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A B S T R A C T  

Objective: To compare the outcome of dexmedetomidine and propofol among 
mechanically ventilated postsurgical patients. 
Methodology: A Comparative Study was conducted at Department of 
Anesthesia, Abbasi Shaheed Hospital, Karachi, during Six months from January 
2020 June 2020. Postsurgical patients requiring mechanical ventilation admitted 
to Surgical ICU for 24 hours or more, aged 30-60 years and of either gender, were 
included. The participants were divided in to two groups. Group A 
Dexmedetomidine and group B Propofol. Comparison between both groups for 
mean systolic blood pressure at 24 hours was done using independent t-test. 
Effect modifiers like age, gender, diabetes and hypertension were addressed 
through stratification taking a p-value ≤0.05 as significant. 
Results: A total of 60 patients (30 in dexmedetomidine and propofol groups) were 
included in this study. Mean age in the in dexmedetomidine group was 51.25 
±7.91 years with 17 (56.7%) and 13 (43.3%) of patients were male and female 
respectively. Mean age in the propofol group was 52.71±8.01 years with 16 
(53.3%) and 14 (46.7%) of patients were male and female respectively. Mean SBP 
at 24 hours in the dexmedetomidine and propofol group was 117.26±14.37 and 
111.40±11.15 respectively. P-value was 0.08. 
Conclusion: Study revealed that the both dexmedetomidine and propofol 
observed to be the effective for postoperative analgesia, sedation in addition to 
systolic blood pressure stability at 24 hours. 
Keywords: Dexmedetomidine, propofol, mechanically ventilated and 
postsurgical patients. 
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Introduction 

Patients in the intensive care unit (ICU) frequently endure 

pain, agitation, and anxiety, along with undergoing 

invasive monitoring, procedures, or mechanical 

ventilation. Consequently, providing proper analgesia and 

sedation is crucial.1 However the sedation in the intensive 

care unit (ICU) is to ensure patients remain comfortable, 

tranquil, and free from pain.2 Inadequately managed pain 

and agitation have been linked to the deterioration of the 

critical condition, heightened sympathetic tone, and a 

higher incidence of accidental removal of medical devices 

like vascular catheter endotracheal tube.1,3,4 Different 

regimens of analgesic and sedative drugs have been 

employed for patients needing mechanical ventilation. The 

Society of Critical Care Medicine advises using either 

dexmedetomidine or propofol for sedation, aiming for light 

sedation levels in adults undergoing mechanical ventilation 

and continuous sedation.5 

In healthcare settings, the most widely used sedative is 

dexmedetomidine.6,7 This medication, a particular agonist 

of α2-adrenergic receptors, works by activating these 

receptors to block the production of thyroxine, which 

lowers nervous system activity.6 Participants undergoing 

dexmedetomidine anesthesia did not exhibit respiratory 
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depression, which makes it advantageous for those who 

are having ventilator failures.6 The alpha-2 agonist 

dexmedetomidine has sedative and analgesic properties 

and is approved for ICU sedation for up to 24 hours. It 

causes only mild cognitive impairment, facilitating easy 

communication between healthcare providers and patients 

in the ICU. Additionally, it helps reduce ICU stay costs 

and supports more natural weaning from mechanical 

ventilation.8,9 On the other hand, the Propofol is an 

effective, short-acting agent used for ICU sedation, but it 

has adverse effects including respiratory destress, low 

blood pressure, lactic acidosis, hypertriglyceridemia, 

propofol infusion syndrome,10 and potentially even apnea, 

depending on the infusion dosage used.11 Additionally, 

since propofol lacks analgesic properties, postsurgical 

patients requiring mechanical ventilation would also need 

opioids.10 Propofol is also formulated in a lipid-based 

emulsion, which can lead to hypertriglyceridemia with 

prolonged use. While propofol has favorable 

pharmacokinetic properties for short-term sedation, its 

side effects may render it an unsuitable option for certain 

patients.12 Although substantial developments in 

technology, procedures, and medical care have resulted to 

decreased levels of severe complications and death, there 

remains a requirement for perioperative medications that 

is simultaneously safe and efficient in order to reduce these 

adverse occurrences. Furthermore, some studies support 

the use of such drugs, reporting that both drugs are equally 

effective.13-15 However, considering the controversies and 

the lack of adequate local evidence, this study has been 

conducted to observe the comparative outcomes of 

Dexmedetomidine and propofol among mechanically 

ventilated postsurgical patients. 

Methodology 

A comparative study was conducted at Department of 

Anesthesia, Abbasi Shaheed Hospital, Karachi. Study was 

conducted during a period of six months from January 

2020 June 2020. Non-probability consecutive sampling 

technique was used.  All the postsurgical patients of lower 

limb or abdominal surgeries requiring mechanical 

ventilation admitted to Surgical ICU for 24 hours or more, 

aged 30-60 years and of either gender, were included. All 

the patients with comorbidities like chronic obstetric 

pulmonary disease (COPD), chronic kidney disease 

(CKD) and acute coronary syndrome (ACS) were 

excluded. Patients those were not agreeing to participants 

in the study were also excluded.  Approval from Research 

Evaluation Unit (REU) of College of Physician and 

Surgeon of Pakistan and ethical review board was obtained 

prior to the conduct of the study. Patients meeting the 

inclusion criteria were offered to be a part of the study. 

Before enrolment, the pros and cons of the study were 

explained and informed consent was taken from attendants 

of patients admitted in ICU post-surgery and on 

mechanical ventilation. The participants were divided in to 

two groups by sealed opaque envelop methods. A person 

not involved in the research was asked to pick one envelop 

and the two groups group A Dexmedetomidine and group 

B Propofol were formed accordingly. At the end of 24 

hours on mechanical ventilation, SBP was noted. This 

information along with age, gender, history of diabetes and 

hypertension was entered in the proforma. Data was 

analyzed by using SPSS version 21. Mean and standard 

deviation was calculated for age and SBP at 24 hours since 

on mechanical ventilation. Frequency and percentages 

were calculated for gender, history of diabetes and 

hypertension. Comparison between both groups for mean 

systolic blood pressure at 24 hours was done using 

independent t-test. Effect modifiers like age, gender, 

diabetes and hypertension were addressed through 

stratification. Post stratification independent t-test was 

applied. P-value ≤0.05 was taken as significant. 

Results  
According to age in the both groups, 40% of patients were 

aged 20-45 years, while the remaining 60% were aged 46-

60 years. There were 56.7% were male in 

Dexmedetomidine group, and 43.3% were female. 

Similarly, in the Propofol group, 53.3% were male, and 

46.7% were female. Diabetes mellitus is slightly higher in 

the Propofol group, where 43.3% (13 patients) have 

diabetes, compared to 36.7% (11 patients) in the 

Dexmedetomidine group. 33.3% patients of the 

Dexmedetomidine group have hypertension, compared to 

30% (9 patients) in the Propofol group. The majority of 

patients in both groups do not have diabetes and 

hypertension. Table I   

Table I: Demographic and clinical characteristics of the 

patients. (n=60) 

Variables  Dexmedetomidine 

Group  

(N=30) 

Propofol 

Group 

(N=30) 

Age groups 

(years) 

20-45 12 (40%) 12 (40%) 

46-60 18 (60%) 18 (60%) 

 

Gender  

Male  17 (56.7%) 16 (53.3%) 

Female  13 (43.3%) 14 (46.7%) 

Diabetes  

Mellitus  

Yes 11 (36.7%) 13 (43.3%) 

No 19 (63.3%) 17 (56.7%) 

 

Hypertension 

Yes  10 (33.3%) 09 (30%) 

No 20 (66.7%) 21 (70%) 
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Overall mean of systolic blood pressure was 117.2 mmHg 

in dexmedetomidine group and 111.4 mmHg in Propofol 

group (p->0.001). Figure 1 

 

Figure 1. Overall average of SBP among both study 

groups at 24 hours. (n=60) 

On the stratification the Dexmedetomidine group had 

higher SBP values compared to the Propofol group in 

several subgroups, with statistically significant differences 

observed in younger patients (20-45 years) and non-

diabetic patients (p-<0.05), while its was statistically 

insignificant basis on gender (>0.05). Table II  

Table II: Comparison of SBP at 24 hours among both groups. 

(n=60) 

Variables 

SBP AT 24 HOURS  

p-

value  
Dexmedetomidine 

group  

(N=30) 

Propofol 

group 

(N=30) 

Age groups 

(years) 

20-45 120.16±13.18 107.91±12.78 0.03 

46-60 115.33±15.16 113.72±9.60 0.70 

 

Gender  

Male  113.70±13.29 108.81±10.83 0.25 

Female  121.92±14.90 114.35±11.16 0.14 

Diabetes 

mellitus  

Yes 111.90±11.13 112.84±11.23 0.83 

No 120.36±15.37 110.29±11.31 0.03 

 

Hypertension 

Yes  130.7±11.23 119.55±12.51 0.05 

No 110.55±10.63 107.90±8.67 0.38 

Discussion 

Sedation is frequently required by individuals having 

assisted mechanical ventilation to increase tolerance to the 

endotracheal tube and promote adaptation to the ventilator, 

lowering stress reaction, discomfort and the anxiety.13 

Using sedation to maximize patient-ventilator interactions 

may decrease prolonged MV and ICU hospitalizations, as 

well as the likelihood of needing a tracheostomy.13 The 

present study evaluated the comparative outcomes of 

dexmedetomidine and propofol among mechanically 

ventilated postsurgical patients, comprising a total of 60 

patients (30 in each group), with a mean age of 51.25 ± 

7.91 years in the dexmedetomidine group, of which 17 

(56.7%) were male and 13 (43.3%) were female, and a 

mean age of 52.71 ± 8.01 years in the propofol group, with 

16 (53.3%) males and 14 (46.7%) females. In the 

comparison of this study Wanat M et al12 reported that the 

mean age of patients in dexmedetomidine group was 63 

+14.1 years and in propofol group was 68 +11.2 years, 

furthermore in aligns to this study they found males in 

majority in both groups as 25 (75.8%) dexmedetomidine 

group and 225 (70.5%) in propofol group.12 In the study 

by Ysenbaardt B et al14 also reported that the males were 

in majority in both groups as 81.1% in dexmedetomidine 

group and 83.9% in without dexmedetomidine group, 

while they found slightly higher mean age of the patients 

in both groups in their study. However, another study by 

et al15 reported a lower mean age in both groups compared 

to our findings, with the dexmedetomidine group 

averaging 37.7 ± 10.5 years and the normal saline group 

averaging 40.6 ± 12.0 years The difference in mean age 

may be attributed to the sample selection criteria employed 

for surgeries and the age range considered in the studies. 

In this study the mean SBP at 24 hours in the 

dexmedetomidine and propofol group was 117.26±14.37 

and 111.40±11.15 respectively, the p-value was near to 

significant 0.08. Consistently Białka S et al16 reported that 

the main results of their study indicated that while there 

were no significant differences in heart rate, SBP, and 

mean arterial blood pressure between the groups (P = 

>0.05), while diastolic arterial blood pressure was notably 

higher in the propofol group (P = 0.02). In aligns to this 

study Sheikh et al17, it was discovered that the 

dexmedetomidine group exhibited significantly lower 

heart rate (HR) and mean arterial pressure (MAP) 

compared to the propofol group (P < 0.05). Additionally, 

the dexmedetomidine group had significantly shorter 

durations of postoperative ventilation and ICU stays (P < 

0.05), as well as a significantly reduced risk of delirium (P 

< 0.05).17 Another study indicated that the occurrence of 

hypotension was notably higher in Group P compared to 

Group D (50% vs. 20%; P=0.015), with the systolic blood 

pressure in Group P being significantly lower than that in 

Group D at the 5th and 20th minutes following the 

initiation of sedation. Meanwhile, the heart rate in Group 

P was higher than that in Group D at the 10th minute and 

continuously from the 25th minute throughout the 

procedure duration.18 Although the et al19 also conducted 

a study to compare the hemodynamic effects and clinical 

outcomes of dexmedetomidine and propofol in surgical 

ICU patients undergoing major abdominal surgeries and 

they concluded that the incidences of low blood pressure, 

bradycardia, and severely decreased cardiac index did not 
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significantly differ across the both study groups. However 

Heybati K et al20 observed that the Dexmedetomidine had 

no major impact on ICU duration of stay when contrasted 

with propofol, although it decreased the period of 

mechanical ventilation as well as the delirium risk in 

patients after cardiac surgery. Nevertheless, it 

substantially raised the likelihood of bradycardia among 

diverse ICU patients’ subgroups. In the study by Kumar N 

et al21 also reported that in contrast to propofol, 

dexmedetomidine resulted in significantly shorter overall 

length of mechanical breathing. They additionally 

indicated that there was, no significant differences were 

observed in the delirium incidence, the ICU duration and 

mortality. In aligns to this series, Yang LN et al22 also 

reported that their randomized clinical trial is anticipated 

to test the hypothesis that prolonged postoperative 

sedation with DEX following successful reperfusion may 

improve the long-term prognosis of patients with AIS and 

potentially reduce the associated socio-economic burden.  

It has been assumed that the dexmedetomidine and 

propofol are frequently used to improve postoperative 

agitation among mechanically ventilated postsurgical 

patients. When compared to propofol, dexmedetomidine 

offers several advantages for postoperative sedation. 

Firstly, dexmedetomidine provides a more stable and 

consistent level of sedation, which can be particularly 

beneficial for maintaining the delicate balance required in 

postoperative care for AIS patients. This stability in 

sedation levels can lead to better patient outcomes by 

reducing the risks associated with fluctuating sedation 

states. However, these results cannot be considered 

absolutely conclusive due to many study restrictions and 

the lack of substantial differences identified between the 

two medicines. As a result, it is advised that additional 

large-scale studies be done at the local level in order to 

verify these findings with suitable safety measures. 

Conclusion  

Study revealed that the dexmedetomidine and propofol 

both provided the effective postoperative analgesia, 

sedation in addition to systolic blood pressure stability at 

24 hours. Moreover, dexmedetomidine may have a 

promising role in ICU sedation for improved outcomes in 

terms of shorter stays in the intensive care unit and less 

delirium risk. 

Recommendation: Future research should concentrate on 

hemodynamic alterations, record all co-interventions and 

previous medical histories, and conduct large-scale, high-

quality trials to investigate the duration of mechanical 

breathing, long-term death rates, and cost-efficiency. 
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