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Background 

 
Dexmedetomidine is a selective α2 agonist, inhibiting norepinephrine release. Acts as an 
anxiolytic, analgesic and sedative. It induces a calm, rousable state allowing for continued use 
following extubation. PRODEX MIDEX trial suggested that dexmedetomidine decreased the 
time of mechanical ventilation vs. midazolam but not vs. propofol. SEDCOM trial demonstrated 
superiority of dexmedetomidine over midazolam in decreased time on ventilator and less 
delirium. Management of patients with agitated delirium and on mechanical ventilation is 
necessary for safe extubation although no consistently effective therapy has been established. 
 

Objective To determine the effectiveness of dexmedetomidine use in patients with agitated delirium on 
mechanical ventilation when added to standard care in the ICU. 

Design 
A multicenter, double-blind, parallel-group randomized, permuted block, placebo controlled 
clinical trial conducted over 2.5 years (May 2011-Dec 2013). 15 ICU units located in New 
Zealand and Australia.  

Patients 

 
Inclusion:  Patients 18 years older or greater where severity of agitation and delirium 
prevented decreased sedation and safe extubation when otherwise considered medically 
appropriate.  
 
Criteria 4 hours pre-randomization:  
 
1) Requirement for one or more of mechanical restraint, sedative or antipsychotic medications  
 
2) Delirium confirmed by the Confusion Assessment Method for ICU (CAM-ICU)  
 
3) Confirmation of psychomotor agitation by the Motor Activity Assessment Scale (MAAS), 
MAAS score of 5 or higher 
 
Exclusion: Patients with traumatic brain injury altering their mental status, advance dementia 
requiring nursing care, receiving dexmedetomidine or clonidine for sedation, had a 
contraindication to haloperidol or α2 agonist, already enrolled in the study or pregnant or breast 
feeding. 

Interventions 

 
• Dexmedetomidine 0.5mcg/kg/h (titration range 0-1.5mcg/kg/h) or placebo continued to a 

maximum of 7 days. Option of 1.0 mcg/kg bolus over 20 mins.  
• Titrated to RASS of 0 or physician prescribed goals. 
• After 48hrs of study drug, physician could prescribe open labelled dexmedetomidine and 

study drug stopped. 
• After 7 days, considered treatment failure and physician could prescribe open labelled 

dexmedetomidine and study drug stopped. 
• Extubating time or time to tracheostomy determined by senior ICU physician. 

 

Outcome 
Measures 

Primary: Ventilator-free hours post-randomization (alive and free from invasive mechanical 
ventilation including tracheostomy). 
 
Secondary: 21 secondary outcomes.  

Baseline 
Characteristics 

 
• Fairly balanced baseline characteristics 
• Mean age 56.5-58, 71.8-78.1% male, ethnicity not reported  
• Mean total APACHE II score 14, similar between groups 
• Slightly higher baseline antipsychotic use in treatment group (23.7 vs. 18.8%) 
• Average duration of intubation prior to enrolment higher in treatment group (63 vs. 43.5 

hrs.) 
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Statistically 
Significant 
Results 

Efficacy: 
Primary Outcomes Dexmedetomidine 

(n = 39) 
Placebo 
(n = 32) 

Mean Difference 
(95% CI) 

Ventilator-free time during 
first 7 days post 
randomization (hrs.) 

144.8 (114.0-156.0) 127.5 (92.0-142.8) 17.0 (4.0-33.2) 

 
Secondary Outcomes Dexmedetomidine 

(n = 39) 
Placebo 
(n = 32) 

Mean Difference 
(95% CI) 

Time to extubation (not 
tracheostomy) (hrs.) 

21.9 (18.3-27.7) 44.3 (25.3-94.2) -19.5 (-31.1- -5.3) 

Time until bedside nurse 
assessed patient ready for 
extubation 

19.1 (16.7-25.8) 40.5 (21.1-90.7)  -21.1 (-34.5- -6.0) 

CAM-ICU: time to first 
result indicating absence of 
delirium (hrs.) 

23.3 (13.0-54.0) 40.0 (25.3-76.0) -16.0 (-28.0- -3.0) 

CAM-ICU: time spent with 
results indicating presence 
of delirium (hrs.) 

36 (24-66) 
 

62 (42.5-106.75) -24 (-41- -6) 

CAM-ICU: proportion of 
days with results indicative 
of delirium 

47 (30-76) 62 (46-86) -10 (-30-0) 

CAM-ICU: time spent with 
at least one assessment 
indicating the presence of 
delirium (days) 

1 (1-3) 3 (1-4) -1 (-2-0) 

Additional findings: 
• Mean propofol and fentanyl use was lower in the dexmedetomidine group. 
• Less likely to receive morphine and/or antipsychotics. 

 
Safety: Adverse events rare with no difference between groups (agitation requiring increased 
sedation, bradycardia requiring cessation of study drug, hypotension requiring vasopressor 
support).   

Author’s 
Conclusion 

 
• The addition of dexmedetomidine to standard care in mechanically ventilated patients 

with agitated delirium resulted in more ventilator-free hours vs. placebo at 7 days. 
• The addition of dexmedetomidine may reduce the time to extubation in this patient 

population. 
 

Critique 

 
• Underpowered - Number needed to detect 20 hrs. difference was not met (96pts) 
• Long duration of trial 
• Industry funded 
• Known side effects of dexmedetomidine may have led to un-blinding 
• Median time of ventilation was greater in the dexmedetomidine group 
• Quantity of medications prior to enrollment not specified 
• MAAS score not calculated following enrollment 

 

Application to 
Practice 

 
• In a subset of patients where mechanical ventilation is prolonged by agitated delirium, 

the addition of dexmedetomidine (0-1.5mcg/kg/h) may be an option to facilitate 
extubation and increase ventilator-free time. Further randomized control trials are 
required to confirm this.  

• The study suggests dexmedetomidine may decrease overall requirement of 
anaesthetic, analgesic and antipsychotic use during intubation. Insufficient power of 
the trial may limit applicability to general practice. 
 

 


