Anesth Pain Med. 2023 August; 13(4):e138317.

https://doi.org[10.5812[aapm-138317.

Published online 2023 August 22.

Research Article

The Efficacy of Dexmedetomidine alone or with Melatonin on Delirium

after Coronary Artery Bypass Graft Surgery: A Randomized Clinical

Trial

Fatemeh Javaherforooshzadeh® ", Abbas Babazadeh Dezfoli*

Gholizadeh*

", Amal Saki Malehi? and Behnam

'Department of Anesthesia, Pain Research Centre, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

2Pain Research Centre, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

®Department of Biostatistics and Epidemiology, Pain Research Centre, School of Health, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran
“Department of Cardiac Surgery, Pain Research Centre, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran

Correspondmg author: Department of Anesthesia, Pain Research Centre, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. Email: f_javaherforoosh@yahoo.com
"Corresponding author: Pain Research Centre, Ahvaz Jundishapur University of Medical Sciences, Ahvaz, Iran. Email: a.babazadehdezfoly@gmail.com

Received 2023 June 20; Revised 2023 July 19; Accepted 2023 July 31.

Abstract

Background: One of the most common cognitive disorders after major surgery is delirium which can increase morbidity and
mortality. This study compared the effect of dexmedetomidine with or without melatonin to reduce delirium following coronary
artery bypass graft (CABG) surgery.

Methods: This trial was a double-blind, randomized, controlled clinical trial. Eighty patients in two different groups with the
administration of dexmedetomidine alone or with melatonin undergoing CABG surgery in Golestan Hospital, Ahvaz, 2022 - 2023,
were randomly allocated. This study evaluated the occurrence, onset, and length of delirium, haloperidol, the time required for
weaning, and the duration of stays in the intensive care unit (ICU) and hospital.

Results: The occurrence of delirium was lower in the melatonin/dexmedetomidine group (15%) than in the dexmedetomidine group
(30 %) (P = 0.09). Additionally, the melatonin/dexmedetomidine group had a significantly lower duration of delirium than the
dexmedetomidine group (1.95 (0, 20) and 8.46 (0, 40) P = 0.04). However, no significant difference was observed in the onset of
delirium between the two groups (P=0.25). The length of hospital stays in the melatonin/dexmedetomidine group was significantly
shorter than in the dexmedetomidine group (7.53 (7, 10) and 8.60 (7, 15), P = 0.03). However, the two groups demonstrated no
significant difference between extubation (P = 0.38) and length of ICU stay (P= 0.19).

Conclusions: The administration of melatonin and dexmedetomidine reduced the incidence of post-cardiac surgery delirium,
shortened its duration, and decreased the impact of many risk factors observed in those not receiving the added melatonin.
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1. Background

Delirium, an acute change in consciousness, attention,
cognition, and perception, is one of the most prevalent
complications of surgery among elderly patients (1, 2) and
can increase morbidity and mortality (3). Although the
prevalence of delirium after cardiac surgeryis 20-60% (4),
other factors are involved in its development, including
cognitive impairment, advanced age, underlying primary
prolonged bypass procedure,
postoperative sedative administration (5, 6). Recently,
most candidates for cardiac surgery are older than 65,

cerebral disease, and

and they undergo more complex surgeries, such as redo
surgeries and more valve surgeries, than before 2000 (7).
Therefore, these patients are more prone to delirium in
the postoperative period.

Melatonin is a pineal gland hormone secreted into
the circulation by the circadian rhythm. The initiation,
maintenance, and efficiency of sleep can be influenced by
melatonin. Moreover, it can control circadian rhythm and
sleep regulation in critically ill patients (8). Melatonin
administration can decrease the occurrence of delirium
after cardiac surgery through pain alleviation and sleep

Copyright © 2023, Author(s). This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International License (CC BY 4.0)
(https:|/creativecommons.org/licenses/by/4.0/) which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://doi.org/10.5812/aapm-138317
https://crossmark.crossref.org/dialog/?doi=10.5812/aapm-138317&domain=pdf

Javaherforooshzadeh F et al.

cycle modification without any specific side effects (9).
Numerous studies have shown that exogenous melatonin
can reduce the incidence and duration of delirium (10).

Dexmedetomidine is one of the most highly selective
alpha-2 adrenergic receptor agonists. This medication
was initially used for mechanically ventilated intensive
care unit (ICU) patients’ sedation (11). In addition,
dexmedetomidine has long been used as a postoperative
sedative to prevent delirium after cardiac surgery (12,
13).  Several meta-analyses have demonstrated that
dexmedetomidine substantially reduced the occurrence
of delirium, agitation, and confusion (14-16). Generally,
dexmedetomidine can be beneficial in decreasing the
occurrence of postoperative delirium (POD) in elderly
patients undergoing cardiac surgeries.

2. Objectives

The current study was carried out to evaluate the
effectiveness
melatonin to prevent POD following coronary artery
bypass graft (CABG) surgery.

of combining dexmedetomidine and

3. Methods

3.1. Ethics Approval and Consent to Participate

This randomized controlled clinical trial was
approved by the Anesthesiology and Pain Research
Center, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran (IR.AJUMS.REC.1401.047) (IRCTID:
IRCT20180909040979N7). Setting and Patients: This study
was performed on 80 patients who underwent on-pump
CABG surgery in Golestan and Imam Khomeini hospitals,
Ahvaz, Iran, from January 2022 to February 2023. Informed
consent was obtained from all participants before the
operation.

The Inclusion criteria included age > 35 and a
candidate for elective CABG. The exclusion criteria
included emergency procedures, mental illnesses,
ejection fraction (EF) < 30%, chronic renal and liver
dysfunctions, prolonged mechanical ventilation, and
allergy to melatonin or dexmedetomidine.

During the study period, 110 subjects who underwent
elective on-pump CABG were selected as candidates.
After an early assessment, 90 decided to contribute,
among whom 10 patients did not meet the inclusion
criteria (three patients with EF < 30%, two with off-pump
CABG, two with allergy, and three with mental illness).

Ultimately, 80 patients were enrolled in the study and
were assigned to the two groups with allocation ratioi/t,
namely melatonin/dexmedetomidine (A) (n = 40) and
dexmedetomidine (B) (n =40) (Figure 1).

3.2. Randomization and Blindness

If the inclusion criteria were met and none of the
exclusion criteria were observed, then the permuted-block
randomization technique with a block size of four
was employed to randomly assign patients to the
melatonin/dexmedetomidine (A) and dexmedetomidine
(B) intervention groups. To achieve the study objective, the
patients, surgeons, and investigators were blinded to the
identity of the treatment group. Moreover, the individuals
above were unaware of the type of injectable medication
and the surgeries performed by the same surgeon (the
researcher conducted the preparation of the injectable
medication named A and B).

3.3. Sample Size

After areview of the published literature, the incidence
of delirium was assumed to be 32% in the control group (17,
18). The recruitment of 74 patients was needed to detect
a clinically relevant 25% reduction in the delirium event
rate (0.05 and 80% power) with a 1:1 randomization for the
entire sample. Considering a10% dropout rate, the sample
size required was 80 (40 per group).

3.4. Anesthesia and Cardiopulmonary Bypass Approach

The anesthetic approach was consistent for all patients
to minimize its impact on the results. Premedication
was achieved according to the hospital design, which
included 0.1 mg/kg intramuscular morphine sulfate. All
routine monitoring tests (e.g., electrocardiography, pulse
oximetry, and noninvasive and invasive blood pressure
monitoring) were performed in the operating room.

Anesthesia was induced using midazolam 0.025
mg/kg, fentanyl 10 uglkg, etomidate 0.15 mglkg,
and pancuronium 0.1 mg/kg.  After induction of
anesthesia and intubation, central venous cannulation
was performed through the internal jugular vein.
Anesthesia maintenance was achieved by the infusion
of midazolam (0.15 mg/kg/hour), fentanyl (5 ug/kg/hour),
and atracurium (0.25 mg/kg/hour) during surgery.
Heparin administration, cardiopulmonary bypass (CPB)
approach, and surgery were all consistent for every
patient. After weaning from CPB, protamine sulfate was

administered for heparin reversal. The patients were

Anesth Pain Med. 2023;13(4):e138317.
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Figure 1. CONSORT diagram shows the process of patient recruitment and allocation. In the present study, 110 cases were included, and 80 were eligible and participated.

Patients were randomly assigned to the two groups (each group with 40 cases).

transported to the cardiovascular intensive care unit
(CVICU) after the operation.

3.5. Intervention

The patients in the CVICU were randomly assigned
to the melatonin/dexmedetomidine group (A) and
dexmedetomidine group (B). The subjects in group A
received a 3-mg melatonin tablet at 10 p.m. the night
before the operation, and the same dose was repeated
every night at 10 p.m. for 5 days after the operation. In
the intubated patient, melatonin was prescribed through
gavage.

In the CVICU, given
Dexmedetomidine 0.5 ug/kg as a bolus; the patients
in two groups received a bolus of over 30 minutes,
followed by the infusion of 0.3 - 0.5 ug/kg/hour for a

both groups were
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maximum of 24 hours which was tapered within 24
hours. If the patient was hemodynamically unstable,
the bolus dose was stopped, the infusion of the sedative
propofol (0.5 mg/kg/h) was commenced, and the patient
was excluded. The Riker Sedation-Agitation Scale (SAS) was
used to evaluate the sedation level (19). Dexmedetomidine

infusion was adjusted according to SAS score > 3.

3.6. Outcomes

The primary outcomes included the occurrence of
delirium (assessed preoperatively and at 12-hour intervals
for 7 days postoperatively) by the confusion assessment
method at the ICU (CAM-ICU) in the intubated patients
(20, 21) and after extubation by the CAM. If the patient
with delirium was restless, the rate of dexmedetomidine
administration was increased, and if the restlessness was



Javaherforooshzadeh F et al.

severe, haloperidol was used as a 2 - 5 mg intravenous
injection. The secondary outcomes were the onset and
duration of delirium, haloperidol usage, weaning time,
and ICU stay time.

3.7. Statistical Analysis

The quantitative data were described as mean +
standard deviation. The qualitative data were expressed
as frequencies and percentages. The chi-square test was
employed to compare qualitative variables between the
two groups. The independent t-test and Mann-Whitney
U test were utilized to compare quantitative variables
between the two groups.
were used to evaluate the impact of melatonin on the
occurrence of delirium as the primary outcome by
controlling confounder variables. SPSS software (version
22) was utilized for statistical analysis. A P-value < 0.05
was considered statistically significant.

Multiple logistic regressions

4. Results

This study was performed on 110 patients from January
2022 to February 2023. In the current study, 30 ineligible
patients were excluded, and 80 continued. Figure 1
illustrates the flowchart of the recruitment and retention
of the studied subjects.

The mean age of the patients was 59.76 years
(range: 35 - 80). In the present study, 19 (23.7%) and
61 (76.3%) patients were female and male, respectively.
No significant differences were observed between
the two groups in all baseline characteristics (Table
1). More than half of the participants in the two
groups were males and smokers. Furthermore, 87.5%
of the patients in the two groups had hypertension.
About half of the participants (50% and 62.5% in the
Dexmedetomidine and melatonin/dexmedetomidine
groups) had diabetes mellitus. Most patients in both
groups used angiotensin-converting enzyme inhibitors,
statins, and aspirin. No significant difference was noticed
between the two groups in past medical and drug history
characteristics (Table 2).

Table 3 compares the primary and secondary outcomes
between the two groups. The occurrence of delirium was
lower in the melatonin/dexmedetomidine group (6/34)
(15%) than in the dexmedetomidine group (12/40) (30%) (P
= 0.09). Additionally, the melatonin/dexmedetomidine
group had a significantly lower duration of delirium than
the dexmedetomidine group (1.95 [0, 20] and 8.46 [0, 40],

P = 0.04) (Table 3, Figure 2). Nevertheless, no significant
difference was observed in the onset of delirium
between the two groups (P = 0.25). The average doses
for haloperidol administration were 9.13 and 3.38 mg in
the dexmedetomidine and melatonin/dexmedetomidine
groups, respectively. The length of hospital stay in the
melatonin/dexmedetomidine group was significantly
shorter than in the dexmedetomidine group (7.53 [7, 10]
and 8.60 [7, 15], P = 0.03). Nonetheless, no significant
differences were noticed in extubation time (P = 0.38) and
length of ICU stay (P = 0.19) between the two groups (Table
3).

Figure 2 shows that the duration of delirium was
significantly lower in the group dexmedetomidine and
melatonin.

Table 4 tabulates the odds
95% CI comparison for the
delirium in the melatonin/dexmedetomidine and
dexmedetomidine groups. Based on the OR, the
melatonin/dexmedetomidine group decreased the
occurrence of delirium by less than 50% compared to the
dexmedetomidine group (by adjusting the confounder
variables). In addition, the number of anastomoses (OR =
6.33,P=0.001), CPB time (OR =115, P = 0.002), cross-clamp
time (OR =111, P = 0.004), inotrope[vasopressor usage (OR
=16.38, P < 0.001), reoperation for bleeding (OR =24.75, P
< 0.001), and hypotension (OR = 3.87, P = 0.02) increased
the odds of the occurrence of delirium (Table 4).

Baseline data that affect the onset of delirium, such
as the administration of inotropic auditory disturbance,
were compared between the 2 groups. There were no
differences between them.

ratio (OR) and
occurrence  of

5. Discussion

In the present study, it was shown that in the
melatonin/dexmedetomidine group,
of delirium was lower (15% and 30%). In addition, the
melatonin/ dexmedetomidine group had a significantly
lower duration of delirium than the dexmedetomidine
group (1.95[0,20] and 8.46 [0, 40], P=0.04). Nevertheless,
the two groups had no significant difference in the onset
of delirium (P=0.25).

The average needed doses for haloperidol
administration were 913 and 338 mg in the
dexmedetomidine and melatonin/dexmedetomidine
groups, respectively. Regarding the extubation time
and ICU stay time, there was no difference between

the occurrence

Anesth Pain Med. 2023;13(4):e138317.
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Table 1. Continuous Baseline Characteristics in the Dexmedetomidine Group and Melatonin/Dexmedetomidine Group

Variables Dexmedetomidine Group Melatonin/Dexmedetomidine Group P-Value
Age,y? 60.08 + 11.41 59.45+ 8.45 078
Body mass index kglm2b 2546+ 22 26.06+ 2.23 0.18
Ejection fraction 45.0% 6.70 445+ 6.28 0.55
New York Heart Association score b 223+ 043 225+ 0.44 0.79
European System for Cardiac Operative Risk Evaluation score b 1.64 + 0.29 175+ 0.21 0.11
Blood urea nitrogen b 24731 3.63 2458+ 6.06 024
Creatinine b 1241 0.22 126 £ 0.19 0.49
Hemoglobin b 13.63+ 2.45 1326+ 2.49 033

2 Independent t-test
b Mann-Whitney U test
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Figure 2. Kaplan-Meier plot for the two groups associated with the duration of delirium
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Table 2. Categorical Baseline Characteristics in the Dexmedetomidine Group and
Melatonin/Dexmedetomidine Group

Variables idi i P-Value ?
Group, No. (%) Group, No. (%)
Gender 0.43

Female 8(20) 1(27.5)

Male 32(89) 29(72.5)

Smoking 022

Yes 31(7.5) 26(65)

No 9(225) 14(35)

Hypertension -

Yes 35(87.5) 35(87.5)

No 5(12.5) 5(12.5)

Congestive heart failure 0.69

Yes 3(7.5) 4(10)

No 37(92.5) 36(90)

Diabetes mellitus 0.26

Yes 20(50) 25(62.5)

No 20(50) 15(37.5)

Peripheral vascular 0.46
disease

Yes 13(32.5) 10(25)

No 27(67.5) 30(75)

Beta-blockers 024

Yes 11(27.5) 16 (40)

No 29(725) 24(60)

Calcium channel 0.26
blockers

Yes 25(62.5) 20(50)

No 15(27.5) 20(50)
Angiotensin-converting 0.7
enzyme inhibitors

Yes 34(85) 29(72.5)

No 6(15) 11(27.5)

Statins 0.24

Yes 35(87.5) 31(77.5)

No 5(12.5) 9(22.5)

Aspirin 0.24

Yes 35(875) 31(775)

No 5(12.5) 9(22.5)

2 Chi-square test

the two groups; however, there was a significant
difference between the groups in hospital stay, and it
was longer in the dexmedetomidine group than in the
melatonin/dexmedetomidine group (P =0.03).

The difference in the incidence of POD depends on
the study’s methodology and mainly on the diagnostic
methods of delirium and the characteristics of the study
participants. The frequency of delirium after cardiac
surgery can reach up to 20 - 60% (22). In this study,
delirium was assessed using the CAM-ICU and CAM in
the surgical ward after discharge from the ICU. When
conducting studies on validity and reliability, the CAM-ICU

test has shown a sensitivity of 95-100% and a specificity of
89-93% (23).

In various studies, dexmedetomidine and melatonin
have been used separately to manage POD. A study
was conducted on 118 adults undergoing cardiac surgery
who were assigned to dexmedetomidine, propofol, or
midazolam groups randomly for postoperative sedation
after cardiac surgery. The delirium incidence in patients
who received dexmedetomidine was significantly lower
(3%) than in the other two groups (50%). Participants
who developed POD reported significantly longer ICU and
hospital stays (24).

In another study by Shi et al, 164 patients were
evaluated for receiving the intravenous infusion of
propofol with or without dexmedetomidine during
cardiac surgery. Propofol was used for postoperative
sedation in the ICU. The POD was measured during the
first to fifth postoperative days. The difference between
the two groups in the incidence of POD was not significant
(39.3% and 26.3%, respectively). In the dexmedetomidine
group, the average delirium onset time was longer (the
second day) than in the propofol group (the first day).
Additionally, in the dexmedetomidine group, delirium
duration was shorter (2 days) than in the propofol group
(3 days) (25). The incidence of delirium in the study above
was higher (39.3%) than the results of the current study
(31.5%); nonetheless, the delirium onset and duration in
patients receiving dexmedetomidine could be compared
to the results of the present study. The higher incidence of
delirium in the study above in comparison to the current
study might be explained by the fact that propofol was
utilized for sedation after surgery in both groups.

In another trial performed on 183 patients undergoing
cardiac surgery, dexmedetomidine, and propofol
were compared upon admission to the ICU. Delirium
assessment was carried out at 12-hour intervals within
the 5 days after surgery. The POD incidence rates were
17.5% and 31.5% in the dexmedetomidine and propofol
groups. The POD onset was on the second and first days
after surgery in the dexmedetomidine and propofol
groups, respectively. Moreover, the POD duration was 2
and 3 days in the dexmedetomidine and propofol groups,
respectively (26). The delirium incidence in the study
above (17.5%) was lower than the results of the present
study (30.8%), which can be due to propofol usage.

Panagiotis Artemiou’s study
effect of melatonin on the prevention and curative
supplementation of POD in patients undergoing CABG. A

investigated the

Anesth Pain Med. 2023;13(4 ):e138317.



Javaherforooshzadeh F et al.

Table 3. Primary Outcomes in the Dexmedetomidine Group and Melatonin/Dexmedetomidine Group *

Variables Dexmedetomidine Group Melatonin/Dexmedetomidine Group P-Value
Occurrence of delirium, No. (%)h 0.09
Yes 12(30) 6(15)
No 28(70) 34(85)
The onset of delirium € 4.51(0,20) 5.5(0,45) 0.25
Duration of delirium ¢ 8.46(0,40) 1.95(0,20) 0.04
Haloperidol usage, mg € 9.13(0,40) 3.38(0,40) 0.06
Extubation, h 8.80 (4,24) 8.35(4,18) 0.38
Intensive care unit stay time © 2.72(2,5) 233(2,4) 0.19
Hospital stay time ¢ 8.60(7,15) 7.53(7,10) 0.03

2 Values are expressed as rang unless otherwise indicated.
b Chi-square test
€ Mann-Whitney U test

total of 50 patients were assigned to melatonin and control
groups. They discovered that prophylactic melatonin
decreased the POD incidence from 28% to 8%. The numbers
of treated patients after melatonin therapy were 100% and
42.9% in the melatonin and control groups, respectively
(27). The delirium occurrence in the study above (8.4%)
was lower than the results of the present study (15%). In
the current study, ICU stay was not prolonged due to
delirium. The reason for the differences between the
results of the study above and the present study might
be that the study above was performed on emergency
patients, and the researchers administered melatonin
without dexmedetomidine.

Another study carried out on 140 patients that
underwent CABG to evaluate the effect of melatonin
on delirium incidence compared melatonin to a placebo.
A significant difference was observed between the two
groups in the incidence of the CAM-ICU results on
the surgery day and 3 days following the operation;
accordingly, the melatonin group had a lower delirium
occurrence than the other group (28), which is in line with
the findings of the present study.

A meta-analysis of 1714 patients reported lower
delirium incidence in older adults using perioperative
melatonin. Based on the results, using melatonin and
ramelteon was associated with a significantly lower POD
incidence in adult subjects undergoing cardiac surgery
(OR = 0.46; 95% CI: 0.29 - 0.74; P = 0.001). The subgroup
analyses demonstrated that 3-mg melatonin (OR = 0.37;
95% CI: 0.18 - 0.76; P = 0.007) and 5-mg melatonin (OR =
0.34; 95% CI: 0.21- 0.56; P < 0.001) significantly decreased
POD incidence (29). The findings above are in line with the

Anesth Pain Med. 2023;13(4):e138317.

findings of the current study.

Mahrose et al. compared dexmedetomidine with and
without melatonin administration in the incidence
of postoperative delirium. They observed that the
delirium incidence was significantly lower, the onset
was significantly more delayed, and the duration was
significantly shorter in the dexmedetomidine/melatonin
group than in the dexmedetomidine group (30). The
results of the aforementioned study align with the present
study’s results.

5.1. Limitations

In some acute-onset inattentiveness,
disorganized thinking, or altered level of consciousness
might have been missed during daily delirium
assessments, potentially resulting in misclassifying of
outcomes. However, generally, routine testing once a day
is an accepted method of delirium assessment.

cases,

5.2. Conclusions
with
incidence of

The administration of melatonin

Dexmedetomidine can reduce the
post-cardiac surgery delirium, shortens its duration,
and mitigates the impact of many risk factors observed in

those not undergoing melatonin treatment.
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Table 4. Binary Logistic Regression Models

Variables OR 95% CI P-Value
Model1
Treatment group
DM 038 (0.11-133) 0.13
D -
Number of anastomoses 633 (2.0919.18) 0.001
Model 2
Treatment group
DM 029 (0.08-1.03) 0.06
D -
Cardiopulmonary bypass time 115 (1.05-1.26) 0.002
Model 3
Treatment group
DM 0.43 (0.13-1.43) 0.17
D -
Cross-clamp time 1 (1.03-118) 0.004
Model 4
Treatment group
DM 0.26 (0.07-0.94) 0.04
D —
Inotrope/vasopressor usage
Yes 1638 (3.87-69.34) <0.001
No
Model 5
Treatment group
DM 039 (0.13-1.19) 0.09
D -
Intra-aortic balloon pump
Yes 373 (0.20-67.98) 037
No -
Model 6
Treatment group
DM 036 (0.09-1.46) 0.15
D —
Reoperation for bleeding
Yes 24.75 (6.22-98.50) < 0.001
No =
Model 7
Treatment group
DM 0.42 (0.13-131) 03
D —
Hypotension
Yes 3.87 (1.21-12.46) 0.02
No -
Model 8
Treatment group
DM 0.45 (0.15-1.4) 0.17
D —
Bradycardia
Yes 2.70 (0.89-.14) 0.08
No =
Model 9
Treatment group
DM 038 (0.13-1.17) 0.09
D —
New arrhythmia
Yes 127 (0.384.24) 0.69
No -
Model 10
Treatment group
DM 0.41 (0.13-1.26) 0.12
D —
Hyperglycemia
Yes 6.95 (0.56-85.92) 0.13
No =
Abbreviations: DM, group; D, group; OR, odds ratio; CI,

confidence interval.

Acknowledgments

This work was supported by the Pain Research Center,
Ahvaz Jundishapur University of Medical Sciences, Ahvaz,
Iran (IR.AJUMS.REC.1401.047). The authors would like to
thank the patients and CVICU nursing staff.

Footnotes

Authors’ Contribution: Study concept and design: FJ;
Acquisition of data: AB and BG; Analysis and interpretation
of data: AS; Drafting of the manuscript: FJ; All authors
reviewed and approved the final manuscript.

Clinical Trial Registration Code:
IRCT20180909040979N7 (2022-05-24)

Conflict of Interests: The authors have no competing
interests.

Data Reproducibility: The dataset presented in the study
is available on request from the corresponding author
during submission or after publication.

Ethical Approval: This study is approved under the
ethical approval code of IR AJUMS.REC.1401.047.

Funding/Support: This work was supported by the Pain
Research Center, Ahvaz Jundishapur University of Medical
Sciences, Ahvaz, Iran (IR.AJUMS.REC.1401.047).

Informed Consent: The participants provided written
informed consent.

References

1. Inouye SK. Delirium in older persons. N Engl |
Med. 2006;354(11):1157-65. [PubMed ID: 16540616].
https://doi.org/10.1056/NEJMra052321.

2. Neufeld K], Thomas C. Delirium: definition, epidemiology, and
diagnosis. | Clin Neurophysiol. 2013;30(5):438-42. [PubMed ID:
24084176]. https:|/doi.org/10.1097|WNP.0b013e3182a73e31.

3. Ely EW, Shintani A, Truman B, Speroff T, Gordon SM, Harrell FJ, et
al. Delirium as a predictor of mortality in mechanically ventilated
patients in the intensive care unit. JAMA. 2004;291(14):1753-62.
[PubMed ID: 15082703]. https://doi.org/10.1001/jama.291.14.1753.

4. Cropsey C, Kennedy ], Han ], Pandharipande P. Cognitive
Dysfunction, Delirium, and Stroke in Cardiac Surgery Patients.
Semin Cardiothorac Vasc Anesth. 2015;19(4):309-17. [PubMed ID:
26660055]. https://doi.org[10.1177/1089253215570062.

5. Bakker RC, Osse R], Tulen JH, Kappetein AP, Bogers AJ. Preoperative
and operative predictors of delirium after cardiac surgery in elderly
patients. Eur | Cardiothorac Surg. 2012;41(3):544-9. [PubMed ID:
22345177]. https://doi.org/10.1093/ejcts/ezr031.

6. Javaherforoosh Zadeh F, Janatmakan F, Shafaeebejestan
E, Jorairahmadi S. Effect of Melatonin on Delirium
After on-Pump Coronary Artery Bypass Graft Surgery: A
Randomized Clinical Trial. Iran | Med Sci. 2021;46(2):120-7.

Anesth Pain Med. 2023;13(4):e138317.


https://www.irct.ir/trial/61732
https://ethics.research.ac.ir/ProposalCertificateEn.php?id=256346
http://www.ncbi.nlm.nih.gov/pubmed/16540616
https://doi.org/10.1056/NEJMra052321
http://www.ncbi.nlm.nih.gov/pubmed/24084176
https://doi.org/10.1097/WNP.0b013e3182a73e31
http://www.ncbi.nlm.nih.gov/pubmed/15082703
https://doi.org/10.1001/jama.291.14.1753
http://www.ncbi.nlm.nih.gov/pubmed/26660055
https://doi.org/10.1177/1089253215570062
http://www.ncbi.nlm.nih.gov/pubmed/22345177
https://doi.org/10.1093/ejcts/ezr031

Javaherforooshzadeh F et al.

10.

1.

13.

14.

15.

16.

17.

18.

19.

[PubMed ID: 33753956]. [PubMed Central
https://doi.org[10.30476[ijms.2020.82860.1146.

ID: PMC7966933].

. Ogunrombi AB. Sixteen year retrospective analysis of rheumatic and

non-rheumatic heart disease patients undergoing valve procedures
at Groote Schuur Hospital first incidence single aortic and mitral
valve replacement. University of Cape Town; 2012.

. Khaing K, Nair BR. Melatonin for delirium prevention in

hospitalized patients: A systematic review and meta-analysis.
J Psychiatr  Res. 2021;133181-90. [PubMed ID: 33348252].
https://doi.org/10.1016/j.jpsychires.2020.12.020.

. Kasnavieh FH, Rezaeipandari H, Hadadzadeh M, Vakili M, Biouki FH.

Effect of melatonin on incidence rate of delirium in elderly patients
undergoing open-heart surgery without a pump: a clinical trial. Elder
Health . 2019. https://doi.org/10.18502/ehj.v5i1.1197.

Romero N, Dube KM, Lupi KE, DeGrado JR. Evaluation of Delirium
in Critically Il Patients Prescribed Melatonin or Ramelteon.
Ann  Pharmacother. 2021;55(11):1347-54. [PubMed ID: 33715466].
https://doi.org/10.1177/10600280211002054.

Giovannitti JA, Jr, Thoms SM, Crawford J]]. Alpha-2 adrenergic
receptor agonists: a review of current clinical applications. Anesth
Prog. 2015;62(1):31-9. [PubMed ID: 25849473]. [PubMed Central ID:
PMC4389556]. https://doi.org/10.2344/0003-3006-62.1.31.

. Liu H, Ji F, Peng K, Applegate RL, 2nd, Fleming N. Sedation

After Cardiac Surgery: Is One Drug Better Than Another?
Anesth  Analg. 2017;124(4)1061-70. [PubMed ID: 27984229].
https://doi.org[10.1213/ANE.0000000000001588.

Eremenko AA, Chernova EV. [Dexmedetomidine use for intravenous
sedation and delirium treatment during early postoperative period
in cardio-surgical patients]. Anesteziol Reanimatol. 2013;(5):4-8.
Russian. [PubMed ID: 24624849].

Pasin L, Landoni G, Nardelli P, Belletti A, Di Prima AL, Taddeo D, et
al. Dexmedetomidine reduces the risk of delirium, agitation and
confusion in critically Ill patients: a meta-analysis of randomized
controlled trials. | Cardiothorac Vasc Anesth. 2014;28(6):1459-66.
[PubMed ID: 25034724]. https://doi.org/10.1053/j.jvca.2014.03.010.

Ng KT, Shubash CJ, Chong ]S. The effect of dexmedetomidine
on delirium and agitation in patients in intensive care:
systematic review and meta-analysis with trial sequential
analysis. Anaesthesia. 2019;74(3):380-92. [PubMed ID: 30367689].
https://doi.org/10.1111/anae.14472.

Duan X, Coburn M, Rossaint R, Sanders RD, Waesberghe ]V,
Kowark A. Efficacy of perioperative dexmedetomidine on
postoperative delirium: systematic review and meta-analysis
with trial sequential analysis of randomised controlled
trials. Br J Anaesth. 2018;121(2):384-97. [PubMed ID: 30032877].
https://doi.org/10.1016/j.bja.2018.04.046.

Rudolph JL, Jones RN, Levkoff SE, Rockett C, Inouye SK, Sellke FW, et
al. Derivation and validation of a preoperative prediction rule for
delirium after cardiac surgery. Circulation. 2009;119(2):229-36.
[PubMed ID: 19118253]. [PubMed Central ID: PMC2735244].
https://doi.org/10.1161/CIRCULATIONAHA.108.795260.

Ahmed S, Leurent B, Sampson EL. Risk factors for incident
delirium among older people in acute hospital medical units: a
systematic review and meta-analysis. Age Ageing. 2014;43(3):326-33.
[PubMed ID: 24610863]. [PubMed Central ID: PMC4001175].
https://doi.org/10.1093/ageing/afu022.

Namigar T, Serap K, Esra AT, Ozgul O, Can OA, Aysel A,
et al. [The correlation among the Ramsay sedation scale,

Anesth Pain Med. 2023;13(4 ):e138317.

20.

21

22.

23.

24.

25.

26.

27.

28.

29.

30.

Richmond agitation sedation scale and Riker sedation agitation

scale during midazolam-remifentanil sedation]. Rev Bras
Anestesiol. 2017;67(4):347-54. Portuguese. [PubMed ID: 28412050].

https://doi.org[10.1016/j.bjan.2017.03.006.

Gusmao-Flores D, Salluh JI, Chalhub RA, Quarantini LC. The confusion
assessment method for the intensive care unit (CAM-ICU) and
intensive care delirium screening checklist (ICDSC) for the diagnosis
of delirium: a systematic review and meta-analysis of clinical studies.
Crit Care. 2012;16(4):R115. [PubMed ID: 22759376 ]. [PubMed Central ID:
PMC3580690]. https://doi.org[10.1186/cc11407.

Tate JA, Happ MB. The confusion assessment method for the ICU
(CAM-ICU). Australian Critical Care. 2018;24(2):126-32.

Kirfel A, Menzenbach ], Guttenthaler V, Feggeler ], Mayr A, Coburn
M, et al. Postoperative delirium after cardiac surgery of elderly
patients as an independent risk factor for prolonged length of
stay in intensive care unit and in hospital. Aging Clin Exp Res.
2021;33(11):3047-56. [PubMed ID: 33813686]. [PubMed Central ID:
PM(C8595147]. https://doi.org/10.1007/s40520-021-01842-X.

Han JH, Wilson A, Graves AJ, Shintani A, Schnelle JF, Dittus RS, et al.
Validation of the Confusion Assessment Method for the Intensive
Care Unit in older emergency department patients. Acad Emerg
Med. 2014;21(2):180-7. [PubMed ID: 24673674]. [PubMed Central ID:
PMC4034173]. https://doi.org/10.1111/acem.12309.

Maldonado JR, Wysong A, van der Starre PJ, Block T, Miller C, Reitz
BA. Dexmedetomidine and the reduction of postoperative delirium
after cardiac surgery. Psychosomatics. 2009;50(3):206-17. [PubMed ID:
19567759]. https://doi.org[10.1176/appi.psy.50.3.206.

Shi C, Jin J, Qiao L, Li T, Ma ], Ma Z. Effect of perioperative
administration of dexmedetomidine on delirium after
cardiac surgery in elderly patients: a double-blinded,
multi-center, randomized study. Clin Interv Aging. 2019;14:571-5.
[PubMed ID: 30936687]. [PubMed Central ID: PMC6421898].
https://doi.org[10.2147/CIA.5194476.

Djaiani G, Silverton N, Fedorko L, Carroll |, Styra R, Rao V,
et al Propofol Sedation Reduces
Delirium after Cardiac Surgery: A Randomized Controlled
Trial. Anesthesiology. 2016;124(2):362-8. [PubMed ID: 26575144].
https://doi.org[10.1097/ALN.0000000000000951.

Artemiou P, Bily B, Bilecova-Rabajdova M, Sabol F, Torok P, Kolarcik
P, et al. Melatonin treatment in the prevention of postoperative
delirium in cardiac surgery patients. Kardiochir Torakochirurgia
Pol. 2015;12(2):126-33. [PubMed ID: 26336494]. [PubMed Central ID:
PMC4550034]. https://doi.org[10.5114/kitp.2015.52853.

Hosseini Kasnavieh F, Rezaeipandari H, Hadadzadeh M,
Vakili M, Hosseini Biouki F. Effect of Melatonin on Incidence
Rate of Delirium in Elderly Patients Undergoing Open-Heart
Surgery without a Pump: A Clinical Trial. Elder Health ]. 2019.
https://doi.org[10.18502/ehj.v5i1.1197.

Han Y, Tian Y, Wu ], Zhu X, Wang W, Zeng Z, et al. Melatonin
and Its Analogs for Prevention of Post-cardiac Surgery Delirium:
A Systematic Review and Meta-Analysis. Front Cardiovasc Med.
2022;9:888211. [PubMed ID: 35665270]. [PubMed Central ID:
PMC9157569]. https://doi.org/10.3389/fcvm.2022.888211.

Mabhrose R, ElSerwi H, Maurice A, Elsersi M. Postoperative delirium
after coronary artery bypass graft surgery: Dexmedetomidine
infusion alone or with the addition of oral melatonin. Egypt ] Anaesth.
2021;37(1):62-8. https:|/doi.org[10.1080/11101849.2021.1885956.

Dexmedetomidine versus


http://www.ncbi.nlm.nih.gov/pubmed/33753956
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7966933
https://doi.org/10.30476/ijms.2020.82860.1146
http://www.ncbi.nlm.nih.gov/pubmed/33348252
https://doi.org/10.1016/j.jpsychires.2020.12.020
https://doi.org/10.18502/ehj.v5i1.1197
http://www.ncbi.nlm.nih.gov/pubmed/33715466
https://doi.org/10.1177/10600280211002054
http://www.ncbi.nlm.nih.gov/pubmed/25849473
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4389556
https://doi.org/10.2344/0003-3006-62.1.31
http://www.ncbi.nlm.nih.gov/pubmed/27984229
https://doi.org/10.1213/ANE.0000000000001588
http://www.ncbi.nlm.nih.gov/pubmed/24624849
http://www.ncbi.nlm.nih.gov/pubmed/25034724
https://doi.org/10.1053/j.jvca.2014.03.010
http://www.ncbi.nlm.nih.gov/pubmed/30367689
https://doi.org/10.1111/anae.14472
http://www.ncbi.nlm.nih.gov/pubmed/30032877
https://doi.org/10.1016/j.bja.2018.04.046
http://www.ncbi.nlm.nih.gov/pubmed/19118253
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2735244
https://doi.org/10.1161/CIRCULATIONAHA.108.795260
http://www.ncbi.nlm.nih.gov/pubmed/24610863
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4001175
https://doi.org/10.1093/ageing/afu022
http://www.ncbi.nlm.nih.gov/pubmed/28412050
https://doi.org/10.1016/j.bjan.2017.03.006
http://www.ncbi.nlm.nih.gov/pubmed/22759376
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3580690
https://doi.org/10.1186/cc11407
http://www.ncbi.nlm.nih.gov/pubmed/33813686
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8595147
https://doi.org/10.1007/s40520-021-01842-x
http://www.ncbi.nlm.nih.gov/pubmed/24673674
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4034173
https://doi.org/10.1111/acem.12309
http://www.ncbi.nlm.nih.gov/pubmed/19567759
https://doi.org/10.1176/appi.psy.50.3.206
http://www.ncbi.nlm.nih.gov/pubmed/30936687
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6421898
https://doi.org/10.2147/CIA.S194476
http://www.ncbi.nlm.nih.gov/pubmed/26575144
https://doi.org/10.1097/ALN.0000000000000951
http://www.ncbi.nlm.nih.gov/pubmed/26336494
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4550034
https://doi.org/10.5114/kitp.2015.52853
https://doi.org/10.18502/ehj.v5i1.1197
http://www.ncbi.nlm.nih.gov/pubmed/35665270
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9157569
https://doi.org/10.3389/fcvm.2022.888211
https://doi.org/10.1080/11101849.2021.1885956

	Abstract
	1. Background
	2. Objectives
	3. Methods
	3.1. Ethics Approval and Consent to Participate
	Figure 1

	3.2. Randomization and Blindness
	3.3. Sample Size
	3.4. Anesthesia and Cardiopulmonary Bypass Approach
	3.5. Intervention
	3.6. Outcomes
	3.7. Statistical Analysis

	4. Results
	Table 1
	Table 2
	Table 3
	Figure 2
	Table 4

	5. Discussion
	5.1. Limitations
	5.2. Conclusions

	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Clinical Trial Registration Code: 
	Conflict of Interests: 
	Data Reproducibility: 
	Ethical Approval: 
	Funding/Support: 
	Informed Consent: 

	References

