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ABSTRACT

Introduction: Cancer patients experience higher levels of
pathological anxiety than other patients. Though several studies
have reported perioperative use of melatonin in alleviating
preoperative anxiety with minimal side effects, research on the
perioperative use of melatonin in oncology patients is scarce.

Aim: To analyse the preoperative anxiolysis, sedation, sleepiness
and hemodynamic response to intubation after premedication
with oral melatonin at two different doses of 0.3 mg/kg and
0.5 mg/kg body weight and comparing them with placebo.

Materials and Methods: This was randomised controlled trial
on a total of 90 cancer patients aged 18-60 years undergoing
elective surgeries under general anaesthesia were randomised
into three groups of 30 patients each. Oral melatonin 0.3 mg/kg,
oral melatonin 0.5 mg/kg, and placebo were given to patients
in Groups A, B, and C, respectively. The Visual Analogue Score
(VAS), Ramsay Sedation Scale (RSS), and Stanford Sleepiness
Scale (SSS) were used to assess anxiety, sedation, and sleepiness
before and 90 minutes after premedication. Heart rate (HR),
systolic (SBP), diastolic (DBP), and mean arterial (MAP) blood
pressures were also measured. For intragroup comparison, a
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paired t-test and for intergroup comparison, ANOVA (Analysis of
Variance) and difference-in-differences regression analysis were
performed.

Results: The three groups (group A: oral melatonin 0.3 mg/kg,
group B: oral melatonin 0.5 mg/kg, group C: placebo) each having
30 patients were comparable with regard to demographic profiles
with insignificant p-value. Melatonin had no significant anxiolytic
impact when compared to placebo (p>0.05). However, melatonin
offered considerable sedation and haemodynamic stability in a
dose-dependent manner. Melatonin 0.5 mg/kg (group B) gave
better sedation (RSS score: 3.30+0.11) and haemodynamic
stability (fall in Mean Heart Rate: by 7.4 after premedication) than
melatonin 0.3 mg/kg) (RSS score: 2.77+0.12; fall in mean Heart
rate after premedication: by 7.76) than the placebo (RSS score:
2.17+0.07; fall in mean Heart Rate: by 0.2).

Conclusion: Oral melatonin provides better sedation and
haemodynamic stability during endotracheal intubation in a
dose-dependent manner when compared to placebo. But when
required for sole anxiolysis melatonin was similar to placebo.
Further studies are warranted to explore the safe dose for the
anxiolytic effect of oral melatonin in cancer patients.
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INTRODUCTION

Anxiousness is common for any patient before surgery. However, it
is more pronounced in cancer patients than the general population
or those with chronic illnesses when they are posted for surgery.
A mixture of positive and negative experiences is involved in
cancer management, with anxiety and fear working against the
hope of alleviation from the illness [1]. The life-threatening nature
of cancer disorders and the associated fear of recurrence or death
augments the preoperative anxiety (uneasiness or unpleasant
tension secondary to patient’s concern about hospitalisation,
anaesthesia, and surgery). Preoperative anxiety has deleterious
effects on patient’s intraoperative and postoperative outcome [2].
Thus, reducing preoperative anxiety becomes an important goal
for preoperative counselling and premedication in anaesthesiology
management.

Premedication with benzodiazepines is a common practice for
perioperative anxiety [3,4]. However, benzodiazepines are associated
with several residual effects, including suppression of Rapid
Eye Movement (REM) sleep [5]. For cancer patients with altered
metabolic states and pathological anxiety, a note worthy alternative
for benzodiazepines with few side effects will be beneficial.

Melatonin (N-acetyl-5-methoxytryptamine) regulates the circadian
rhythm and is a hormone produced chiefly by the pineal gland.
Melatonin appears to act in a way that is similar to other anaesthetic
drugs by modulation of Gamma-Aminobutyric Acid (GABA)
receptors in the brain [6]. Melatonin was found to be associated
with preoperative anxiolysis [7]. With low toxicity, no residual
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effects, or REM sleep suppression, melatonin offers a note worthy
alternative for benzodiazepines in ameliorating preoperative anxiety.
Various studies have reported perioperative use of melatonin as an
anxiolytic [5]; however, there are no studies on perioperative use of
melatonin in oncosurgery patients [5,10].

It was hypothesised that oral melatonin when given as premedication
would produce anxiolysis with minimal side effects in a dose
dependent manner. Hence, the present study aimed to analyse the
preoperative anxiolysis, sedation, sleepiness and haemodynamic
response to intubation after premedication with oral melatonin
at two different doses of 0.3 mg/kg and 0.5 mg/kg body weight
compared with placebo. The primary outcome was preoperative
anxiolysis and the secondary outcomes were sedation, sleepiness
and haemodynamic response to intubation.

MATERIALS AND METHODS

The study was carried out in Department of Anaesthesiology, Kidwai
Memorial Institute of Oncology, Bengaluru, India, using a three-arm,
single-blind, parallel-group, placebo-controlled randomised trial. The
Institute Ethics committee approved the study (KCI/MEC/010/10
dtd 03 August 2018) and the study was registered in Clinical Trials
Registry of India (CTRI/2018/10/015917).

Inclusion criteria: After obtaining written informed consent,a total
of 90 cancer patients aged 18-60 years with American Society of
Anaesthesiologists (ASA) physical status Grade 1 and 2 undergoing
elective oncological surgeries under general anaesthesia were
included in the present study.
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Exclusion criteria: Patients who did not give written informed
consent, patients with chronic hypertension, severe cardiac disease, or
diabetes mellitus with autonomic neuropathy, significant hepatorenal
impairment, psychiatric illness, bronchial asthma, patients on drugs
like antihypertensive, antipsychotics, and antiepileptics, patients
with history of allergy to drug, patients with sleep disorder, obesity,
upper respiratory tract infection and anticipated difficult airway were
excluded from the study.

Sample size calculation: The sample size was based on previous
studies[11,12]. A sample size of 26 per group was sufficient to
determine a difference in VAS score of 0.9 units between the melatonin
and placebo group with a pooled standard deviation of 1 unit to provide
90% power and a-error of 0.05. To account for attrition and multiple
outcomes, the sample size was increased to 30 patients/group.

Patients satisfying inclusion criteria were randomised into three groups
of 30 patients each, using the computer-generated list. Patients in
the three groups (Group A, B and C) received oral melatonin 0.3 mg/
kg, oral melatonin 0.5 mg/kg and placebo, respectively [Table/Fig-1].
Neither the patient nor the anaesthesiologist had any role in the
allocation of patient to each group.

| Assessed for eligibility m=102) I

| Enrollment |

Excluded (1F12)

+ Not meeting inclusion criteria
i ®=12)

+ Declined to participate (n=0)
+ Other reasons (n=0 )

| Randomised (n=90) I

Allocation

Ié

4

Allocated to Melatonin(0.3mg/kg) (n=30)
+ Received allocated intervention (1=30)
+ Did not receive (give reasons) (n=0)

Allocated to Melatonin(0.5mg/kg) (n=30)
¢ Received allocated intervention (n=30)
¢ Didnot receive (give reasons) (n=0)

Allocated to Placebo (n=30)
¢ Received Placebo (n=30)
+ Didnot receive Placebo (n=0)

Lost to follow-up (n=0)
Follow-up done (n=30,
Discontmued intervention (1= 0)

v
Lost to follow-up (n=0)
Follow-up done (n=30)

Discontinued intervention (1=0)

Lost to follow-up @=0)
Follow-up done (n=30)
Discontinued intervention (@=0)

Analysis

IV

Analysed (n=30)
+ Excluded from analysis (n=0)

Analysed (n=30)
+ Excluded from analysis (n=0)

Analysed (n=30)
+ Excluded from analysis (n=0)

[Table/Fig-1]: CONSORT flow diagram.

All eligible patients received pre-anaesthetic check-up and completed
all the necessary investigations. The study patients received a
standardised pre-anaesthetic counselling with the anaesthetist that
included an explanation about the nature of the study, various scales
used in the study besides explaining the anaesthetic procedure,
possible complications, their management, and postoperative pain.
The patients then chose sealed envelopes (carrying the label for each
group) for random allocation into three groups. All of the patients were
required to fast for eight hours. On arrival at the preoperative room, NPO
(Nothing Per Oral) status was confirmed, preoperative assessments
were made, and patients received their assigned preoperative
medication with sips of water 90 minutes before surgery.

Blinding: The study was single blinded and the participants were not
aware of their allocation. Following, pre-anaesthetic counselling, the
patients were asked to choose the sealed envelopes that contained
a label for allocation into three groups. The envelopes were not
opened infront of the patients and the patients were assigned to
groups based on the labels A, B, and C. The investigators assigning
the intervention and assessing the outcomes were not blinded.

Outcome assessments: The primary outcome was scores from
Visual Analogue Scale (VAS) for anxiety. The secondary outocomes
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were Ramsay Sedation Scale (RSS) score for sedation, Stanford
sleepiness scale score for sleepiness and haemodynamic parameters
{Heart Rate (HR), Systolic (SBP), Diastolic (DBP) and Mean Arterial
(MAP) blood pressures}. All the outcomes were assessed just
before and 90 minutes after premedication. Adverse effects like
nausea, vomiting, dizziness, headaches were also recorded. After
90 minutes, the patient was shifted to the operating room.

Primary Outcome

Anxiety score: The VAS for anxiety was used for assessment. It is
a numeric verbal rating scale consisting of 11 stick-figure ranked
from 0-10 displaying various facial expressions. Participants have to
place a finger on the facial expressions that match with their current
state. Face AO represents no anxiety, and face A10 represents the
highest anxiety [8].

Secondary Outcomes

Ramsay sedation score: This was evaluated using RSS. It is
the most simplistic tool with a numeric score from 1 to 6, based
on the responsiveness of the patient. It has to be scored by the
experimenter/investigator. It is a subjective tool, 1 indicating patient
awake, anxious and 6 indicating patient asleep with no response to
external stimulus [9].

Stanford sleepiness scale: It is a subjective measure that evaluates
sleepiness at specific moments in time. It is used for research and clinical
purposes. The respondents are required to select one of the seven
statements that best represent their level of perceived sleepiness, with
1 representing wide awake and 7 representing sleep onset [10].

Haemodynamic parameters: Haemodynamic parameters such
as HR, SBP, DBP and MAP were recorded using multi-parameter
patient monitoring system just before premedication, 90 min after
premedication (just before induction), immediately, and at 5, 10 and
15 minutes after intubation.

Anaesthesia Procedure

In the operation theatre, an intravenous line was secured and
adequate intravenous crystalloid infusion was started for all patients.
Intraoperative monitoring included Non Invasive Blood Pressure
(NIBP), MAP, continuous Electrocardiography (ECG) and Peripheral
Capillary Oxygen Saturation (SpO,). Premedication, induction and
maintenance of anaesthesia were standardised as per Institutional
protocol. All patients were premedicated with injection Ondansetron
(0.05 mg/kg) and injection Fentanyl (1.5 mcg/kg). Patients were
pre-oxygenated with 100% oxygen for three minutes; general
anaesthesia was induced with Propofol (titrated to loss of verbal
response to command). After confirming the adequacy of ventilation,
Succinylcholine (1.5 mg/kg) was administered. Patients were put
on volume-controlled mode of mechanical ventilation following oral
intubation and confirmation of tube position by bilateral five-point
auscultation. Balance anaesthesia was maintained with nitrous oxide
50%, O, 50% and Isoflurane. For maintenance of muscle relaxation,
Vecuronium bromide 0.08 mg/kg loading dose and 0.01 mg/kg
maintenance dose was given. Neuromuscular blockade was reversed
using Neostigmine (0.05 mg/kg) and Glycopyrrolate (0.01 mg/kg) at
the end of surgery. Once the patient started breathing spontaneously
and adequately, the patient’s trachea was extubated and shifted to
Surgical Intensive Care Unit (SICU). Haemodynamic parameters such
as HR, SBP, DBP and MAP were recorded just before premedication,
90 minutes after premedication (just before induction), immediately
after intubation, 5, 10 and 15 minutes thereafter.

STATISTICAL ANALYSIS

Data were entered into microsoft excel and analysed using Statistical
Package for Social Sciences (SPSS) version 22.0 (IBM SPSS
Statistics Inc., Chicago, llinois, USA). Descriptive statistics for
categorical variables included frequency and percentages; means,
and standard deviations for continuous variables. Categorical data
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were compared using Chi-square test. Paired t-test was used for
intragroup comparison; ANOVA (Analysis of Variance) and difference-
in-differences regression analysis was used for intergroup comparison
[13]. The p-value <0.05 was considered statistically significant.

RESULTS

Among the 102 patients eligible for the study, 90 were included and
randomised into three groups (30/group) [Table/Fig-1]. The three
groups had comparable demographic profile [Table/Fig-2]. There
were no dropouts in any of the groups.

Group A Group B (Oral

(Melatonin melatonin Group C

0.3 mg/kg) 0.5 mg/kg) (Placebo) p-
Parameters (n=30) (n=30) (n=30) value
Age (years), (Mean+SD) 43.53+13.29 | 39.90+10.88 | 45.17+10.02 | 0.197*
Sex, (Male:Female ratio) 21:9 21:9 24:6 0.6007
Height, (cm) (Mean+SD) 157.27+8.54 | 157.10+8.23 | 155.87+5.46 | 0.735*
Weight, (Kg) (Mean+SD) 57.37£9.19 | 53.73+£10.87 | 55.37+10.39 | 0.387*
ASA grade (1:2) ratio 16:14 20:10 13:17 0.1911
Previous surgery (No:Yes) 11:19 8:22 11:19 0.8711
Heart Rate (HR)variability, N
(beats/minute) (Mean=SD) 86.07+10.16 | 83.37+11.90 | 82.23+9.25 | 0.352

[Table/Fig-2]: Baseline characteristics demographic of study participants in
three groups Group A=melatonin 0.3 mg/kg; Group B=melatonin 0.5 mg/kg;

Group C=Placebo.
SD: Standard deviation; ASA: American society of anaesthesiologists; *Student t-test; fChi-square test

Intragroup comparison, before premedication and 90 minutes after
premedication, showed a decrease in VAS anxiety score and an
increase in sedation and sleepiness score [Table/Fig-3]. This trend
was more pronounced in Group B (melatonin 0.5 mg/kg) followed
by Group A (melatonin 0.3 mg/kg), and Group C (Placebo). The
change in VAS anxiety score, sedation and sleepiness score before
and 90 minutes after premedication were significant (p<0.05) in all
the three groups, except for the sleepiness score in the placebo
group. When intergroup comparison was done using difference-
in-difference analysis, the reduction in VAS score between before
premedication and 90 minutes after premedication was higher in
Group B (melatonin 0.5 mg/kg) as compared with Group A (melatonin
0.3 mg/kg) and Group C (Placebo). However, this reduction was
not statistically significant,thus indicating that oral melatonin either
in 0.5 mg/kg or 0.3 mg/kg does not produce significant anxiolysis
as compared with placebo [Table/Fig-3].

The intergroup comparison of sedation and sleepiness scores
(between that of before premedication and 90 minutes after
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premedication) showed a significant increase in sedation and
sleepiness scores for Group B (melatonin 0.5 mg/kg), followed by
Group A (melatonin 0.3 mg/kg) as compared with Group C (Placebo).
This indicates that melatonin given as 0.5 mg/kg had greater
sedation compared with melatonin (0.3 mg/kg) and the placebo
group. Comparing the haemodynamic parameters using ANOVA,
there was a significant decrease in mean HR after 90 minutes of
premedication when compared to before premedication HR in
Melatonin 0.5 mg/kg group (by 7.4) and in melatonin 0.3 mg/kg
group (by 7.76) when compared to the placebo group (by 0.2),
indicating a decrease in mean HR after premedication with melatonin
when compared to placebo [Table/Fig-4].
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[Table/Fig-4]: Comparison of haemodynamic parameters between three groups
at different periods of follow-up.

BP: Blood Pressure; Group A: melatonin 0.3 mg/kg; Group B: melatonin 0.5 mg/kg;
Group C: Placebo group

There was an increase in HR just immediately after intubation
when compared to those of after premedication values; however,
it was not significant between the groups. The mean HR was
significantly higher in the placebo group (87.73+13.29 beats/minute,
83.30+13.31 beats/minute and 82.43+14.84 beats/minute at 5,
10 and 15 minutes respectively) when compared with melatonin

90 Minutes after Difference-in-difference

Before premedication premedication Difference 95% Cl 95% CI
Group (Mean=SD) (Mean=SD) (Mean=SD) p-value Groups compared | Estimate | Lower limit | Upper limit | p-value
Anxiety (VAS anxiety score)
Group A 4.23+0.38 2.13+0.31 2.10+£0.23 <0.001* | Group A Vs Group C 0.23 -0.92 1.39 0.691
Group B 3.80+0.36 1.20+0.22 2.60+0.21 <0.001* | Group B Vs Group C 0.73 -0.42 1.89 0.213
Group C 3.76+0.32 1.90+0.30 1.86+0.16 <0.001* | Group A Vs Group B -0.50 -1.66 0.66 0.395
Sedation (Ramsay sedation score)
Group A 1.93+0.05 2.77+0.12 -0.83+0.12 <0.001* | Group A Vs Group C -0.68 -0.94 -0.33 <0.001*
Group B 2.00+0.00 3.30+0.11 -1.30+0.11 <0.001* | Group B Vs Group C -1.10 -1.40 -0.80 <0.001*
Group C 1.97+0.03 2.17+0.07 -0.20+0.07 0.012* Group A Vs Group B 0.47 0.16 0.77 0.003*
Stanford sleepiness scale
Group A 1.07+0.05 2.90+0.33 -1.83+0.31 <0.001* | Group A Vs Group C -1.47 -2.37 -0.56 0.002*
Group B 1.37+0.09 4.57+0.38 -3.20+0.30 <0.001* | GroupBVsGroupC | .83 -3.74 -1.93 <0.001*
Group C 1.03+0.03 1.40+0.22 -0.37+0.19 0.06 Group A Vs Group B 1.37 0.46 2.27 0.003*

[Table/Fig-3]: Difference-in-differences regression analysis for intergroup comparison of study parameters.

Group A=melatonin 0.3 mg/kg; Group B=melatonin 0.5 mg/kg; Group C=Placebo. *Statistically significant. VAS: Visual analogue scale; Cl: Confidence interval
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0.5 mg/kg group (81.30+11.37 beats/minute, 76.27+10.72 beats/
minute and 74.3+10.87 beats/minute at 5, 10 and 15 minutes,
respectively) and melatonin 0.3 mg/kg group (78.40+12.89 beats/
minute, 76.23+12.42 beats/minute and 74.33+11.96 beats/minute
at 5, 10 and 15 minutes, respectively). The p-values (ANOVA) for
HR comparison between the three groups at 5, 10 and 15 minutes
were 0.016, 0.04 and 0.026, respectively.

After intubation., the placebo group had significantly higher mean
SBP (136.9+27.2 mm of Hg, 124.4+15.1 mm ofHg, 119.4+15.6 mm
of Hg, and 125.3+19.1 mm of Hg at 0, 5, 10 and 15 minutes,
respectively) than the Melatonin 0.5 mg/kg (114.9+19.9 mm
of Hg,110.7£13.3 mm of Hg, 110.0+12.9 mm of Hg and
111.3+14.8 mm of Hg at 0, 5, 10 and 15 minutes, respectively)
and Melatonin 0.3 mg/kg (126.7+23.1 mm of Hg, 110.7+19.3 mm
of Hg, 112.0£15.3 mm of Hg, and 109.4+22.5 mm of Hg at 0, 5,
10 and 15 minutes, respectively) groups. The p-values (ANOVA) for
SBP comparison between the three groups at O (immediate) 5, 10
and 15 minutes were 0.002, 0.001, 0.038 and 0.003, respectively.

Similarly, mean DBP were significantly higher in the placebo group
(87.5+16.6 mm of Hg, 78.5+10.2 mm of Hg, 79.0+13.8 mm of Hg,
and 82.2+14.7 mm of Hg at 0, 5, 10 and 15 minutes, respectively)
than the Melatonin 0.5 mg/kg (74.4+15.2 mm of Hg, 70.0+11.1 mm
of Hg, 69.5£12.3 mm of Hg, and 70.1+13.1 mm of Hg at 0, 5,
10 and 15 minutes, respectively) and Melatonin 0.3 mg/kg
(80.5+15.3 mm of Hg, 70.3+12.5 mm of Hg, 72.3+12.0 mm of Hg,
and 74.8+11.4 mm of Hg at 0, 5, 10 and 15 minutes, respectively)
groups from intubation to 15 minutes after intubation. The p-values
(ANOVA) for DBP comparison between the three groups at O
(immediate) 5, 10 and 15 minutes were 0.007, 0.006, 0.015 and
0.002, respectively. The MAP was also observed significantly
higher in the placebo group (105.2+19.7 mm of Hg, 93.7+9.7 mm
of Hg, 93.8+12.8 mm of Hg, and 97.5+15.6 mm of Hg at 0, 5,
10 and 15 minutes, respectively) than the Melatonin 0.5 mg/kg
(88.9+16.8 mm of Hg, 83.4+12.0 mm of Hg, 83.6+10.4 mm of Hg,
and 84.1+11.6 mm of Hg at 0, 5, 10 and 15 minutes, respectively)
and Melatonin 0.3mg/kg (96.7+18.6 mm of Hg, 84.5+14.9 mm of
Hg, 85.8+11.6 mm of Hg and 88.0+12.3 mm of Hg at O, 5, 10
and 15 minutes, respectively) groups from intubation to 15 minutes
after intubation. The p-values (ANOVA) for DBP comparison
between the three groups at O (immediate) 5, 10 and 15 minutes,
were 0.004, 0.003, 0.003 and 0.001, respectively. However, there
was no significant difference in mean SBP, DBP and MAP between
Melatonin 0.5 mg/kg vs Melatonin 0.3 mg/kg from intubation to
15 minutes after intubation. Thus, melatonin helps in the attenuation
of haemodynamic response to intubation. Melatonin at dose of
0.5 mg/kg does not have any additional adverse effect (headache,
nausea) compared to Melatonin 0.3 mg/kg.

DISCUSSION

Preoperative anxiety and endotracheal intubation can cause a variety
of stress responses that are both intraoperatively and postoperatively
detrimental to the patient [14,15]. Benzodiazepines, opioids, and
barbiturates, which are currently in use, have severe side effects and
should only be used when recommended for anxiety and sedation
[16]. In oncological patients, safe pre-medicants with low adverse
effects are necessary since they carry the danger of unpredictable
action [17]. With oral melatonin being studied for a variety of
purposes, including anxiolysis in the perioperative phase and as an
adjuvant to anaesthetics [18,19], the present study was undertaken
to compare the effectiveness of the two doses of oral melatonin
with placebo as a premedicant for patients scheduled to undergo
oncological surgery under general anaesthesia. The study did not
find any significant anxiolytic effect of melatonin when compared to
placebo. Further, the results showed melatonin to cause significant
sedation and haemodynamic stability in patients as compared to
placebo. Also, melatonin in a higher dose (0.5 mg/kg) produced
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better sedation and haemodynamic stability in patients compared
to a lower dose of 0.3 mg/kg.

Studies conducted by Khare A et al., Patel T and Kurdi MS; Ismail
SA and Mowafi HA; and lonescu D et al., had documented the
significant anxiolytic effect of melatonin compared to placebo
[11,12,20,21]. In contrast, the present study finding indicated
melatonin not more effective than a placebo in reducing anxiety.
This is quite similar to studies by Capuzzo M et al., and Isik B et al.,
They found no significant anxiolytic effect for melatonin compared
with placebo [22,23]. It was argued that a lesser dose of melatonin
and older age of the patients could contribute to the insignificant
anxiolytic effects of melatonin[12]. Refractoriness of the elderly
population to the anxiolytic effects of melatonin is well documented
[12,19]. Though a higher dose (0.5 mg/kg) of melatonin was used,
the current study did not find significant anxiolytic effects. Because
cancer patients are more susceptible to extreme anxiety, the
anxiolytic impact of melatonin may have been reduced in elderly
population in the current study. There is no other published study
that used oral melatonin for cancer patients in India. More research
is required to explore the optimal and safe dose of oral melatonin as
premedicant for its anxiolytic effects in cancer patients.

Similar to other studies, the current study reported an increased
sedation score for melatonin as compared with the placebo group
[11,12,24,25]. However, studies by Isik B et al., Sury MRJ and
Fairweather K, did not find any significant sedative effect of melatonin
[23,26]. This could be due to heterogeneous sample of children
undergoing Magnetic Resonance Imaging (MRI) with resistance
to easy sedation included in these studies. A study conducted by
Dollins AB et al., concluded that melatonin improved sleepiness [27].
Similar to this study, sleepiness was better with the melatonin group
than the placebo group in this study. The sedation and sleepiness
score in melatonin groups was not deleterious as the patients were
calm and easily arousable from their sedation state (mild sedation).
They did not have any difficulty in intubation as they all had normal
airway assessment preoperatively. In fact, the low sedation and
sleepiness in the placebo group could have had disadvantage in
terms of increased haemodynamic parameters. In contrast to this
study, Jockovich M et al., concluded no beneficial effects of a 1 mg
melatonin dose on sleep [28]. In the current study, higher doses
of melatonin was used and the melatonin group showed better
sleepiness when compared to placebo. Further, the present study
also documented the sedative properties of melatonin in a dose-
dependent manner. However, unlike previous studies, the present
study did not compare melatonin with midazolam [12,24]. These
studies that used midazolam had the highest degree of sedation for
midazolam compared to melatonin and placebo. This highlights less
precise monitoring for patients on oral melatonin (mild sedation) when
compared to patients who receive midazolam (deep sedation) [24].

Gupta P et al.,, observed oral melatonin to produce stable
haemodynamics at 60-120 minutes after premedication [29].
Similar to this study, the study found that increase in blood
pressure in response to endotracheal intubation was lesser in
melatonin group when compared to the placebo group [29].The
haemodynamic response during endotracheal intubation after
melatonin premedication was studied by Mohamed AA et al., [30].
They concluded that preoperative administration of melatonin
provided a significant decrease in haemodynamic response of
direct laryngoscopy and tracheal intubation. Concordance to that
study, the present study found that blood pressure decrease was
better in melatonin group when compared to the placebo group.
Comparable to Gupta P et al., study, in this study, HR response
to endotracheal intubation was better attenuated in melatonin
groups when compared to the placebo group [29]. However,
Mohamed AA et al., did not find significant difference in HR for
Group II (melatonin 6 mg tablet group) and Group Il (melatonin 9
mg tablet group) as compared to the control group [30]. In contrast
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to this study, the present sudy used higher doses of melatonin,
and showed significant reduction in HR at 0, 5, 10 and 15 minutes
after intubation. The present study was the first study to document
the dose-dependent effect of melatonin in cancer patients to the
best of our knowledge. The present study used 0.5 mg/kg and 0.3
mg/kg of oral melatonin in adult cancer patients with minimal side
effects compared to either smaller doses or sublingual routes used
in previous studies [21,31].

Limitation(s)

One of the study's limitations was that it did not assess the anxiolytic
and sedation properties postoperatively, which could have provided
better insights on the usefulness of melatonin in postoperative care
for ambulatory or day care surgeries. Further, the study was not
double-blinded and was not designed for cost analysis. As the
study was conducted in an oncology centre, the study was limited
in knowing the dose-dependent effects of melatonin in general
non oncological populations. The interaction of oral melatonin with
endogenous melatonin could not be assessed as the plasma levels
of melatonin was not measured.

CONCLUSION(S)

When compared to placebo, oral melatonin offers more sedation and
sleepiness with greater haemodynamic stability during endotracheal
intubation. When compared to melatonin at 0.3 mg/kg, melatonin at
a dose of 0.5 mg/kg had a greater benefit in terms of sedation and
sleepiness with less side effects. Melatonin is comparable to placebo
when used alone for anxiolysis. More research is needed to determine
the safe dose of oral melatonin for cancer patients’ anxiolytic effect.
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