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ABSTRACT 

Objective: To determine the role of melatonin in the reduction of postoperative delirium in On pump Coronary artery bypass 
graft (CABG) patients.  
Study Design: Quasi experimental study. 
Place and Duration of Study: Department of Cardiac Anesthesia and Intensive Care Department, Armed Forces Institute of 
Cardiology and National Institute of Heart Diseases, Rawalpindi Pakistan, from Oct -Dec 2023. 
Methodology: Two hundred ten patients, irrespective of gender, between the ages of 30 and 60 years, who undergone On 
pump CABG, were recruited. Non-randomly, the patients were divided into two groups: the Experimental-Group (received 
melatonin) and the Control-Group (did not receive melatonin). Impact of Melatonin on Delirium was assessed by Confusion 
Assessment Method for Intensive care Unit (CAM-ICU) and outcomes were compared with standard treatment Control-
Group  
Results: Among 210 patients, 179(85.2%) were male and 31(14.8%) were female. Occurrence of delirium after 24 hours post-
operative CABG surgery in group receiving melatonin was 21(20.6%) whereas 47(43.5%) in control group which was clinically 
significant (p<0.001). Delirium after 48 hours of surgery was found to be 18(17.6%) in Experimental-Group whereas, 
occurrence in control group was twice 44(40.7%) which showed the significant difference in reduction of delirium in patients 
who received Melatonin (p<0.001). 
Conclusion: Melatonin slightly reduced the occurrence of delirium in postoperative on pump CABG patients. 
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INTRODUCTION 

Melatonin, a pineal gland hormone, was recently 
identified as a reprogramming approach to prevent 
many diseases for its predominant hypnotic effects, 
anti-inflammatory activity, and even the prevention of 
delirium.1 It alleviates cognitive impairment and 
protects against neurodegenerative diseases but also 
reduces neuro inflammation.2 In its role as a cardio 
protective medication, melatonin has shown to 
decrease heart dysfunction and improve left 
ventricular ejection fraction in humans.3 Hospitalized 
patients frequently experience delirium, which is 
characterized as an acute disruption in attention and 
overall cognitive function. It is a common 
postoperative complication in CABG.4 It may lead to 
morbidities, longer mechanical ventilation time, the 
risk of injuries to patients or staff, the possibility of 
falling out of bed, unwanted extubation, and 
prolonged stays in the Intensive Care Unit (ICU), all 
contributing to escalated treatment costs.5  

Patients undergoing cardiac surgery are 
particularly susceptible to delirium due to the 
complexity of the operation, cardiopulmonary bypass, 
reperfusion, and postoperative complications.6 
Following heart surgery, the incidence of delirium was 
reported to be 13.3% in Pakistan whereas globally it is 
ranging from 8-50%.4,5 Previous study suggested that a 
low left ventricular ejection fraction, atrial fibrillation, 
and cardiopulmonary bypass may predispose patients 
to post-cardiac surgery delirium.6 

Patients with delirium have a 12-month mortality 
rate of 10% to 26%, which is comparable to the 
fatalities of patients who have myocardial infarction 
and sepsis.7 One of the main mechanisms behind 
delirium is the disruption of melatonin levels 
following CABG.1 Preventing Post-Operative Delirium 
(POD) can significantly contribute to patient recovery 
after cardiac surgery.8,9 

Exogenous Melatonin causes drug interaction 
with antidepressant and monoamine oxidase 
inhibitor.10 Despite evidence that melatonin may 
reduce POD, research into its effectiveness in CABG 
patients was limited and yields inconsistent results. In 
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Pakistan, research investigating the efficacy of 
Melatonin in mitigating the occurrence of delirium 
following CABG remains unexplored.  

This study aimed to evaluate the effect of 
melatonin in reducing the occurrence of post-
operative delirium in patients undergoing CABG. 
Based on the results of this study, we can establish 
clinical guidelines for Pakistani population regarding 
role of Melatonin in minimizing post CABG delirium 
and improving in hospital outcomes. 

METHODOLOGY 

This was a Quasi-experimental study conducted 
at department of Adult Cardiac Anesthesia and 
Intensive Care Department Armed Forces Institute of 
Cardiology and National Institute of Heart Diseases, 
Rawalpindi, from Oct -Dec 2023 after approval from 
Institutional Ethical Review Board (IERB) (letter#. 
9/2/R&D/2023/285;Dated: 13th  Sep 2023). 

Sample size was calculated to be 144 (n=72 in 
each group) by using WHO calculator, based on the   
post-operative Delirium prevalence of 13.3% in 
Melatonin group and 36.6% in control group with 95% 
confidence level and 5% margin of error.11 However, 
data was collected using non probability consecutive 
sampling from 210 patients. 

Inclusion Criteria: Patients who were between the age 
of 30 and 60 years, underwent  On pump CABG with 
least a 30% ejection fraction, anesthetic risk classes II 
or III, which indicate a moderate to high risk of 
problems during the surgical operation, were 
included. 

Exclusion Criteria: Patients who had a known allergy 
to melatonin or its compounds, those who had used 
melatonin or hypnotic drugs in the past or had a 
chronic or recent use of these substances, History of 
barbiturates or antipsychotics use recently, those with 
liver or kidney disease., neurological or psychological 
diseases or any known malignancies as well as 
emergency cases with prolonged sedation history 
were excluded from the study. 

After taking informed consent sampling was 
done using non-probability consecutive sampling 
technique. These patients were divided into two 
groups without randomization, keeping in mind of 
inclusion and exclusion criteria. The participants of 
Experimental-Group received melatonin along with 
standard treatment whereas participants of control 
group received standard treatment regimen without 
melatonin. 5mg of melatonin dose was administered 

on the evening before the operation and another 5mg 
on the morning of the surgery. The melatonin 
treatment was continued until the second 
postoperative night. On the other hand, patients in the 
control group received a standard treatment protocol. 
Cardiac surgery and postoperative management 
followed standardized procedures. After the surgery, 
all patients received a standard protocol for sedation, 
analgesia, and mechanical ventilation management 
(Figure-1).  
 

 
Figure-1: Patient Flow Diagram  
 

The occurrence of delirium was assessed using 
the Confusion Assessment Method for Intensive Care 
Unit (CAM-ICU) at 12 hours and then 48 hours after 
extubating. The CAM-ICU showed the best validity of 
the evaluated scales to identify delirium in ICU 
patients as in Figure-2.1,4 
 

 
Figure-2: Confusion Assessment Method - Intensive Care Unit 
(CAM-ICU) Work Sheet For Assessment of Delirium In On 
Pump CABG Patients. 
 

For statistical analysis we used SPSS Software, 
version 22.0, (SPSS, Inc, Chicago, IL, USA). The 
qualitative variables of this study like delirium after 24 
& 48 hours of surgery, gender, Comorbid, addiction 
and study groups were presented as frequencies and 
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percentages. The normality of continuous variables, 
including age, blood pressure, pulse oximetry, aortic 
clamping time, CPB time, mechanical ventilation 
duration, and ICU stay duration, was assessed using 
the Kolmogorov-Smirnov test. Since none of the 
parameters followed a normal distribution, the 
median and interquartile range were reported. The 
Mann-Whitney U test was used to evaluate median 
differences in continuous variables between the study 
groups. The optimal association between Melatonin 
intervention and delirium was investigated using Chi-
square & McNemar, to analyze difference in incidence 
of delirium with and without Melatonin. A p-value 
≤0.05 was considered statistically significant 

RESULTS 

Our study included two groups experimental and 
control groups with 210 eligible patients, out of which 
179(85.20%) were male and 31(14.80%) were females. 
Among these patients 64(30.5%) had Diabetes Mellitus 
and 160 (76.2%) had Hypertension. Other risk factors 
like smoking 90(42.9%) and addiction to alcohol, 
Sheesha or any other kind were 48(22.9%). 
Preoperative factors like PO2, Systolic blood pressure 
and diastolic blood pressure were found to 
96.00(96.00-97.00) %, 163.00(155.00-165.00) mmHg, 
90.00(85.00-90.00) mmHg respectively. Median Aortic 
cross clamping time was 60.00(45.00-72.75) minutes 
and the median CBP time was 75.00(72.00-85.00) 
minutes. (Table-I) 

Overall occurrence of delirium after 48 hours of  

CABG surgery in group receiving melatonin was 
18(17.6%) whereas 44(40.7%) among patients in 
control group after 48 hours. Decrease of frequency of 
delirium in Experimental-Group was significant 
(p<0.001). Post-operative outcomes like mechanical 
ventilation was 10.00(9.00-12.00) hours and 9.00(8.00-
12.00) hours in experimental and control group 
respectively whereas ICU stay time was significantly 
lower in experimental than control group [24.00(24.00-
48.00)hours vs. 48.00(24.00-48.00) hours respectively; 
p=0.003] as represented in Table II. 

From Experimental-Group 21 patients (20.6%) 
and 47(43.5%) from control group developed delirium 
(Figure-3) after 24 hours; the increase in delirium 
frequency in the control group was statistically 
significant (p<0.001) 

After adjusting for confounders, the melatonin 
group (aOR = 0.42, p=0.03), smoking (uOR = 1.83, 
p=0.04), and ICU stay (aOR = 0.89, p=0.001) are 

significant predictors of delirium after 24 hour. After 
adjusting for confounders, HTN (aOR = 3.00, p=0.03), 
and ICU stay (aOR = 0.89, p=0.001) are significant 
predictors of delirium after 48 hours. Other variables 
including age, diabetes, smoking, mechanical 
ventilation time and procedural factors were not to be 
found as predictors. 

 

 

Figure-3: Post-Operative Delirium In ONCAB Patients (n=210) 
 
Table-I: Demographics, Comorbid and Pre-Operative/Intra- 
Operative and Post-Operative Characteristics of Participants (n=210) 

Variables 
Frequency (%) 

 

Gender 
Male 179(85.2.0%) 

Female 31(14.8%) 

 C
o

m
o

rb
id

 

Diabetes 
Mellitus 

Yes 64(30.5%) 

No 146(69.5%) 

HTN 
Yes 160(76.2%) 

No 50(23.8%) 

Smoking 
Yes 90(42.9%) 

No 120(57.1%) 

Addiction 
(ANY) 

Yes 48(22.9%) 

No 162(77.1%) 

Age (year) Median(IQR) 55.00(50.00-59.00) 

Pre-Operative Parameters Frequency (%) 

ECG  

Atrial 
Fibrillation 

79(37.6%) 

Sinus Ryhtm 131(62.4%) 

 Median(IQR) 

Pulse Oximetry (%) 96.00(96.00-97.00) 

Systolic BP (mmHg) 163.00(155.00-165.00) 

Diastolic BP (mmHg) 90.00(85.00-90.00) 

Intra Operative Parameters Median(IQR) 

Aortic Cross clamping Time(minutes) 60.00(45.00-72.75) 

Cardiopulmonary Bypass Time (minutes) 75.00(72.00-85.00) 

Post-Operative Parameters 

Mechanical Ventilation(hours) 10.00(8.00-12.00) 

ICU stay(hours) 34.00(24.00-48.00) 

Outcome Frequency (%) 

Delirium after 
24 hours 

Yes 68(32.4%) 

No 142(66.6 %) 

Delirium after 
48 hours  

Yes 62(29.5%) 

No 148(70.5%) 

HTN=Hypertension; ICU=Intensive Care Unit 
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DISCUSSION 

According to our findings, after 24 hours 
following on pump CABG surgery, 21(20.6%) and 
47(43.5%) patients experienced delirium in group 
receiving Melatonin and control group respectively, a 

difference that was clinically significant (p<0.001). 
After 48 hours of operation, delirium was observed in 
18(17.6%) in the Experimental-Group, while it 
occurred twice in 44(40.7%) of patients in Control-
Group However, a previous study by Zadeh FJ et al., 
found that there was a statistically significant 

Table II- Comparison of Demographics, Co Morbid and Pre-Operative/Intra- Operative and Post-Operative Characteristics Among Study 
Groups (n=210) 

Variables 

Experimental-Group Control-Group 

p-value Frequency (%) 
(n=102) 

Frequency (%) 
(n= 108) 

Gender 
Male 82(80.4 %) 97(89.8 %) 

0.05 
Female 20(19.6%) 11(10.2%) 

Comorbid 

Diabetes 
Mellitus 

Yes 28(27.5%) 36(33.3%) 
0.35 

No 74(72.4%) 72(66.7%) 

HTN 
Yes 73(71.6%) 87(80.6%) 

0.12 
No 29(28.4%) 21(19.4%) 

Smoking 
Yes 52(51.0%) 38(35.2%) 

0.02 
No 50(49.0%) 70(64.8%) 

Addiction  
(If Any) 

Yes 24(23.5%) 24(22.2%) 
0.82 

No 78(76.5%) 84(77.8%) 

 Median(IQR)  

Age(years) 55.00(50.00-59.00) 56.00(51.00-59.00) 0.35 

Pre-Operative Parameters 

Pulse Oximetry(%) 96.00(96.00-97.00) 96.00(96.00-97.00) 0.96 

Systolic BP (mmHg) 160.50(155.00-165.00) 165.00(18.00-165.00) 0.33 

Diastolic BP (mmHg) 90.00(85.00-90.00) 90.00(85.00-90.00) 0.09 

Intra Operative Parameters 

Aortic Cross clamping Time(minutes) 55.00(45.00-75.00) 60.00(45.00-70.50) 0.78 

Cardiopulmonary Bypass Time (minutes) 75.00(71.00-85.00) 75.00(73.50-84.00) 0.38 

Post-Operative Parameters 

Mechanical Ventilation(hours) 10.00(9.00-12.00) 9.00(8.00-12.00) 0.02 

ICU stay(hours) 24.00(24.00-48.00) 48.00(24.00-48.00) 0.003 

Outcome Frequency (%)  

Delirium after 24 hours 
Yes 21(20.6%) 47(43.5%) 

0.001 
No 81(79.0%) 61(56.5%) 

Delirium after 48 hours  
Yes 18(17.6%) 44(40.7%) 

0.001 
No 84(42.9%) 64(59.3%) 

HTN=Hypertension; ICU=Intensive care unit 
 

Table-III: Unadjusted and Adjusted Odds Ratios for Risk Factors Associated with Delirium at 24 and 48 Hours Post-Surgery 

Variable 

Delirium after 24 hour Delirium after 48 hour 

uOR (95% C.I) p-value aOR (95% C.I) 
p-

value 
uOR                     (95% 

C.I) 
p-

value 
aOR (95% C.I) 

p-
value 

Group  0.33(0.18-0.62) 0.001 0.42(0.19-0.93) 0.03 0.31(0.16-0.59) 0.001 - - 

Age 0.97(0.93-1.01) 0.20 - - 0.98(0.98-1.02) 0.35 - - 

HTN 1.96(0.93-4.12) 0.07 - - 2.67(1.17-6.09) 0.01 3.00(1.09-8.22) 0.03 

Diabetes 1.25(0.67-2.34) 0.46 - - 1.01(0.53-1.92) 0.97 - - 

Smoking 1.83(1.02-3.28) 0.04 - - 1.14(0.62-2.07) 0.66 - - 

ACC Time 
(minutes) 

0.98(0.96-1.00) 0.16 - - 0.99(0.97-1.01) 0.47 - - 

CPB Time 
(minutes) 

0.98(0.96-1.01) 0.42 - - 0.99 (0.96-1.01) 0.76 - - 

Ventilation 
time (hours) 

0.98(0.89-1.09) 0.79 - - 1.02(0.91-1.13) 0.71 - - 

ICU stay 
(hours) 

0.89(0.86-0.92) 0.001 0.89(0.87-0.92) 0.001 0.89(0.86-0.92) 0.001 0.89 (0.86-0.92) 0.001 

uOR= unadjusted odds ratio; aOR= adjusted odds ratio; HTN= Hypertension; ACC=Aortic cross clamp; CPB= Cardiopulmonary time; ICU=Intensive Care 
Unit 
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difference (p=0.03) between the groups on the first 
postoperative day, with delirium occurring in 4 
patients (13.3%) in the Melatonin group and 11 
patients (36.6%) in Control-Group.Three patients 
(10%) in the Melatonin group and fourteen patients 
(46.6%) in the Control-Group experienced delirium on 
the second postoperative day; this difference in 
delirium occurrence was statistically significant 
(p=0.02).12 

Another study depicted the occurrence of 
delirium in patients who received Melatonin (10.9%) 
was comparable to our study (17.6%) after 48 hours.14 
The results of the current study showed that 
melatonin significantly reduced the occurrence of 
delirium in individuals who had on pump CABG 
surgery. Our findings are consistent with the meta 
analysis, which found that persons who had heart 
surgery were much less likely to experience delirium 
while taking melatonin at doses of 3 and 5 mg.15 
According to Kasnavieh FH et al., the occurence of 
delirium in patients after open-heart surgery was 
68.6% at 24 hours and reduced to 31.4% at 72 hours in 
the Control-Group. In comparison, the melatonin 
group reported a reduction in delirium from 35.7% at 
24 hours to 5.7% after 72 hours. In contrast, our study 
reported, delirium reduced from 20.6% at 24 hours to 
17.6% at 48 hours in the Experimental-Group, but in 
the co Control-Group, it declined from 43.5% at 24 
hours to 40.7% at 48 hours.16 Up to 50% of older 
patients may experience postoperative delirium, one 
of the most common surgical problems in older 
population.17 

A Pakistani study found that 20(11.4%) of the 176 
patients had post-operative delirium and melatonin 
was not used in this study to prevent delirium.18 
However, our research revealed that 68(31.9%) out of 
210 patients had delirium after CABG.  

Another study with 250 patients undergoing 
elective or urgent heart surgeries found a significant 
difference in delirium between 2 groups. Group 1, 
receiving prophylactic perioperative melatonin (5mg), 
had an 8.4% occurrence of delirium compared to 
20.8% in the Control-Group (p=0.001).14 These results 
were in line with a current study which found that 
after 48 hours, 17.6% and  40.7% out of 210 patients 
experienced delirium in Melatonin group and Control-
Group respectively (p=0.001). 

Melatonin is an endogenous hormone that is in 
pharmacological use for fixing sleep disorders and 
circadian rhythm.19 This natural compound is also 

considered to be cardioprotective which may 
contribute to better surgical outcomes.20,21 Our study 
showed that after 24 hours of surgery there was a 
significant decrease in delirium (p<0.001) when 
compared with control and two days later, the 
occurrence rates of delirium were even lower in 
Melatonin group (from 20.6% to 17.6% respectively 
(p<0.001). Similar findings were published by Thakur 
et al., who found that the melatonin group had a 
considerably decreased occurrence of delirium at 6, 24, 
and 48 hours (23.5%, 8.6%, and 2.5%).22 

No association of aortic clamping time, and 
cardiopulmonary bypass time was established. 
However, post-operative outcome like ICU stay time 
was significantly reduced improving the recovery 
outcomes (p<0.001).Comparable results were observed 
in study conducted by Mahrose  et al. where  
Experimental-Group had lower  ICU stays compared 
to Control-Group (p<0.001).14 

This study intended to investigate the 
effectiveness of melatonin in reducing post-operative 
delirium in ONCAB patients. Melatonin has been 
shown to dramatically lower the occurrence of 
delirium in patients after cardiac surgery so this study 
aimed to validate its possible advantages in enhancing 
postoperative outcomes in patients undergoing 
coronary artery bypass grafting. 

This study concluded that Melatonin may help 
reduce the frequency of delirium after heart surgery, 
consistent with previous research that supported these 
results. Better recovery outcomes and shorter ICU 
stays were also emphasized by this study about 
Melatonin. With regard to lowering postoperative 
delirium in on pump CABG patients, current study 
collectively showed that melatonin was an effective 
treatment option for reducing post-operative delirium. 

LIMITATIONS OF THE STUDY 

This is a unicentric study and more data is required 
from various establish facilities. As our experimental design 
lacks randomization, the results obtained may be different 
from actual experimental results. Furthermore, age 
associated confounding and use of melatonin needs to be 
established as it is a predisposition and its use as 
intervention needs to be investigated further.  

CONCLUSION 

Melatonin slightly reduced the occurrence of delirium 
after cardiac surgery mitigating the risk factors associated 
with delirium. There was sufficient evidence to safely 
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conclude that interventions with Melatonin decreased the 
occurrence of POD in on pump CABG patients. Moreover, it 
is also effective in saving cost of prolonged hospitalization 
and ICU stay.  
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