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Abstract: 
Aim: The aim of the present study was to assess the comparison of Dexmedetomidine, midazolam and propofol 
for sedation of post operative patients on mechanical ventilation. 
Methods: This single blinded, open label, randomized control trial conducted at Department of Anesthesiology 
for 1 year. 60 patients were equality divided into 3 groups, 20 in each groups. Primary variable will be sedation 
of the patient. 
Results: The difference in demographic profile among the three groups was not statistically significant. In our 
study we found that difference of mean HR at different time interval was not statistically significant but 
compared to group M & P, HR falls more in group D and the mean HR was less in Dexmedetomidine group. No 
statistical significant difference in SBP & DBP among all these groups. 
Conclusion: Dexmedetomidine is safer and equally effective agent compared to propofol and midazolam for 
sedation of neurosurgical mechanically ventilated patients with good hemodynamic stability and extubation time 
as rapid as propofol. 
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Introduction

Mechanical ventilation is a life-sustaining therapy 
for the treatment of patients with acute respiratory 
failure and indeed the advent of its use heralded the 
dawn of modern intensive care units. Many patients 
require ventilator support for respiratory 
insufficiency or abnormal Arterial Blood Gas. The 
critically ill surgical patients in the ICU 
experienced discomfort due to endotracheal 
intubation and mechanical ventilation, intermittent 
physiotherapy, tracheal suction and also experience 
pain due to surgical procedure. Moreover noise 
produced by the monitoring and support system, 
lighting in the ICU surrounding are not pleasant 
rather it is enhancing the adverse reactions 
requiring adequate sedation. [1] 

Few factors are necessary for better ICU practice 
like adequate sedation & analgesia which will 
reduce anxiety and improve the tolerance of the 
patient on ventilation, reduce fighting against 
ventilation and also it will increase metabolic and 
cardiac stability. Practice of ICU sedation has been 

changed remarkably now a days. Deep sedation is 
no longer practiced as it increases ICU stay and 
morbidity on the other hand inadequate sedation 
result in anxiety, agitation and stressful 
experiences. An ideal sedative should provide a 
rapid onset, a rapid recovery, have low profile to 
accumulate, leaving no withdrawal effects, should 
be easily titratable and should not disturb 
hemodynamic stability. [2] 

Patients requiring postoperative mechanical 
ventilation after a major surgical procedure 
typically have significant anxiety and pain. [3] 
These patients require sedation to tolerate the 
tracheal tube and the ventilator, to suppress coughs, 
to prevent respiratory fighting during intensive care 
procedures and to prevent psychological 
complications associated with pain and anxiety. An 
ideal sedative agent should allow for rapid 
modification of the sedation level by titration of 
doses, no depressant effects on the cardiovascular 
or respiratory systems, cheap, have short duration 
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without cumulative effects, and allow rapid 
recovery of effective spontaneous respiration after 
stopping the infusion. [4] Few factors are necessary 
for better ICU practice like adequate sedation and 
analgesia which will reduce anxiety and improve 
the tolerance of the patient on ventilation, reduce 
fighting against ventilation and also it will increase 
metabolic and cardiac stability. Practice of ICU 
sedation has been changed remarkably now a days. 
Deep sedation is no longer practiced as it increases 
ICU stay and morbidity on the other hand 
inadequate sedation result in anxiety, agitation and 
stressful experiences. An ideal sedative should 
provide a rapid onset, a rapid recovery, have low 
profile to accumulate, leaving no withdrawal 
effects, should be easily titratable and should not 
disturb hemodynamic stability. [5] Sedation in 
intensive care patients is assumed to reduce 
discomfort from care interventions, increase 
tolerance of mechanical ventilation, prevent 
accidental removal of instrumentation, and reduce 
metabolic demands during cardiovascular and 
respiratory instability. [6]  

High-dose or prolonged propofol use may cause 
potentially fatal propofol infusion syndrome. [7] 
Commonly used agents include benzodiazepines, 
propofol, short acting opioids like remifentanil and 
dexmedetomidine. Although opioids are useful for 
treatment of postoperative pain, they alone cannot 
be appropriate for sedation for postoperative 
mechanically ventilated patients. [8] 
Dexmedetomidine a α2 adrenoceptors agonist are 
capable of producing sedation, anxiolysis and 
analgesia without respiratory depression. [9] These 
properties make them potentially useful for short 
duration postoperative ventilation like; 
neurosurgical patients requiring delayed 
extubation. 

The aim of the present study was to assess the 
Comparison of Dexmedetomidine, midazolam and 
propofol for sedation of post operative patients on 
mechanical ventilation. 

Materials and Methods 

This single blinded, open label, randomized control 
trial conducted at department of Anesthesiology, 
IGIMS, Patna, Bihar, India for 1 year. 60 patients 

were equality divided into 3 groups, 20 in each 
groups. Primary variable will be sedation of the 
patient. Sedation was assessed by Ramsay Sedation 
Score. (1=agitated; 2 = cooperative, tranquil; 
3=responds to verbal command; 4=brisk response 
to loud voice or glabellar tap; 5 = sluggish response 
to glabellar tap or loud voice; 6=no response). 
Secondary variable will be depth of analgesia 
achieved and hemodynamic stability which will be 
assessed by Heart Rate, Blood Pressure, 
Respiratory Rate, SPO2. In this study 45 patients 
were chosen with GCS 9- 15 who are on post-
operative mechanical ventilation and they were 
divided randomly into three groups each group has 
total 15 patients. 

Group M: Midazolam loading dose 0.04 mg/kg 
over 15 minutes, followed by maintenance infusion 
at a rate of 0.08 mg/kg/h 

Group P: Propofol loading dose 1mg/kg over 15 
minutes, followed by maintenance infusion at a rate 
of 1-3 mg/kg/h 

Group D: Dexmedetomidine loading dose 

1 mcg/kg over 15 minutes, followed by 
maintenance infusion at a rate of 0.4-0.7 mcg/kg/h 

If any patients need analgesia, inj fentanyl has been 
used to supplement it. Desired depth of sedation 
was assessed by Ramsay Sedation Score. All of 
them received those study drugs as bolus first at 0 
hour and then continuous infusion for at least 48 
hours to keep RSS within 2-3. Ventilator mode was 
set SIMV, Tidal Volume 7-8 ml/kg. HR, SBP, 
DBP, RR, SPO2 & RSS were assessed at 
0.5,10,15,20,25,30 min, 60 min and then 3 hourly 
till 48 hrs. All the patients were closely observed 
for complications like bradycardia and hypotension 
and managed accordingly if any. 

Statistically Analysis 

All results are measured in Mean±SD & ANOVA 
test has been used for independent variables with 
normal distribution. SPSS 24.0 has been used for 
data analysis. P<0.005 has been taken as 
statistically significant. 

Results

 
Table 1: Demographic profile of the patients 

Parameters Group D Group P Group M p-value 
Age (Yrs) 50.58±8.42 52.8+8.32 53.27+8.03 0.44 
Male/Female 15/5 14/6 16/4 0.68 
Weight (Kg) 63.77±6.84 60.94+6.44 65.25+6.24 0.12 
Duration of Ventilation (hrs) 12.14±3.14 12.88±3.56 12.80±3.22 0.64 
Extubation time (Min) 34.36±5.75 27.33±5.15 47.33±7.13 <0.001 
RSS 3.56+0.73 3.84±0.98 3.75±0.96 0.34 
BIS 67.93+5.84 68.72±6.54 66.54±6.94 0.12 
Fentanyl Requirement (mcg/kg/hr) 0.26+0.14 0.54±0.16 0.46±0.14 <0.001 

The difference in demographic profile among the three groups was not statistically significant.  
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Table 2: The mean of the HR 
Time Group D Group M Group P 
0 min 102 85 91 
5 min 92 83 90 
10 min 89 82 89 
15min 88 82 86 
20 min 84 82 85 
25 min 83 82 84 
30 min 82 81 83 
60 min 78 80 82 
3 hr 77 79 83 
6 hr 76 78 84 
9 hr 84 82 86 
12 hr 85 82 86 
15 hr 82 82 84 
18 hr 79 81 83 
21 hr 78 80 82 
24 hr 76 80 85 
27 hr 84 83 89 
30 hr 81 82 87 
33 hr 80 82 86 
36 hr 79 82 85 
39 hr 78 81 84 
42 hr 77 81 85 

In our study we found that difference of mean HR at different time interval was not statistically significant but 
compared to group M & P, HR falls more in group D and the mean HR was less in Dexmedetomidine group. 

Table 3: The mean of the SBP and DBP with time 
Time Group D Group M Group P 
0 min 135 131 129 
5 min 131 129 126 
10 min 126 125 123 
15min 121 119 118 
20 min 116 114 114 
25 min 115 114 114 
30 min 114 115 115 
60 min 111 114 114 
3 hr 110 115 115 
6 hr 110 114 112 
9 hr 121 119 118 
12 hr 116 114 114 
15 hr 113 115 114 
18 hr 121 120 119 
21 hr 116 115 114 
24 hr 115 114 115 
27 hr 112 113 114 
30 hr 111 114 115 
33 hr 121 118 118 
36 hr 116 115 114 
39 hr 115 112 114 
42 hr 112 114 115 
45 hr 111 115 115 
48 hr 110 113 114 

 
No statistical significant difference in SBP & DBP 
among all these groups. 

Discussion 

Many sedative agents are in use in different ICU 
setup. Propofol is most commonly used in ICU as 
sedative agent due to its rapid onset & offset and 
shot duration of action but few factors which limit 
the use of propofol are haemodynamic unstability 
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like hypotension and bradycardia and lack of 
analgesic action. [10] Benzodiazepine mainly 
Midazolam is another commonly used gamma 
aminobutyric acid inhibitor having rapid action also 
frequently used for ICU sedation. 
Dexmedetomidine is a potent alpha 2 adrenoceptor 
agonist. Dexmedetomidine is good sedative and 
also it reduces the need for opioid as it has good 
analgesic property. [11] 

The difference in demographic profile among the 
three groups was not statistically significant. These 
findings are similar to study done by Jakob SM et 
al (2012) [12] where they find no statistical 
significance Sex, Age and GCS score between their 
three groups (P>0.05). In the study in 2018 
Elgebaly AS et al [13] also found no difference in 
age and BMI in both groups. In our study we found 
that difference of mean HR at different time 
interval was not statistically significant but 
compared to group M & P, HR falls more in group 
D and the mean HR was less in Dexmedetomidine 
group. In another similar study Elgebaly AS et al13 
also found that Mean Arterial Pressure is lower in 
Propofol group. The HR was lower in Group D 
patients then Group P and Group M. As per their 
inference dexmedetomidine is safe & effective 
sedative agent for mechanically ventilated patients 
after cardiac surgery. Martin et al [14] found that 
occurrence of bradycardia and hypotension is more 
in patients who received dexmedetomidine. No 
statistical significant difference in SBP & DBP 
among all these groups. In a study Conti G et al 
[15] in 2016 calculated the asynchrony index (AI) 
by tracing electrical activity of diaphragm, airflow 
etc, and they opined that AI was lower in 
dexmedetomidine group from 2 hour onwards than 
propofol group. So they concluded that 
dexmedetomidine provide better patient ventilator 
synchrony than propofol. In a similar study Riker et 
al [16] concluded that patients receiving 
dexmedetomidine experience less delirium after 
extubation. Tripathi M et al [17] conducted a study 
on 2017 comparing dexmedetomidine and 
midazolam and found that patients receiving 
dexmedetomidine infusion for sedation have quick 
extubation time and comparatively less duration of 
ICU stay. [18] 

Conclusion 

Dexmedetomidine is safer and equally effective 
agent compared to propofol and midazolam for 
sedation of neurosurgical mechanically ventilated 
patients with good hemodynamic stability and 
extubation time as rapid as propofol. 

References 

1. Easton C, Mackenzie F. Sensory-perceptual 
alterations: delirium in the intensive care unit. 
Heart Lung. 1988;17(3):229–37. 

2. Coursin DB, Coursin DB, Maccioli GA. Dex-
medetomidine. Curr Opin Crit Care. 2001; 
7(4):221–6. 

3. Hughes CG, McGrane S, Pandharipande PP. 
Sedation in the intensive care setting. Clinical 
pharmacology: advances and applications. 
2012 Oct 25:53-63. 

4. Devlin JW, Roberts RJ. Pharmacology of 
commonly used analgesics and sedatives in the 
ICU: benzodiazepines, propofol, and opioids. 
Anesthesiol Clin. 2011;29(4):567-85. 

5. Coursin DB, Coursin DB, Maccioli GA. Dex-
medetomidine. Curr Opin Crit Care. 2001; 7 
(4):221–6. 

6. Kress JP, Pohlman AS, O’Connor MF, Hall 
JB. Daily interruption of sedative infusions in 
critically ill patients undergoing mechanical 
ventilation. N Engl J Med. 2000;342(20):1471-
1477. 

7. Dahaba AA, Grabner T, Rehak PH, List WF, 
Metzler H. Remifentanil versus morphine an-
algesia and sedation for mechanically ventilat-
ed critically ill patients: a randomized double 
blind study. Anesthesiology. 2004;101(3):640–
46. 

8. Ho KM. Is dexmedetomidine an ideal sedative 
agent for neurosurgical patients? Anaesth In-
tensive Care. 2012;40(6):927-28. 

9. Glass PS, Bloom M, Kearse L, Rosow C, 
Sebel P, Manberg P. Bispectral analysis 
measures sedation and memory effects of 
propofol, midazolam, isoflurane, and alfentanil 
in healthy volunteers. Anesthesiology. 1997; 
86(4):836-47. 

10. Roberts RJ, Barletta JF, Fong JJ, Schumaker 
G, Kuper PJ, Papadopoulos S, Yogaratnam D, 
Kendall E, Xamplas R, Gerlach AT, Szumita 
PM. Incidence of propofol-related infusion 
syndrome in critically ill adults: a prospective, 
multicenter study. Critical Care. 2009 Oct;13(5 
):1-0. 

11. Devlin JW, Lau AK, Tanios MA. Propofol-
associated hypertriglyceridemia and pancreati-
tis in the intensive care unit: an analysis of fre-
quency and risk factors. Pharmacotherapy: The 
Journal of Human Pharmacology and Drug 
Therapy. 2005 Oct;25(10):1348-52. 

12. Jakob SM, Ruokonen E, Grounds RM, Sara-
pohja T, Garratt C, Pocock SJ, Bratty JR, Ta-
kala J. Dexmedeto mi-dine for Long-Term Se-
dation Investigators. J Med. 2000; 342:1471-7. 

13. Elgebaly AS, Sabry M. Sedation effects by 
dexmedetomidine versus propofol in decreas-
ing duration of mechanical ventilation after 
open heart surgery. Annals of cardiac anaes-
thesia. 2018 Jul;21(3):235. 

14. Herr DL, Sum-Ping SJ, England M. ICU seda-
tion after coronary artery bypass graft surgery: 
dexmedetomidine-based versus propofol-based 



International Journal of Current Pharmaceutical Review and Research           e-ISSN: 0976-822X, p-ISSN: 2961-6042 

Kumari et al.                          International Journal of Current Pharmaceutical Review and Research 

374 
 

sedation regimens. J Cardiothorac Vasc 
Anesth. 2003;17(5):576–84. 

15. Conti G, Ranieri VM, Costa R, Garratt C, 
Wighton A, Spinazzola G, Urbino R, Mascia 
L, Ferrone G, Pohjanjousi P, Ferreyra G. Ef-
fects of dexmedetomidine and propofol on pa-
tient-ventilator interaction in difficult-to-wean, 
mechanically ventilated patients: a prospective, 
open-label, randomised, multicentre study. 
Critical Care. 2016 Dec;20(1):1-8. 

16. Dasta JF, Kane-Gill SL, Pencina M, Shehabi 
Y, Bokesch PM, Wisemandle W, Riker RR. A 
cost-minimization analysis of dexmedetomi-
dine compared with midazolam for long-term 

sedation in the intensive care unit. Critical care 
medicine. 2010 Feb 1;38(2):497-503. 

17. Tripathi M, Kumar V, Kalashetty MB, Malvi-
ya D, Bais PS, Sanjeev OP. Comparison of 
dexmedetomidine and midazolam for sedation 
in mechanically ventilated patients guided by 
bispectral index and sedation-agitation scale. 
Anesthesia, essays and researches. 2017 Oct; 
11(4):828. 

18. Brahim B, Derkaoui A, Abdelkrim S, Mo-
hammed K. Risk Factors for Sepsis in Severe 
Head Trauma. Journal of Medical Research 
and Health Sciences. 2022 Jan 7;5(1):1653-7.

 


