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Abbreviations  

• ICU: intensive care unit  

• CAM-ICU: Confusion Assessment Method for the ICU 

• CPOT : Critical Care Pain Observation Tool  

• RASS: Richmond Agitation-Sedation Scale 

• NMB: neuromuscular blockade  

• SAT: spontaneous awakening test 

•   
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PAD guidelines 
 

Background  





P- Pain  
• Routine pain assessment  

• Pain should be treated before a sedative agent is considered 

• Opioids : mainstay for pain management  ICU settings  

• side effects : sedation, delirium, respiratory depression, ileus, and 
immunosuppression 

 

 

 

 

Adjuvant therapy  

Acetaminophen  1g Q6H IV/PO: ↓pain intensity, opioid consumption 

( conditional, very low quality of evidence)  

Ketamine  1–2 µg/kg/hr: ↓pain intensity, post surgical patients  

( conditional, very low quality of evidence)  

Neuropathic 
pain medication  

gabapentin, carbamazepine, and pregabalin 

Neuropathic pain (strong , moderate quality of evidence). 

Post cardiovascular surgery ( conditional, very low quality of evidence)  
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P- Pain  

WFH PAD-ICU protocol  



A- Agitation/Sedation  
• Suggest light sedation (vs deep sedation) in critically ill, 

mechanically ventilated adults  
   (conditional recommendation, low quality of evidence) 

• ↓time to extubation, ICU length of stay, tracheostomy rate  

• Suggest  either propofol or dexmedetomidine over 
benzodiazepines for sedation in critically ill, mechanically 
ventilated adults  

   (conditional recommendation, low quality of evidence) 

• Improved short-term outcomes :  

• ICU length of stay , duration of mechanical ventilation, delirium  

• Dexmedetomidine v.s. propofol (PRODEX study) 

• ↓delirium incidence with dexmedetomidine  

      (48 hours after sedation cessation ) 

• No differences in bradycardia or hypotension 
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A-  
Agitation 
/Sedation  

• Dexmedetomidine  

• anti-inflammatory effect ?  
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A- Agitation/Sedation  

WFH PAD-ICU protocol  



D-Delirium  
• We suggest not routinely using haloperidol, an atypical 

antipsychotic to treat delirium  

(conditional recommendation, low quality of evidence). 

• quetiapine , ziprasidone , olanzapine  

• We suggest using dexmedetomidine for delirium in 
mechanically ventilated adults where agitation is precluding 
weaning/extubation  

    (conditional recommendation, low quality of evidence) 
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D-Delirium  

WFH PAD-ICU protocol  



Should dexmedetomidine, when compared 
with propofol, be used for sedation in 
critically ill, mechanically ventilated adults? 

 
 

PICO   



PICO 

問題/研究族群 
Problem/Patient  

Patients with sepsis  
and mechanical ventilator use  

給予的措施 
Intervention  

Dexmedetomidine  

對照組 
Comparison  

Propofol   

結果 
Outcome  

Efficacy: sedation (RASS) , delirium  
Safety: vital sign 



Clinical appraisal 
 



Study design   
• double-blind, randomized, controlled trial (1:1=dex:pro) 

•  13 medical centers in the United States 

• Stratified randomization: site, age (cutpoint:65 years old)  

• Inclusion criteria:  
• Adults  had suspected/known infection  and with continuous sedation for  

invasive mechanical ventilation in medical/surgical intensive care unit 

• Exclusion criteria: 
• Baseline severe cognitive impairment (Blind, deaf)  

• Pregnant or breast-feeding 

• Second or third-degree heart block / Persistent bradycardia (need meds) 

• Known allergy to dexmedetomidine or propofol 

• Had an indication for benzodiazepines 

• Mechanical ventilator: immediate discontinuation or  already use >96hr  

• Expected neuromuscular blockade  > 48 hours 
 

 



Double  
blind  



Double  
blind  

Identical IV fluid bags  
 tubing covered with  
opaque plastic bags  

 

 
• 5 to 50 μg /kg/min  
(actual body weight )  
Propofol 
 
• 0.15 to 1.5 μg/kg /hr  
(actual body weight )  
 dexmedetomidine  
 



Trial intervention 
• Scale : twice per day in ICU stay 

• RASS 0 to -2 : light sedation, adjust dose every 10min  

• CAM-ICU (confusion assessment) : (+) indicates delirium  

• CPOT : for pain (use opioid bolus/ fentanyl pump)  

• Temporary hold trial drug if:  

•  
 

 
Adverse event  

BP, HR↓ 

Deeper sedation 
than target  

Treatment need  

Spontaneous 
awakening trials 

Surgery  



Trial intervention 
• Permanent discontinuation trial drug if:  

Heart  

Symptomatic 
bradycardia 

New onset  

2-3 degree AV block 

Adverse event  

Allergic reaction  

Propofol infusion 
syndrome  

Severe  

adverse event  



Trial intervention 
• Discontinuation  criteria (end) 

• 14-day intervention period 

• Extubation : If reintubation within 14 days, resume trial drug  

• ICU discharge  

 

• Cognition evaluation 6months after randomization  

• TICS : Telephone Interview for Cognitive Status  

• ADL :Katz Activities of Daily Living (ADL) scale 

• FAQ: Functional Activities Questionnaire 

• EQ-5D : European Quality of Life–5 Dimensions  



Trial intervention 



Study design  

Primary  
Endpoint  

days alive without delirium or coma 
during the 14-day study intervention period 

Secondary 
outcome  

Ventilator-free days at 28 days 
Death at 90 days 
Global cognition at 6 months 

Safety  Organ dysfunction, hypotension, brady/tachycardia 
Severe lactic acidosis, ARDS, withdrawal 

1. Short term : 14 days period after randomization 
2. Long term: 6 months after randomization (cognition)  

 



Statistical analysis  
• Modified Intention to treat  

• 530→420 patients : 

• Provide 85% power to detect a 1.5 day difference in days alive without 

delirium or coma 

• Provide 80% power to detect a 12 percentage-point absolute difference in 

mortality at 90 days 

• Provide at least 80% power to detect a 3.9-point difference in age-adjusted 

TICS-T scores between groups 

•  Univariate/ Multivariable regression  

• Statistically significance  

• primary end point analysis to P<0.044 

• all other end points was P<0.05 

 



Study design   



Study design   



Baseline characteristic  



Baseline characteristic  



Adherence 



Adherence 







Primary/secondary outcome  



Primary outcome  



Secondary outcome  



Secondary outcome  



Secondary outcome  



Safety outcome  



Safety outcome  



Safety outcome  



Discussion  

• No significant in primary/secondary outcome 

• Alive days without brain dysfunction  

• Ventilator-free days at 28 days 

• Death at 90 days 

• Global recognition at 6 months 

• More antinflammatory effect of dexmedetomidine  

• Cortisone level  

• No effect on clinical condition 
 



Limitation  
• 14% unmasking group assignment 
• Already higher adherence as compared with previous 

studies 

• Cross-contamination of sedative use 
• Rescue protocol  

• Late initiation sedative  
• Approximately 22hrs after enrollment in both groups 

• Limit effect on outcomes 

• Slower than anticipated enrollment 
• Adjustments of sample size 

• Still adequate power  



Conclusion  

• Our trial showed that among critically ill adults with sepsis 
who were receiving mechanical ventilation and for whom 
recommended light-sedation approaches were used, 
dexmedetomidine did not lead to better outcomes than 
propofol with respect to : 

• days alive without acute brain dysfunction 

• ventilator-free days, death at 90 days 

• cognition at 6 months 



CASP系統性文獻回顧檢核表 
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CONSIDER: 
 Was the study designed to assess the 
outcomes of an intervention?  
Is the research question ‘focused’ in terms of: 
• Population studied 
• Intervention given 
• Comparator chosen  
• Outcomes measured? 

1. Did the study address a clearly focused research question?  

Section A: Is the basic study design valid for a 
randomised controlled trial? 
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HINT: Consider 
CONSIDER: 
• How was randomisation carried out?  
Wasthe method appropriate? 
• Was randomisation sufficient to eliminate 
systematic bias?  
• Was the allocation sequence concealed 
from investigators and participants? 

2. Was the assignment of participants to interventions randomised? 

 We randomly assigned patients to receive dexmedetomidine or propofol in a 1:1 ratio using 
computer-generated permuted blocks stratified by enrollment site and age 

        (<65 years vs. ≥65 years).  
 Researchers, clinicians(except bedside nurses), patients, and families were unaware of the group 

assignments. 

Section A: Is the basic study design valid for a 
randomised controlled trial? 
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Section A: Is the basic study design valid for a 
randomised controlled trial? 

CONSIDER: 
• Were losses to follow-up and exclusions 
after randomisation accounted for? • 
Were participants analysed in the study 
groups to which they were randomised 
(intention-to-treat analysis)? 
• Was the study stopped early? If so, 
what 
was the reason? 

 We analyzed data in the modified intentionto- treat population, which was prespecified 
 as all patients who underwent randomization and received a trial drug. 

3.Were all participants who entered the study accounted for at its conclusion?  
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Section B: :Was the study methodologically sound? 

4. Were the participants ‘blind’ to  
intervention they were given? 
• Were the investigators ‘blind’ to the  
intervention they were giving to participants? 
 
 
 
 
 
• Were the people assessing/analyzing  
outcome/s ‘blinded’? 

Researchers, clinicians(except bedside nurses), 
patients, and families were unaware of the 
group assignments. 
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Section B: :Was the study methodologically sound? 

5. Were the study groups similar at the start of the randomised controlled trial? 
 
 
 

CONSIDER:  
• Were the baseline characteristics of each study 
group (e.g. age, sex, socio-economic group) clearly 
set out?  
• Were there any differences between the study 
groups that could affect the outcome/ 

The demographic and in-hospital characteristics were similar 
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Section B: :Was the study methodologically sound? 

6. Apart from the experimental intervention, did each study group receive the same level 
of care (that is, were they treated equally)? 
 

CONSIDER:  
• Was there a clearly defined study protocol?  
• If any additional interventions were given (e.g. 
tests or treatments), were they similar between the 
study groups?  
• Were the follow-up intervals the same for each 
study group? 

 The trial drug was initially infused at a dose corresponding 
to the same sedative dosing that the patient was receiving 
immediately before randomization.  

 Bedside nurses used a weight-based dosing guideline to 
adjust the trial drug every 10 minutes to target sedation 
goals set by the clinical team and documented each 
adjustment and the rationale for it. 

 Rescue protocol  
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Section C: What are the results?  

7. Were the effects of intervention reported comprehensively? 

CONSIDER: 
 •Was a power calculation undertaken? 
• What outcomes were measured, and werethey clearly specified? 
• How were the results expressed? For binary outcomes, were relative and 
absolute effects reported? 
• Were the results reported for each outcome in each study group at each 
follow-up interval? 
• Was there any missing or incomplete data?  
• Was there differential drop-out between the study groups that could affect the results? 
• Were potential sources of bias identified? • Which statistical tests were used? 
• Were p values reported? 
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Section C: What are the results?  

8. Was the precision of the estimate of the intervention or treatment effect 
reported? 

CONSIDER: 
• Were confidence intervals (CIs) reported? 
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Section C: What are the results?  

9. Do the benefits of the experimental intervention outweigh the harms and 
costs? 

CONSIDER:  
• What was the size of the intervention or treatment effect?  
• Were harms or unintended effects reported for each study group?  
• Was a cost-effectiveness analysis undertaken? 
 (Cost-effectiveness analysis allows a comparison to be made between 
 different interventions used in the care of the same condition or problem.) 
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Section D :  Will the results help locally? 

10. Can the results be applied to your local population/in your context? 

CONSIDER:  
• Are the study participants similar to the people in your care?  
• Would any differences between your population and the study participants alter 
the outcomes reported in the study? 
• Are the outcomes important to your population? 
• Are there any outcomes you would have wanted information on that have not been 
studied or reported?  
• Are there any limitations of the study that would affect your decision? 

 Patients with sepsis and mechanical ventilator support in 
medical /surgical intensive care unit 
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Section D :  Will the results help locally? 

11. Would the experimental intervention provide greater value to the people in 
your care than any of the existing interventions? 

CONSIDER:  
• What resources are needed to introduce this intervention taking into account time, finances, 
and skills development or training needs?  
• Are you able to disinvest resources in one or more existing interventions in order to be able 
to re-invest in the new intervention? 

 among critically ill adults with sepsis who were receiving 
mechanical ventilation and for whom recommended light 
sedation approaches were used, dexmedetomidine did not 
lead to better outcomes than propofol with respect to 
days alive without acute brain dysfunction, ventilator-free 
days, death at 90 days, or cognition at 6 months. 
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在敗血症插管病人的鎮靜治療上， 
dexmedetomidine 是否優於 propofol ? 

不同意 (紅牌) 需要更多文獻支持 (黃牌) 同意 (綠牌) 




