https:/jkmu.kmu.ac.ir
d-110.34172/jkmu.2024.16
Vol. 31, No. 2, 2024, 93-97

Journal of
Kerman University of Medical Sciences

'.) Open Access

The Effect of Melatonin on Appendectomy Postoperative
Pain: A Randomized Clinical Trial

Mahla Khoramvar' ™, Abbas Moallemy' =, Hashem Jarineshin’ ', Fereydoon Fekrat' =, Alireza Abdollahzadeh™

'Anesthesiology, Critical Care, and Pain Management Research Center, Hormozgan University of Medical Sciences, Bandar
Abbas, Iran

*Corresponding Author: Alireza Abdollahzadeh, Email: Bagha_ar@yahoo.com

Abstract

Background: Melatonin is synthesized from the tryptophan amino acid in the pineal gland. Its role in sleep has been confirmed
in other studies. Several studies have also shown the effect of melatonin on postoperative pain and sedation. This study aimed to
evaluate the effect of melatonin on postoperative pain in patients undergoing appendectomy.

Methods: In a double-blind clinical trial, 64 patients aged 18-50 years with ASA I/ll anesthesia class who were candidates for
appendectomy with general anesthesia were enrolled. The patients were randomly divided into two groups: melatonin and
placebo (32 people in each group). The first group received 6 mg of oral melatonin one hour before sleep, while the second
group received a placebo. Before surgery and 2, 12, and 24 hours after surgery, patients’ pain was measured using the Visual
Analogue Scale (VAS). The Ramsay sedation score measured the patients’ sedation, and rescue analgesia was measured at the
above time points. SPSS software was used to analyze the data, and P-values <0.05 were considered significant.

Results: Our study showed that pain levels in the melatonin group were lower at the 2nd, 12th, and 24th hours after the
appendectomy surgery than in the placebo group. Sedation rates were not significantly different between the two groups.
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Analgesic consumption was lower in the melatonin group than in the placebo group.
Conclusion: Melatonin can reduce the degree of pain (VAS) after appendectomy.
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Introduction
Pain is an unpleasant sense and emotional experience that
could impact a patient’s health (1).

Nowadays, millions of people undergo operations
as part of their treatment protocol. Postoperative pain
control plays an essential role in improving the quality of
health care. Many studies have evaluated the untoward
effects of inadequate pain control on the physiologic
processes of the human body. Despite a large body
of literature on this subject, a sufficient and effective
method for postoperative pain control is yet to be
found (2,3)- Although opioids play a significant part in
alleviating postoperative pain, their side effects limit their
widespread use. In addition to the search for multimodal
analgesic pathways, trying to use analgesics other than
opioids for postoperative pain control has become the
subject of extensive investigation (4-6).

Melatonin  (N-acetyl-5-methoxytryptamine) is a
potential antioxidant secreted by the pineal gland as a
regulator of the circadian rhythm. Its function on the
spinal cord indicates that it also plays a role in the pain
pathway (7). Melatonin has been evaluated for different

pain conditions, such as neuropathic and inflammatory
pain (8). It has even been found to have intracellular
modulating effects (9). Melatonin is lipophilic and can be
transferred via the cerebrovascular membrane (10).

The effect of melatonin has been evaluated in
postoperative pain for some surgeries, such as
prostatectomy and hysterectomy, with positive results (11-
12). The sedative effect of melatonin has been evaluated in
some studies (13,14) for instance, in patients admitted to
intensive care units (15). However, its effect on delirium
has been studied without any positive results (16).

Considering that a number of surgeries are
appendectomies, it is critical to control postoperative pain
effectively (17).

Methods

This study is a double-blind clinical trial and was

conducted to evaluate the effect of melatonin on

postoperative pain of patients with appendectomy in Iran.
The sample size was calculated rendering to similar

preceding study (18) using the formula below for

comparing mean data between two groups. Each group
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needed 18 patients with a type I error of 0.05 and a type
IT error of 0.20. To increase the power of the study, we
assigned 32 patients to each group.

2
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After obtaining approval from the Ethics Committee
of the university and informed consent from patients to
participate in the study, 64 adults aged between 18 and
50 years old with ASA I/IT status who were candidates
for appendectomy with general anesthesia were enrolled.
Random allocation using enveloped cards was done for
case assignment (Figure 1).

Patients with uncontrolled concurrent diseases,
addiction, allergy to melatonin, neurological or psychiatric
disease, sleep disorders, history of taking analgesics for
other reasons, and patients needing laparotomy were
excluded from the study.

One hour before the operation, the pain score and
sedation were measured using the visual analog scale and
the Ramsay sedation score, respectively, as baseline data.
Then, patients in group M (melatonin) were given 6 mg
of melatonin (tablet, Vitane Nature, USA), and those in
group P (placebo) were given a placebo. The nurse who
presented drugs to patients and the patients were unaware
of the groups and drugs.

After entering the operating room and being set on
the bed, the patient received anesthesia. In addition
to standard electrocardiogram and pulse oximetry

monitoring, blood pressure and baseline hemodynamic
parameters were recorded for all patients. Patients
in both groups received the same anesthesia. For all
patients, a pre-anesthetic dose of 2 mg/kg of midazolam
and 2 pg/kg of fentanyl were administered. Induction
of anesthesia was performed with propofol at a dose of
2 mg/kg, followed by atracurium at a dose of 0.5 mg/kg.
Anesthesia was continued with propofol at 100 pg/kg/
min. Analgesia was established by 0.05 mg/kg morphine
injection. If necessary, the patients were given other drugs
as necessary and were excluded from the study.

The specific outcomes were pain severity measurement
using a visual analog scale and the Ramsey sedation score,
measured 2, 12, and 24 hours after operation. For the
Visual Analogue Scale (VAS) scoring, the patients were
trained to announce their pain intensity rating using a
visual scale, with 10 as the highest pain score and zero
as the lowest. Patients with a VAS score of more than 3
received analgesics, such as Apotel 1 g, and were recorded
in the researcher’s checklist.

Sedation was evaluated using criteria introduced by
Ramsay’s sedation scale, which ranged from 1 to 6.

All patients were monitored for presentation of side
effects such as hypotension (systolic blood pressure less
than 90 mm mercury), bradycardia (heart rate less than 60
beats per minute), and respiratory depression (respiration
less than 12 times per minute).

The researcher, who was unaware of the group
assignments, recorded the above information in a
checklist. Demographic characteristics, including age,

Assessed for eligibility
(n=83)

Excluded (n=13)
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Figure 1. CONSORT flow chart
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Melatonin effect on postoperative pain

weight, and gender, were also recorded in this checklist.

Data analysis

Data were analyzed using SPSS statistical software (IBM,
Chicago, Illinois). Descriptive statistics such as mean and
standard deviation, frequency, and percentage, as well as
independent samples t-test or chi-square, were calculated.
In this study, P values less than 0.05 were considered
statistically significant.

Results

Demographic data

In this study, 64 patients participated. Among them, 32
patients (12 female and 20 male) were in the melatonin
group (M), and 32 patients (10 female and 22 male)
were in the placebo group (P). The average age was
30.7+10.2 and 27.2£6.8 in groups M and P, respectively,
without clinical significance. Patient weight was 66+7.8
and 65.6+11.2 in groups M and P, respectively, without
clinical significance (Table 1).

Main findings
The two groups’ pain severity, sedation score, and dosage
of analgesics used are compared in Table 2.

None of the subjects in our study had complications such
as respiratory depression, bradycardia, or hypotension.

Discussion

Based on the results of this study, pain intensity was lower
in the melatonin group than in the placebo group. We used
a visual analog scale for pain measurement. Analgesic
consumption was lower in the melatonin group, which
was significant at 2 and 12 hours after surgery.

Similar studies have shown the effectiveness of
melatonin in the control of pain.

In 2021, Hassanzadeh Kiabi et al investigated the
effect of preoperative melatonin on cesarean section
postoperative pain. Their results showed a reduction of
pain and analgesic consumption by 2, 6, 12, and 24 hours
after surgery by 10 mg melatonin. Their results were
similar but with a higher dose of melatonin in comparison
with our study (19).

In another study, Lafli Tunay et al evaluated the effect
of 6 mg melatonin on postoperative pain among patients
with major abdominal surgery. They reported a significant
reduction in pain, which aligns with our findings. Their

Table 1. Comparison of demographic variables between the two groups

Variable Group M Group P P value
Number of patients 32 32
Female 12 10
Gender
Male 20 22
Age 30.7+10.2 27 A =648) 0.11
Weight 66+7.8 65.6+11.2 0.86

measured sedation score was only high in the melatonin
group in the first 30 minutes. Considering that the first
assessment time was 2 hours after surgery, our study did
not show any difference in sedation scores between the
two groups. However, the dose of melatonin was lower in
our study (20).

In 2018, Haddadi et al evaluated the analgesic effects
of melatonin and acetaminophen on patients undergoing
cataract surgery under the retrobulbar block. They found
that the analgesic effect of melatonin was comparable with
acetaminophen, and in addition, the melatonin group had
less need for fentanyl (21).

Theanalgesic effect of melatonin has also been compared
with gabapentin in the research of Javaherforooshzadeh
et al, among others. They designed a study to evaluate
anxiety, patient satisfaction, and pain scores. Even though
the analgesic efficacy of melatonin was lower than that
of gabapentin, it was significantly higher than that of the
placebo. Also, they had the same efficacy in alleviating
anxiety and gaining patient satisfaction (18).

The effects of melatonin on pain intensity have been
evaluated in three meta-analyses.

Andersen et al, in their systematic review, suggested
that preoperative melatonin reduces postoperative pain
compared with placebo, but the magnitude of this effect is
substantially heterogeneous (22).

Zhu and colleagues’ systematic review, which analyzed
19 studies, demonstrated the analgesic effect of melatonin
and its ability to reduce analgesic requirements. However,
they suggested further study was required to confirm
their results (23).

Nao Oh et al conducted a meta-analysis to evaluate
the effect of melatonin on chronic pain as well as
postoperative pain. The review of 30 trials led to the
conclusion that melatonin could be used to treat chronic
pain. At the same time, there was insufficient evidence for
acute postoperative or procedural pain (24).

Current literature confirms melatonin’s analgesic
efficacy, but the exact dose and its additional effects, such

Table 2. Comparison of outcomes between the two groups

Variable Time Group M Group p P value

Baseline 4.19+1.2 4.94x1.5 0.849

Pain severity After 2 hours 594+1.9 7.09+1.9 0.008

using VAS After 12 hours  4.06+1.03  553+1.4  0.013

After 24 hours ~ 2.97+0.69 3.44+0.71 0.032

Baseline 1.53+0.50 1.53+£0.50 >0.05

Ramsey After 2 hours  2.06+0.75 2+0.95 >0.05
sedation

score After 12 hours  2.19+0.59  2.16+0.51  >0.05

After 24 hours  2.22+0.39 2.18+0.42 >0.05

After 2 hours 22 29 0.048

Analgesic After 12 hours 18 23 0.039

After 24 hours 7 9 0.562
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as its sedative properties, remain a particular concern.

As seen in earlier studies, even in the two meta-analyses,
none of the studies was designed to evaluate the analgesic
effect of melatonin on appendectomy postoperative pain.

Our study showed the postoperative analgesic effect of
melatonin, even at alower dose than other studies, without
any significant rise in sedative effect. It is suggested that
future studies evaluate different doses and routes for
melatonin administration to treat postoperative pain.

Conclusion

Preoperative oral administration of 6 mg melatonin
could reduce postoperative pain scores and analgesic
consumption after appendectomy. There was no
significant difference in sedation between the melatonin
and placebo groups.
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