr. Sean Keenan, Dr. Ted Lawson, Sheilagh Mans; Surrey Memorial Hospital, Surrey 
 Dr. Jim Kutsogiannis, Patricia Thompson; Royal Alexandra Hospital, Edmonton 

 
U.S. Investigators: 

 Dr. John Devlin, Dr. Erik Garpestad, Dr. Russ Roberts; Tuft’s Medical Centre, Boston 
 Dr. Maged Tanios, Hyunsoon Park; Long Beach Memorial Medical Centre, Long Beach 

 
SLEAP Steering Committee: Sangeeta Mehta (Principal Investigator), Karen Antoni, Lisa Burry, Deborah Cook, Dean Fergusson, 
Maureen Meade, Marilyn Steinberg (Project Manager). 
 
SLEAP Methods Center: Catherine Bordeleau, Jennie Cote, James Jaffrey, Isabelle McCue, Tim Ramsay, Elham Sabri, My-Linh 
Tran, Dong Vo, Ranjeeta Mallick. 
 
Data Safety Monitoring Committee: Drs. Jesse Hall (Chair), Rollin Brant, Scott Epstein.  
 
SLEAP Writing Committee: Sangeeta Mehta (Chair), Lisa Burry, Deborah Cook, Dean Fergusson, Maureen Meade. 
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SLEAP Statistical Analysis Plan 
 
Details in the SLEAP Pilot Trial: 
Mehta S, Burry L, Martinez-Motta JC, et al, for the Canadian Critical Care Trials Group. A randomized trial of daily awakening in 
critically ill patients managed with a sedation protocol – A pilot trial. Crit Care Med 2008;36:2092-99. 
 
Further Details: 
Guiding analytic approaches:  
For this effectiveness trial, all statistical analyses will be based on an intention-to-treat approach. All participants will be analyzed 
according to the allocated intervention, whether they received it or not.  
 
Baseline analyses:  
Baseline characteristics of patients in the 2 treatment arms will be assessed using frequency distributions and univariate descriptive 
statistics including measures of central tendency and dispersion. We will compare all major baseline variables for both arms to 
identify any clinically meaningful imbalances that may influence the primary outcome.  
 
Principal analysis of primary outcome measure:  
We will compare the time to the development of our primary outcome (successful extubation) between patients allocated to 
protocol-directed sedation and daily interruption versus protocol-directed sedation alone. Successful extubation is defined as when a 
patient is extubated, and remains extubated for >48h. Unadjusted rates of time to extubation with 95% confidence intervals will be 
compared using log-rank tests. In addition, Cox proportional hazards regression models will be used to determine a crude hazard 
ratio and to further elucidate the measure of effect while adjusting for possible confounding variables. Censoring of the primary 
outcome will occur at death, transfer to another institution, or 28 days. We will also conduct a per-protocol analysis of patients who 
had interruptions on more than 75% of eligible study days, 
 
Principal analysis of secondary outcome measures:  
As with the primary outcome, unadjusted survival rates with 95% confidence intervals will be calculated for ICU, mortality, hospital 
mortality, ICU discharge, and hospital discharge. Cox proportional hazards regression models will be used to evaluate the measure 
of effect while adjusting for possible confounding variables. The dichotomous outcomes such as self-removal of Foley catheter, 
endotracheal, or nasogastric tubes will be analyzed using Chi-square tests for unadjusted proportions. If all assumptions are met for 
parametric analyses of the continuous variables, we will use a 2-sample t-test; otherwise, we will use a 2-sample Wilcoxon Rank 
Sum test. Mean SAS and VAS scores per patient, and mean differences with 95% confidence intervals will be calculated.  
 
Subgroup Analyses:  
We will conduct one pre-specified subgroup analysis, based on classification of a patient’s ICU admission as medical versus 
surgical/trauma. We hypothesize that medical patients would benefit more than surgical patients from daily interruption, given 
their anticipated longer durations of mechanical ventilation and sedative infusions. We will apply a treatment by subgroup 
interaction to assess whether the magnitude of treatment effect is significantly different between subgroups. 
 
SLEAP Determination of Sample Size 

Our primary outcome is time-to-extubation. Given that the distribution of mechanical ventilation (MV) days is not normal, we ran 
simulations based on finding a 2 day difference in median days between the 2 arms. The longer the duration of MV, the greater the 
risk of complications associated with intubation and immobility. A 2-day difference in median MV days was determined by 
investigators, experts and CCCTG members at the January 2007 meeting, as clinically important. Given that all 3 of the previous 
RCTs demonstrated reductions in median MV duration of at least 2.4 days, we considered this to be a plausible difference. In the 
SLEAP Pilot Trial, the median duration of MV for 65 patients was 7.5 days. In 2004-2005, the median duration of MV (or time to 
extubation) in 685 patients ventilated >2 days in 3 Toronto ICUs (Mount Sinai Hospital, University Health Network General and 
Western sites) was 7 days (IQR 3, 14). Five exclusion criteria used in the SLEAP Pilot Trial were removed (known 
alcohol/sedative/analgesic abuse; psychiatric illness; any condition for which 6-month mortality is estimated to be >50%; non-
English speaking; sedative infusion for >24 hrs) to ensure that SLEAP patients in the main trial were more similar to a general 
medical-surgical ICU population. For SLEAP, we estimated a baseline time-to-extubation of 7 days. To compare the 2 time-to-
extubation distributions, a non-parametric Peto log-rank test was used for the primary analysis. To detect a 2 day reduction in time 
to extubation (Hazard Ratio of 1.4) with a power of 90%, a 2-sided alpha of 0.05, and a 10% non-compliance factor, a sample size 
of 205 patients per group (total 410) was needed. 
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eFigure 1. Protocol for nursing management of analgesia and sedation during mechanical ventilation for patients in the 
protocolized sedation group, who were receiving fentanyl. Separate protocols were provided for patients receiving morphine or 
hydromorphone. Opioid and benzodiazepine infusions were initiated using the first page of the protocol; and managed thereafter 
using the second page of the protocol. Midaz= midazolam, loraz=lorazepam; midazolam or lorazepam could be administered 
within the protocol. 

 

 

 Initiation of Sedation & Analgesia

 

 

If pain likely: Fentanyl 25-50 mcg IV bolus
& start IV infusion 25-75 mcg/hr

Begin maintenance sedation & analgesia algorithm on reverse

For sedation: Midaz/loraz 1-4 mg IV bolus
& start IV infusion 1-4 mg/hr

PAIN 
NOT relieved? 

AGITATION 
NOT relieved?

Midaz / loraz 1-4 mg IV bolus 
q5-15 min PRN

and/or

increase midaz / loraz infusion 
by 1-2 mg/hr q15-30 min

Fentanyl 25-50 mcg IV bolus 
q5-15min PRN

and/or

    increase fentanyl infusion 
by 12.5-25 mcg/hr q15-30min

YES

Are pain & agitation relieved? 

No No

NO

Pain 
relieved? 

Assess Pain

Assess sedation 
& agitation 

Agitation 
relieved?

NO

YES YES

 
Sedation Protocol 
Group - Fentanyl

SAS Version 6.0 July 7, 2008
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      Maintenance Sedation & Analgesia Algorithm

What is the current SAS score?

Decrease midaz / loraz 
infusion 

by 1-2 mg/hr*

and/or

decrease fentanyl infusion
 by 12.5 – 25 mcg/hr

Fentanyl 25-50 mcg IV bolus
q5-15min PRN                  

&/or
midaz / loraz 1-4 mg IV bolus

q5-15min PRN 

AND CONSIDER

increase midaz / loraz infusion 
by 1-2 mg/hr

&/or
increase fentanyl infusion

 by 12.5-25 mcg/hr

SAS 1 - 2 SAS 7SAS 3 - 4 SAS 5 - 6

Reassess SAS score in 1-2 hr & repeat above dosage assessment

Notify MD if patient requires a change of greater than 10 mg/hr midaz/loraz or 100 mcg/hr fentanyl over 6-12 hr

Notify MD

 Sedation Protocol 
Group - Fentanyl

Fentanyl 25-50 mcg IV bolus
q1-3min PRN                  

&/or
midaz / loraz 1-4 mg IV bolus

q1-3min PRN 

AND CONSIDER

increase midaz / loraz infusion 
by 1-2 mg/hr

&/or
increase fentanyl infusion 

by 12.5-25 mcg/hr

1. No minimum or maximum doses.
2. Patients do not have to receive both midaz/loraz AND fentanyl, assess pain and anxiety independently.
3. Use bolus doses as needed (no minimum and no maximum number of doses).

Continue with 
current doses 

AND

 if SAS is stable for 1-2 hrs 
attempt to

decrease midaz/loraz infusion 
by 1-2 mg/hr

&/or
decrease fentanyl infusion 

by 12.5-25 mcg/hr

      *NOTE: if  2 mg/hr or less of midaz/loraz,  may decrease by 0.5 – 1mg/hr as per SAS score SAS Version 6.0 July 7, 2008

  7  DANGEROUS AGITATION    Pulls at ETT, tries to remove catheters, climbs over bed rails, strikes at staff, thrashes side-to-side.

  6  VERY AGITATED                   Does not calm, despite frequent verbal reminders; requires verbal reminding of limits, physical              
   restraints; bites ETT.

  5  AGITATED                              Anxious or mildly agitated, attempts to sit up, calms down to verbal instructions.

  4  CALM & COOPERATIVE       Calm, awakens easily, follow commands.

  3  SEDATED                               Difficult to arouse, awakens to verbal stimuli or gentle shaking but drifts off again, follows simple 
                    commands.

  2  VERY SEDATED                    Arouses to physical stimuli but does not communicate or follow commands, may move spontaneously.

  1  UNAROUSABLE                    Minimal or no response to noxious stimuli, does not communicate or follow commands.
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eFigure 2. Protocol for nursing management of analgesia and sedation during mechanical ventilation for patients in the daily 
interruption group, who were receiving receiving morphine. Separate protocols were provided for patients receiving fentanyl or 
hydromorphone. Opioid and benzodiazepine infusions were initiated using the first page of the protocol; and managed thereafter 
using the second page of the protocol. Midaz=midazolam, loraz=lorazepam; midazolam or lorazepam could be administered 
within the protocol. 

 

 

 

 

 Initiation of Sedation & Analgesia

 

 

If pain likely: Morphine 1-4 mg IV bolus
& start IV infusion 1-4 mg/hr

Begin maintenance sedation & analgesia algorithm on reverse

For sedation: Midaz/loraz 1-4 mg IV bolus
& start IV infusion 1-4 mg/hr

PAIN 
NOT relieved? 

AGITATION 
NOT relieved?

Midaz / loraz 1-4 mg IV bolus 
q5-15 min PRN

and/or

increase midaz / loraz infusion 
by 1-2 mg/hr q15-30 min

Morphine 1-4 mg IV bolus 
q5-15min PRN

and/or

   increase morphine infusion
 by 1-2 mg/hr q15-30min

YES

Are pain & agitation relieved? 

No No

NO

Pain 
relieved? 

Assess Pain

Assess sedation 
& agitation 

Agitation 
relieved?

NO

YES YES

 
Daily Interruption 
Group- Morphine 

Daily Interruption Patient:
If infusions need to be restarted, 
restart @ 50% previous rate(s) 

AND reenter algorithm here

SAS Version 6.0 July 7, 2008

schristi
Rectangle
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        Maintenance Sedation & Analgesia Algorithm

What is the current SAS score?

Decrease midaz / loraz 
infusion 

by 1-2 mg/hr*

 and/or

decrease morphine infusion 
by 1-2 mg/hr*

SAS 1 - 2 SAS 7SAS 3 - 4 SAS 5 - 6

Reassess SAS score in 1-2 hr & repeat above dosage assessment

Notify MD if patient requires a change of greater than 10 mg/hr midaz/loraz or morphine over 6-12 hr

                *NOTE: if patient on 2 mg/hr or less,  may decrease by 0.5 - 1 mg/hr as per SAS score

Notify MD

SAS Version 6.0 July 7, 2008

 
Daily Interruption
Group- Morphine 

Morphine 1-4 mg IV bolus
q5-15min PRN         

&/or
midaz/loraz 1-4 mg IV bolus

q5-15min  PRN 

AND CONSIDER

increase morphine infusion 
by 1-2 mg/hr

  &/or
increase midaz/loraz infusion 

by 1-2 mg/hr

Morphine 1-4 mg IV bolus
q1-3min PRN         

&/or
midaz/loraz 1-4 mg IV bolus

q1-3min  PRN 

AND CONSIDER

increase morphine infusion 
by 1-2 mg/hr

  &/or
increase midaz/loraz infusion 

by 1-2 mg/hr

1. No minimum or maximum doses.
2. Patients do not have to receive both midaz/loraz AND morphine, assess pain and anxiety independently.
3. Use bolus doses as needed (no minimum and no maximum number of doses).

Continue with 
current doses 

AND

 if SAS is stable for 1-2 hrs 
attempt to

decrease morphine infusion
 by 1-2 mg/hr

&/or
decrease midaz/loraz infusion 

by 1-2 mg/hr

  7  DANGEROUS AGITATION    Pulls at ETT, tries to remove catheters, climbs over bed rails, strikes at staff, thrashes side-to-side.

  6  VERY AGITATED                   Does not calm, despite frequent verbal reminders; requires verbal reminding of limits, physical              
   restraints; bites ETT.

  5  AGITATED                              Anxious or mildly agitated, attempts to sit up, calms down to verbal instructions.

  4  CALM & COOPERATIVE       Calm, awakens easily, follow commands.

  3  SEDATED                               Difficult to arouse, awakens to verbal stimuli or gentle shaking but drifts off again, follows simple 
                    commands.

  2  VERY SEDATED                    Arouses to physical stimuli but does not communicate or follow commands, may move spontaneously.

  1  UNAROUSABLE                    Minimal or no response to noxious stimuli, does not communicate or follow commands.
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eTable 1. Sedation-Agitation Scale (SAS)1 

 
7 Dangerous agitation Pulling ET tube, trying to remove catheters, climbing bed rail, striking 

staff, thrashing 
6 Very agitated Not calm, despite verbal reminding; requires physical restraints, biting 

ET tube 
5 Agitated Mildly agitated, attempting to sit up, calms with verbal instructions 
4 Calm and 

cooperative 
Calm, awakens easily, follows command 

3 Sedated Difficult to arouse, awakens to verbal stimuli or gentle shaking but drifts 
off again, follows simple commands 

2 Very sedated Arouses to physical stimuli but does not communicate or follow 
commands, may move spontaneously 

1 Unarousable Minimal or no response to noxious stimuli, does not communicate nor 
follow commands 

 
 
 
eTable 2. Richmond Agitation Sedation Scale (RASS)2 

 
+4 Combative Overtly combative, violent, immediate danger to staff 
+3 Very agitated Pulls or removes tube(s) or catheter(s); aggressive 
+2 Agitated Frequent non-purposeful movement, fights ventilator 
+1 Restless Anxious but movements not aggressive, vigorous 
0 Alert and calm  
-1 Drowsy Not fully alert, but has sustained awakening (eye-opening/eye contact) 

to voice (≥ 10 seconds) 
-2 Light sedation 

 
Briefly awakens with eye contact to voice (< 10 seconds) 

-3 Moderate Sedation Movement or eye opening to voice (but no eye contact) 
-4 Deep Sedation No response to voice, but movement or eye opening to physical 

stimulation 
-5 Unarousable No response to voice or physical stimulation 
 
 
 
eTable 3. RASS/SAS Conversions 
 

RASS SAS 
+4 7 
+3 6 
+2 5 
+1 5 
0 4 
-1 4 
-2 3 
-3 3 
-4 2 
-5 1 
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eTable 4. Reasons for non-interruption of infusions in the daily interruption group 
 
Reason  n % 
Ventilation 124 38.7 
Agitation/pain 54 16.9 
Day 1 of study 44 13.8 
Missed 34 10.6 
Hemodynamics 18 5.6 
Airway hemorrhage 13 4.1 
Physician request 13 4.1 
Palliative 9 2.8 
Other (no reason, unable to tolerate, procedures) 11 3.4 

 
 
 
 
 
 
 
 
eTable 5. Compliance with Spontaneous Breathing Trial (SBT) and extubation 
 
 Protocolized 

Sedation and 
Daily Interruption 

Protocolized 
Sedation 

 

p-value 

Days SBT not done, when criteria met, N (%) 109 (17.61) 146 (17.61) 0.999 

Days not extubated, when passed SBT, N (%) 215 (59.56) 298 (64.09) 0.183 

Days extubated, after first passed SBT, N (%) 67 (44.97) 70 (46.36) 0.8089 

Days extubated, after second passed SBT, N (%) 42 (52.50) 39 (45.35) 0.357 
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Surgical/Trauma subgroup 
In the small pre-specified surgical/trauma subgroup, daily interruption was unexpectedly associated with shorter time 
to extubation. This subgroup fulfilled the following credibility criteria: the variable was a baseline characteristic, the 
hypothesis was specified a priori, the subgroup analysis was one of three hypotheses tested, and the effect was 
suggested by a within-study comparison3. However, the observed subgroup effect was inconsistent with our pre-
specified direction, the subgroup was small (N=68), and there were baseline imbalances. Given these reservations, we 
are unable to make any firm conclusions regarding the use of daily interruption in surgical patients, and further large 
trials in this population are necessary. The tables below show baseline characteristics (eTable 6), patient outcomes 
(eTable 7), and benzodiazepine and opioid administration (eTable 7) in the surgical/trauma patients, by group.  
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eTable 6. Baseline Characteristics of Surgical/Trauma patients, by randomization 
group 
Characteristics Protocolized Sedation 

and Daily Interruption 
N=39 

Protocolized 
Sedation 

N=29 

p-value 

Age, years 48 (39,64) 65 (56,76) 0.0082 
Female Sex – no. (%) 17 (43.6) 8 (27.6) 0.1759 
Type of admission - no. (%)a 
       Surgical 
       Trauma 

31 (79.5) 
8 (20.5) 

23 (79.3) 
6 (20.7) 

0.9858 

Body-mass index, kg/m2  b 28.3 (25.3,33.6) 27.9 (26.3,30.5) 0.6270 
APACHE II scorec 21 (16,27) 26 (20,32) 0.0370 
SOFA (at day 1) d 7 (3,10) 7 (3,9) 0.9950 
Days of mechanical ventilation 2 (1,5) 3 (1,4) 0.6481 
Opioid infusions  
   No. (%) 
   Days of infusion 

 
37 (94.9) 

2 (1,4) 

 
28 (96.6) 

2 (1,3) 

 
1.0 

0.9674 
Benzodiazepine infusions 
   No. (%) 
   Days of infusion 

 
24 (63.2) 

1 (1,2) 

 
15 (60) 
1 (0,3) 

 
0.8006 
0.5175 

ICUe admission diagnosis - no. (%)f 
  Bacterial/viral pneumonia 
  Non-urinary sepsis 
  Other respiratory disease 
  Aspiration pneumonia 
  COPDg 
  Post operative respiratory disease 
  Urinary sepsis 
  Gastrointestinal perforation/rupture 
  Hepatic failure 
  Non-cardiogenic pulmonary edema 

 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0(0.0) 
0 (0.0) 
7 (18.0) 
0 (0.0) 
6 (15.4) 
0 (0.0) 
0 (0.0) 

 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
0 (0.0) 
7 (24.1) 
0 (0.0) 
5 (17.2) 
0 (0.0) 
0 (0.0) 

 
NA 
NA 
NA 
NA 
NA 

0.5325 
NA 
1.0 
NA 
NA 

Pre-ICU conditions - no. (%)h 
  Alcohol use 
  Tobacco use 
  Any psychiatric condition 
  Any neurological condition 
  Respiratory disease 
  Renal dysfunction 
  Habitual drug use 
  Liver disease 

 
8 (32.0) 

10 (34.5) 
6 (15.4) 
2 (5.1) 
2 (5.1) 
0 (0.0) 
3 (12.0) 
1 (2.6) 

 
9 (47.4) 
4 (17.4) 
3 (10.3) 
4 (13.8) 
4 (13.8) 
0 (0.0) 
1 (6.2) 
0 (0.0) 

 
0.2997 
0.1676 
0.7225 
0.3898 
0.3898 

NA 
1.0 
1.0 

 
This table shows baseline characteristics of the 2 groups.  
Data presented as median (IQR) or no. (%). 
aSurgical refers to admission from an operating room or postoperative recovery area. 
bThe body-mass index is the weight in kilograms divided by the square of the height in meters. 
cAPACHE (Acute Physiology and Chronic Health Evaluation) II Score may range from 0 to 71, with higher scores indicating more 
severe disease. 
dSequential Organ Failure Assessment (SOFA) score may range from 0 to 24 points, with higher scores indicating more severe 
disease. 
eICU = Intensive Care Unit 
fDiagnoses in this category are mutually exclusive. The 10 most frequent diagnoses are listed, and the remainder are categorized as 
“Other”. 
gCOPD = Chronic obstructive pulmonary disease 
hPre-ICU conditions listed in descending frequency: neurological condition defined as stroke, seizure disorder, dementia, 
neuromuscular disease, Parkinson’s disease, or other neurological condition; psychiatric condition includes depression, bipolar 
disorder, schizophrenia, anxiety disorder, or other psychiatric condition; respiratory disease defined as home oxygen, CO2 retention at 
baseline, or home ventilation; renal dysfunction defined as chronic renal failure with creatinine > 180 umol/L, or chronic dialysis; liver 
disease defined as Child Pugh Grade C or known esophageal varices; habitual drug use other than tobacco or alcohol. 
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eTable 7. Patient Outcomes in Surgical/Trauma patients, by randomization group 
 
 Protocolized sedation 

and interruption 
N=39 

Protocolized 
sedation 

N=29 

Measure of effect 
 

P 
value 

Days to successful extubation, 
median (IQR) a 

6 (3,12) 13 (5,20) HR:2.55 (1.4,4.55) 0.0015

Days in ICUb, median (IQR) 10 (7,21) 22 (15,30) MD:-17.7 (-32.0,-3.4) 0.0170

Days in hospital, median (IQR) 32 (18,52) 39 (21,67) MD:-12.6 (-49.7,24.4) 0.4992

ICU mortality - no.(%) 2 (5.1) 3 (10.3) RR:0.50 (0.09,2.78) 0.6441

Hospital mortality - no.(%) 4 (10.3) 6 (20.7) RR:0.50 (0.15,1.60) 0.3050

ICU-acquired organ failure and 
supportive therapies - no.(%) 
   ARDSc 
   Vasopressors/inotropes 
   Renal replacement 
   Neuromuscular blockade 

 
 

5 (13.2) 
22 (57.9) 
7 (18.4) 
4 (10.8) 

 
 

9 (31.0) 
20 (69.0) 
3 (10.3) 
3 (10.3) 

 
 
RR:0.42 (0.16,1.13) 
RR:0.84 (0.58,1.21) 
RR:1.78 (0.50,6.30) 
RR:1.04 (0.25,4.31) 

 
 

0.0745 
0.3532 
0.4952 

1.00 

Accidental device removal - no.(%) 
   Gastric tube  
   Endotracheal tube 
   Urinary catheter  
   Central venous or arterial catheter  

 
4 (10.5) 
1 (2.6) 
1 (2.6) 
4 (10.5) 

 
4 (13.8) 
0 (0.0) 
1 (2.6) 
1 (3.4) 

 
RR:0.76 (0.21,2.80) 
NA 
RR:0.76 (0.05,11.69) 
RR:3.05 (0.36,25.88) 

 
0.7188 

1.00 
1.00 

0.3794

Neuro-imaging in ICU - no.(%) 
   Computed tomography 
   Magnetic resonance imaging 

 
6 (15.8) 
1 (2.6) 

 
5 (17.2) 
3 (10.3) 

 
RR:0.92 (0.31,2.71) 
RR:0.25 (0.03,2.32) 

 
1.00 

0.3084

Physical restraint 
   Patients - no.(%) 
   Study days, mean (SD) 

 
27 (71.1) 

4.76 (5.04) 

 
22 (75.9) 

4.34 (4.68) 

 
RR:0.94 (0.70,1.25) 
MD:0.42 (-1.99,2.83) 

 
0.6599 
0.7297

Delirium - no. (%)d 26 (68.4) 22 (75.9) RR:0.90 (0.67,1.22) 0.5032

Reintubation within 48 hours - 
no.(%) 

1 (2.6) 3 (10.3) RR;0.25 (0.03,2.26) 0.3051

Tracheostomy - no.(%) 13 (34.2) 14 (48.3) RR:0.71 (0.40,1.27) 0.2448

 
This table shows primary and secondary outcomes of the 2 groups. 
Data are presented as no. (%), mean (standard deviation, SD), or median (IQR, interquartile range)  
HR = hazard ratio, Mean Diff = mean difference, RR = relative risk 
a‘Time-to’ analyses are measured from the time of enrolment  
bICU = Intensive Care Unit 
cARDS = Acute respiratory distress syndrome 
dPatients who ever had a score of 4 or more on the Intensive Care Screening Delirium Checklist19 
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eTable 8. Benzodiazepine and Opioid Administration in Surgical/Trauma patients, 
by randomization group 
 
 Protocolized sedation 

and interruption 
N=39 

Protocolized 
sedation  

N=29 

Measure of effect 
Mean Diff (95% CI) 

P value 

Midazolam equivalents     

    Total dose/pt (mg) 434.2 (1231.3) 
86.0 (1, 435) 

284.3 (493.7) 
148.6 (32.5, 274.5) 

149.8 (-291.4,591.0) 0.4985 

    Dose/pt/day (mg) 52.9 (123.7) 
3.5 (0, 50) 

17.5 (50.5) 
0 (0, 2) 

35.3 (20.8,49.8) <0.0001 

    Dose/pt/day, infusion (mg) 52.5 (123.7) 
3 (0, 49.5) 

17.3 (50.4) 
0 (0, 0) 

35.2 (20.7,49.7) <0.0001 

    Dose/pt/day, bolus (mg) 0.38 (2.1) 
0 (0, 0) 

0.25 (1.5) 
0 (0, 0) 

0.13 (-0.14,0.40) 0.3474 

    Infusion, days 4.4 (4.4) 
3.5 (0, 6) 

4.0 (3.6) 
3 (1, 5) 

0.4 (-1.6,2.4) 0.6716 

    Boluses/day, no 0.13 (0.71) 
0 (0, 0) 

0.11 (0.59) 
0 (0, 0) 

0.02 (-0.07,0.12) 0.6538 

     

Fentanyl equivalents     

    Total dose/pt (mcg) 15410 (30322) 
4150 (2475, 12388) 

11356 (11566) 
7560 (3990, 14765) 

4055 (-6725,14835) 0.4535 

    Dose/pt/day (mcg) 1877 (3394) 
562 (100, 1878) 

701 (1221) 
75 (0, 750) 

1176 (782,1570) <0.0001 

    Dose/pt/day, infusion (mcg) 1770 (3401) 
500 (0, 1802.5) 

616 (1169) 
0 (0, 650) 

1154 (761,1547) <0.0001 

    Dose/pt/day, bolus (mcg) 107 (142) 
50 (0,155) 

84 (166) 
20 (0, 100) 

22 (0.4,44) 0.0462 

    Infusion, days 5.1 (4.1) 
4 (2, 6) 

6.1 (3.7) 
6 (3, 8) 

-0.96 (-2.9,0.97) 0.3240 

    Boluses/day, no. 2.4 (2.8) 
1 (0, 4) 

2.0 (2.9) 
1 (0, 3) 

0.4 (-0.03,0.80) 0.0694 

 
This table shows doses of sedatives and opioids administered to patients in both groups.  
Doses presented as mean (SD), and median (IQR). Mean diff = mean difference 
For conversion of lorazepam to midazolam, 1 mg midazolam = 0.5 mg lorazepam 
For conversion of opioids to fentanyl equivalents, 10 mg morphine = 2 mg hydromorphone = 0.1 mg fentanyl 
 



© 2012 American Medical Association. All rights reserved. 
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