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Abstract

Background: Premedication with oral melatonin and clonidine reduces anxiety and prolongs the postoperative
analgesia. But there are few studies that have observed the isoflurane consumption when they are given as
premedication, hence this study was conducted to compare the isoflurane consumption and duration of analgesia
when oral melatonin and clonidine is given as premedication. Methods: Eighty-four patients whose aged between
18 and 60 years of American Society of Anesthesiologists one and two, undergoing surgery under general
anesthesia were randomly allocated into three groups of 28 each. Group C received placebo (sugar pellet), Group
M melatonin 3 mg orally and Group Cl clonidine 100 pg orally 60 min before surgery. Results: The end tidal
isoflurane concentration at 30 min [Group C 0.78 (0.21), Group M 0.48 (0.15), Group C10.64 (0.16) (p <0.001)], at 60
min [Group C 0.75 (0.16), Group M 0.53 (0.2), Group C1 0.64 (0.12) (p < 0.001 )] was lower in Group M compared to
Group Cl and C. Isoflurane consumption at 30 min [Group C 6.24 (1.3), Group M 3.84 (0.75), Group C14.96 (0.98)
(p <0.001)] and at 60 min [Group C 10.8 (2.18), Group M 7.65 (1.11), Group Cl1 9 (2.45) (p < 0.001)] was lower in
Group M compared to Group Cland C. Duration of analgesia was 267.60 + 81.66 min in Group C, 507.00 + 136.11
min in group M and 438.60 £ 111.01 min in Group CI (p < 0.001). Conclusion: Premedication with oral melatonin
resulted in lower end tidal isoflurane concentration and isoflurane consumption, however it did not prolong the
duration of analgesia when compared with oral clonidine.
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Introduction

Pain is the most feared discomfort in all perio-
perative patients. Although there are significant
improvements in perioperative pain management,
fear and anxiety are still the major hurdles that
prevent several patients from undergoing surgical
interventions. There are many drugs used orally
to reduce anxiety preoperatively like midazolam,
clonidine, melatonin, gabapentin, etc.

Melatonin is a hormone secreted by the pineal
gland." Melatonin has several functions that make
it an attractive option for premedication including
the regulation of circadian rhythm, sedative,
analgesic, anti-inflammatory and antioxidant
effects.? Clonidine is an a-2 adrenoreceptor agonist
which produces analgesia by its central action.?

Some studies have shown that melatonin has
similar efficacy compared to clonidine in reducing
postoperative pain and narcotic consumption.*
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There are many studies which have inferred that
clonidine reduces the requirement of isoflurane
concentration,” but there are very few studies
which have compared the anesthetic consumption
when melatonin and clonidine are given as
premedication.

Hence the present study was conducted to
compare the effects of oral melatonin 3 mg and
clonidine 100 pg as premedication on isoflurane
consumption and postoperative analgesia in
patients undergoing general anesthesia. The
isoflurane consumption was considered as the
primary outcome measure. The end tidal isoflurane
concentration and postoperative analgesia were
considered as the secondary outcome measures.

Materials and Methods

This prospective, randomized, double-blind control
trial study was conducted from February 2018 to
June 2018. Approval from the institutions ethical
committee was obtained. The study was approved
by Bangalore medical college and research institute
ethical committee (BMCRI/PS/197/2017-18 dated
29/12/2017) and is registered in www.ctri.nic.
in (CTRI/2018/02/012032). Eighty-four patients
aged between 20 and 60 yrs of American Society
of Anesthesiologists grade 1 and 2, who were
undergoing surgery under general anesthesia,
were randomly allocated into three groups of 28
each using a computer generated randomization
sequence (www.random.org). Group C was
considered as control and received placebo (sugar
pellet), Group M received oral melatonin 3 mg and
Group Cl received oral clonidine 100 pg. All the
study drugs were given 60 min prior to surgery.
Patients with systemic disorders (cardiovascular,
respiratory, renal and central nervous system
disorders), psychiatric illness, on chronic sedatives,
opioid use or those with known drug allergies and
duration of surgery more than 3 hours or less than
30 min were excluded from the study.

After obtaining informed written consent from
patients, preanesthetic evaluation was performed.
All patients were educated about the use of visual
analog scale (VAS).® Preoperative investigations
were performed as per the institutional protocol.
Patients were fasted for 8 hr prior to surgery and
were premedicated with 150 mg ranitidine and
0.25 mg alprazolam the night before surgery.

Patient’'s basal parameters like heart rate,
non-invasive blood pressure (NIBP) and peripheral
oxygen saturation were recorded. Based on the
computer generated random list, patients were

allocated randomly into Group C, Group M and
Group Cl. Theallocationbased on therandomization
sequence was concealed using sequentially
numbered opaque sealed envelopes. The study
drug was enclosed in opaque sealed envelopes
and were opened by the principle investigator
just before giving the study drug. The drug was
given to the patient by an anesthesiologist not
involved in the study. The group allocation was not
revealed to any of the attending anesthesiologists
until the end of the study. An 18G intravenous
cannula was inserted and the study drug was
orally administered with sips of water 60 min prior
to surgery. Vital parameters were recorded every
20 min till the patient was taken up for surgery.
Sedation was assessed at 60 min based on Ramsay
sedation scale.” Questions relevant to the Hamilton
anxiety scale® were asked to assess the degree of
anxiety before giving the study drug and 60 min
later. Patients were pre-loaded with 10 ml/kg
body weight Ringer lactate. Any side effect like
nausea, vomiting, headache, shivering, giddiness,
etc. were noted. Once the patient was shifted to the
operation theater, monitors like electrocardiogram,
noninvasive blood pressure, pulse oximeter,
entropy (Response Entropy/State Entropy) were
connected and the basal parameters recorded.
Patients were preoxygenated with 100% oxygen
for 3 min and premedicated with glycopyrrolate
0.2 mg, ondansetron 4 mg, fentanyl 2 pg/kg and
inj 2% preservative free lignocaine 3 ml (63.9 mg).
Patient was induced with Inj propofol 10 mg every
5 sec till entropy was less than 60. The consumption
of propofol and mean time of induction (from
the time propofol was given till entropy of 60
was reached) was noted. Inj vecuronium 0.1 mg/
kg was given and the patient was ventilated for
3 min. Under direct laryngoscopy trachea was
intubated with appropriate size endotracheal
tube. After confirming the proper position of the
endotracheal tube, the agent gas monitoring line
was connected and ventilation continued with
Datex Ohmeda Avance S5™ GE healthcare, Finland
(with an inbuilt software to calculate anesthetic
consumption) anesthesia workstation ventilator.
Anesthesia was maintained with 50% oxygen and
air and isoflurane. Vital parameters were recorded
before induction, after induction, after intubation
and every 5 min thereafter till the end of surgery.
Initial flows of 41/min was kept till a minimum
alveolar concentration of 1 or entropy RE/SE less
than 60 was achieved and then flows were reduced
to 1.51/min. Isoflurane concentration was adjusted
to maintain state entropy of 40-60. The depth of
neuromuscular monitoring was monitored using
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train of four (TOF), which was connected after the
patient was induced but before the administration
of muscle relaxant. TOF was maintained below a
count of 2 with vecuronium increments. The end
tidal isoflurane, end tidal oxygen and end tidal
carbondioxide wererecorded every 5mintill theend
of surgery. Isoflurane consumption was recorded
every 30 min using a patented formula inbuilt in the
software of the agent gas module of the anesthesia
workstation. Any additional requirement of
rescue propofol (10 mg) to maintain state entropy
of less than 60, despite adequate administration
of isoflurane (Minimum alveolar concentration
of 1.5) was noted. Hypertension was defined as a
rise in basal mean arterial pressure (MAP) more
than 20% and tachycardia was defined as heart
rate more than 100 bpm. Fentanyl 0.5 microg/kg
was administered intravenously if tachycardia or
hypertension persisted despite adequate depth of
anesthesia (entropy <60). Intraoperatively, side
effects like hypotension (defined as a fall in basal
mean arterial pressure (MAP) more than 20%) and
bradycardia (defined as heart rate less than 60 bpm)
if any, were noted.

At the end of surgery, isoflurane was
discontinued and muscle relaxation was reversed
with Injneostigmine 0.05 mg/kg and glycopyrollate
0.008 mg/kg and trachea extubated when the
TOF > 0.8 with sustained head lift and hand grip.
Extubation time defined as the time between
discontinuation of isoflurane to extubation was
recorded.

Postoperatively side effects like nausea, vomiting,
shivering, headache, etc. if any were noted. Vital
parameters were monitored every 15 min for half
an hour, then every 30 min for 2 hr and hourly
till 6 hr. Sedation was assessed using Ramsay
sedation scale and pain was assessed using VAS
postoperatively at the end of 1 hr and 4 hr. When
the VAS > 3, rescue analgesia was given using Inj
Paracetamol 1g IV infusion. The time from the start
of surgery to the first requirement of analgesia, i.e.
duration of analgesia was recorded.

Statistical method and analysis: Sample size
was calculated using www.openepi.com. Sample
size was based on the pilot study, where the
mean isoflurane consumption at 1 hr was 8 ml,
assuming a standard deviation of 1.5 and normal
distribution of values to detect a minimum of 15%
difference in isoflurane consumption between
2 drugs, a minimum of 25 patients were required
in each group. For further validation of the study
we have taken 28 patients in each group assuming
a dropout rate of 10%.

The Statistical software namely SPSS 18.0, and R
environment ver. 3.2.2 were used for the analysis of
the data and Microsoft word and Excel have been
used to generate graphs, tables, etc.

Descriptive and inferential statistical analysis
has been carried out in the present study. Results
on continuous measurements are presented on
Mean and standard deviation (Min-Max) and
results on categorical measurements are presented
in Number (%). Significance is assessed at 5 % level
of significance.

Analysis of variance (ANOVA) has been used to
find the significance of study parameters between
three or more groups of patients, chi-square/ Fisher
exact test has been used to find the significance of
study parameters on categorical scale between
two or more groups, non-parametric setting for
Qualitative data analysis. Intergroup analysis has
been done using the student ¢ test.

Results

A total of 84 patients were enrolled and randomly
allocated into three groups (Group C n=2§,
Group M n=28 and Group Cl n=28) [Fig. 1].
However 9 patients (Group C n=4, Group M n=3,
Group CIn=2) were excluded from the study due to
protocol violation, prolonged duration of surgery
> 3 hr and duration of surgery < 30 min due to
inoperable tumor. A total of 24 patients in Group C,
25 patients in Group M and 26 patients in Group Cl
were included for the final analysis.

Demographic parameters such as age, sex,
weight and duration of surgery were comparable
in all the three groups as shown in Table 1.

The mean dose of propofol consumption was
significantly lower in Group M and Cl when
compared to Group C as shown in Table 2.
Intergroup analysis showed no significant
difference in mean dose of propofol consumption
(p value 0.528) between group M and group Cl.

The mean induction time was significantly lower
in Group M and Group Cl when compared to Group
C as shown in Table 2. Intergroup analysis showed
no significant difference in mean induction time
(p value 0.088) between Group M and Group CL

Intraoperative heart rate was higher in control
group when compared to the clonidine and
melatonin group as shown in Figure 2. There
was an increase in heart rate after intubation
which subsided 3 min after intubation in all the
three groups.
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The MAP was comparable in all the three groups
of patients as shown in Figure 3. The MAP increased
after intubation and subsided 3 min after intubation
in all the three groups. All patients in melatonin
group and clonidine group had a sedation score
of 2, whereas in control group, 3 patients had a
sedation score of 2 and 22 patients had a sedation
score of 1 which was statistically significant with
p value < 0.001. Intergroup analysis showed that
the sedation score was similar in Group M and
Group Cl (p value 0.9978). The anxiety score at
60 min after oral administration of the drug was
19.96 in the control group, 6.72 in the melatonin
group and 7.4 in the clonidine group with a p value
<0.001. Intergroup analysis showed that the anxiety

Table 1: Demographic parameters

score was similar in Group M when compared to
Group CI (p value 0.1172).

The end tidal isoflurane concentration in %
at 30 min and 60 min was significantly lower in
Group M and Cl compared to Group C as shown in
Table 2 and Figure 4. Intergroup analysis showed
that end tidal isoflurane concentration was lower
in Group M compared to Group Cl at 30 min
(p value <0.001) and at 60 min (p value 0.022).
Isoflurane consumption at 30 min and 60 min was
significantly lower in Group M and Cl compared to
Group C as shown in Table 2. Intergroup analysis
showed that isoflurane consumption was lower in
Group M when compared to Group Cl at 30 min
(p value <0.001) and at 60 min (p value 0.015). The

Group C

Group M Group Cl

n=24 n=25 n=26 pvalue
Age (mean +SD *) in yrs 374+11.9 438 +£12.0 38+£125
Sex (M/F) 5/19 14/11 14/12
Weight (mean + SD) in kg 58.6+9.7 59.9+73 632+73
Duration of Surgery 77.60 £11.62 7513 £13.41 76.56 £12.52 0.944
(mean * SD) in mins
Type of surgery (number of cases)
Breast surgery 9 11 12 0.855
Upper abdominal surgery 4 5 5 0.914
lower abdominal surgery 3 3 5 0.662
Scalp and face surgery 8 6 4 0.426

*SD: standard deviation

Table 2: Comparison of end tidal isoflurane concentration, isoflurane consumption, propofol consumption, induction time, duration
of analgesia, peripheral oxygen saturation, end tidal carbon dioxide, response entropy, state entropy and extubation time between the

three groups.

Group C Group M Group Cl p value
Endtidal Isoflurane Concentration (%)
30 min [mean (SD)] 0.78 (0.21) 0.48 (0.15) 0.64 (0.16) <0.001
(95% CIt of means) (0.69-0.86) (0.42-0.53) (0.57-0.70)
60 min [mean (SD)] 0.75 (0.16) 0.53 (0.2) 0.64 (0.12) <0.001
(95% CI of means) (0.68-0.81) (0.45-0.60) (0.59-0.68)
Isoflurane Consumption (ml)
30 min [mean (SD)] 6.24 (1.3) 3.84 (0.75) 4.96 (0.98) <0.001
(95% CI of means) (5.73-6.74) (3.54-4.13) (4.57-5.34)
60 min [mean (SD)] 10.8 (2.18) 7.65 (1.11) 9 (2.45) <0.001
(95% CI of means) (9.94-11.65) (7.21-8.08) (8.04-9.96)
Mean dose of propofol consumption (mg) [mean (SD)] 96.40 (14.97) 74.00 (13.84) 76.40 (12.87) <0.001
(95% CI of means) (90.53-102.26) (68.57-79.43) (71.35-81.44)
Mean induction time (seconds) 76 (2.2) 52 (1.66) 53 (1.5) <0.001
(95% CI of means) (75.14-76.86) (51.35-52.65) (52.41-53.59)
Duration of Analgesia (mins) 267.60 (81.66) 507.00 (136.11) 438.60 (111.01) <0.001
[mean (SD)] (95% CI of means) (235.59-299.61) (453.65-560.35) (395.08-482.11)
Peripheral 02 saturation (%) [mean (SD)] 99.33 (0.51) 99.33 (0.51) 99.5 (0.54) 0.401
End tidal carbon dioxide (mm Hg) [mean (SD)] 33.96 (1.19) 34.26 (0.66) 33.98 (0.87) 0.524
End tidal oxygen (mm Hg) [mean(SD)] 38.9 (1.59) 39.69 (2.36) 39.6 (2.27) 0.068
Response entropy [mean(SD)] 55.4 (1.17) 55.2 (1.13) 55.5 (2.63) 0.845
State entropy [mean (SD)] 52.4 (0.84) 52.5 (1.08) 52.8 (1.61) 0.688
Extubation time (secs) 389.6 (39.63) 382.6 (30.8) 379.2 (31.61) 0.552

1 CI: Confidence interval
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duration of analgesia was significantly prolonged
in Group M and Cl compared to Group C as
shown in Table 2. Intergroup analysis showed
that the duration of analgesia was not statistically
significant in Group M when compared to Group Cl
(p value 0.0576).

Peripheral oxygen saturation, end tidal carbon
dioxide, response entropy and state entropy are
comparable between the three groups as shown in

Indian Journal of Anesthesia and Analgesia

Table 2. Response entropy was maintained between
40-60 throughout the surgery as shown in Table 2.
One patient in Group M, 6 patients in Group C and
no patients in Group Cl received 20 mg of rescue
propofol. Two patients had shivering in Group M
which was treated with Inj Tramadol 100 mg IV.
The extubation time was comparable between the
three groups.

Enrollment |

| Assessed for eligibility (n=84)

Excluded (n=0)

o Not meeting inclusion criteria
e Did not give consent
o Other reasons

Randomized (n=84)

Group C Group M
Allocated to intervention (n=28)

-Received allocated
intervention (n=28)

Allocated to intervention (n=28)

-Received allocated
intervention (n=28)

Group Cl
Allocated to intervention (n=28)

-Received allocated
intervention (n=28)

Follow-up

Discontinued follow up (n=4)
1) Protocol violation (n=1)

2) Prolonged duration of
surgery >3 hr (n=3)

<30 min (n=1)

Discontinued follow up (n=3)

1) Protocol violation (n=1)
2) Prolonged duration of
surgery >3 hr (n=1)

3) Duration of surgery

Discontinued follow up (n=2)
1) Protocol violation (n=1)

2) Prolonged duration of
surgery >3 hr (n=1)

Analyzed (n=24)

Fig. 1: Consort flow diagram

Analyzed (n=25)

Analysis

Analyzed (n=26)
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Discussion

In this study it was observed that premedication
with oral melatonin resulted in lower end tidal
isoflurane concentration and lower isoflurane
consumption, however it did not prolong the
duration of analgesia when compared with oral
clonidine.

There are many drugs used orally to reduce
anxiety preoperatively like midazolam, clonidine,
melatonin, gabapentin, etc. Midazolam is known
to cause postoperative cognitive and psychomotor
impairment.® Gabapentin causes nausea, vomiting
and higher levels of sedation.” Hence a drug
without these side effects is preferred.

Melatonin (N-acetyl-5-methoxytryptamine),
discovered about half a century ago, is a hormone
produced chiefly by the pineal gland! but also
in much smaller amounts by the gastrointestinal
tract, retina, platelets, respiratory epithelium,
bone marrow, thymus, and skin. Melatonin
has several functions that make it an attractive
option for premedication including the regulation
of circadian rhythm, sedative, analgesic, anti-
inflammatory and antioxidant effects.? It interacts
with multiple receptor sites including opioidergic,
benzodiazepinergic, muscarinic, nicotinic,
serotonergic, a,, a,adrenergicand most importantly
MT1/MT2 melatonergic receptors present in the
dorsal horn of the spinal cord as well in the central
nervous system.”? The calculated serum half-life of
melatonin is about 30-50 minutes.’

In a study the effect of melatonin 6 mg
and pregabalin 150 mg as premedication on
perioperative anxiety and postoperative pain was
assessed and the authors concluded that both the
drugs reduce preoperative anxiety and increase
the postoperative duration of analgesia, but
melatonin caused more sedation than pregabalin.'
This sedation could be due to the higher dose of
melatonin used.

Some studies have used two different doses of
melatonin 6 mg and 3 mg to assess the efficacy of
analgesia in patients undergoing cesarean section
under spinal anesthesia. The incidence of headache
in patients given 6mg was significantly higher than
others (p <0.001)."> Hence in our study we have used
3 mg melatonin. None of the patients in our study
had complains of headache or other side-effects like
nausea or bradycardia.

Clonidine is an a, adrenoreceptor agonist which
produces analgesia by its central action.3'® It is
rapidly absorbed after oral administration and

reaches a peak plasma concentration within 60-
90 min. Clonidine stimulates alpha-2 adrenergic
neurons in the medullary vasomotor center
causing a decrease in the sympathetic nervous
system outflow from the central nervous system
to the peripheral tissues and central activation of
non-adrenergic imidazoline preferring receptors.
Decreased sympathetic activity is manifested as
peripheral vasodilatation, hypotension, decrease in
heart rate and cardiac output.

Some authors have studied the effect of oral
clonidine 100 pg on postoperative pain and
concluded that clonidine significantly reduces the
severity of postoperative pain without any side
effects.” Hence we have also used oral clonidine
100 ug as premedication in our study.

Studies have compared the effect of oral
clonidine 3 pg/kg on propofol requirements
during lower extremity vascular surgery and
concluded that clonidine reduces the requirement
for propofol.'® Few authors have assessed the
efficacy of oral melatonin 5 mg and clonidine 150 pg
on pharmacodynamics and pharmacokinetics
of propofol target controlled infusions and have
inferred that there was no significant differences
in the pharmacokinetics and pharmacodynamics
of propofol infusion due to premedication with
clonidine or melatonin.'” Whereas in our study we
observed that oral melatonin 3 mg and clonidine
100 pg premedication reduces the total requirement
of propofol when compared to placebo.

Some authors performed a clinical trial and
concluded that the induction time with sevoflurane
was significantly longer in the placebo group
compared to those who received clonidine 150 pg
and 300 pg as oral premedication.® Our study
demonstrates a similar result where patients who
received melatonin and clonidine premedication
had shorter induction time with propofol when
compared to control group owing to their
sedative effects.

In a study the role of oral melatonin 6 mg as
premedication on attenuation of pressor response
to laryngoscopy and intubation was studied and
they concluded that melatonin 6 mg effectively
attenuated the cardiovascular responses to
laryngoscopy and intubation. Whereas in our
study we did not observe any attenuation of
pressor response to intubation, which may be due
to the lower dose of melatonin that we have used.

Some authors have studied the effect of oral
clonidine 200 pg as premedication and concluded
that it reduces the pressor response to intubation
and laryngoscopy.? We did not observe any
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attenuation of pressor response to intubation and
laryngoscopy which could be due to the lower dose
of clonidine used in our study.

In a study, the effect of oral clonidine 100 pg
and melatonin 5 mg on postoperative pain and
morphine consumption was compared and they
concluded that their effect was greater than placebo
and was equivalent between these two drugs.”
There are studies which have assessed the efficacy
of melatonin 6 mg, clonidine 200 pg and gabapentin
600 mg in reducing preoperative anxiety and
postoperative pain in patients undergoing
laparoscopic cholecystectomy and have found
that the use of melatonin had an efficacy similar
to that of clonidine and gabapentin in reducing
preoperative anxiety, postoperative pain and
narcotic consumption.* They have observed few
cases of decreased blood pressure in those patients
given clonidine, though it was not significant. We
did not observe any such difference in MAP in all
the three groups which could be because of the
lower dose of clonidine used. In our study both
melatonin and clonidine had lower anxiety scores
and sedation scores compared to control. The basal
heart rate was lower in the melatonin and clonidine
group when compared to placebo, probably due
to decreased anxiety. We also observed increased
duration of analgesia in melatonin and clonidine
group when compared to the control group.

Some authors have concluded that clonidine
2 p/kg and 4 n/kg, given as premedication reduces
the MAC of sevoflurane in paediatric patients.?
The effect of oral clonidine 150 ng premedication
on perioperative hemodynamic response and
postoperative analgesic requirement for patients
undergoing laparoscopic cholecystectomy has
been studied and inferred that clonidine 150 pg
results in improved perioperative hemodynamic
stability and a reduction in the intraoperative
isoflurane  concentration and postoperative
analgesic requirements.” In our study melatonin
3 mg reduced the end tidal isoflurane concentration
and isoflurane consumption significantly when
compared to clonidine 100 pg.

In our study we observed two cases of shivering
in patients who received melatonin. This may be
due to the hypothermic properties of melatonin® or
reduced operation theater temperature as the patient
temperature was not monitored and the theater
temperature was not kept constant in all the cases.

There are certain limitations in our study. We
have not observed the effects of oral clonidine and
melatonin on the recovery profile of the patients.
The effect of melatonin on the sleep quality was also

not assessed. The pain score was not analyzed as we
have studied different varieties of cases with varied
pain threshold. We did not find any literature, to
the best of our knowledge and resources available,
regarding the equipotent doses of melatonin and
clonidine which could be because they belong to
different groups of pharmacological classification.

To conclude premedication with oral melatonin
3 mg resulted in lower end tidal isoflurane
concentration and lower isoflurane consumption,
however it did not prolong the duration of analgesia
when compared with oral clonidine 100 pg.
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