IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-1SSN: 2279-0853, p-ISSN: 2279-0861.Volume 22, Issue 9 Ser.1 (September. 2023), PP 01-05
www.iosrjournals.org

Efficacy & Safety Of Melatonin In Ischemic Stroke: An
Interventional Study

Dr. Sivateja Kuruvada*® Dr Srija Yadav Kadari?, Dr. Sunkoju Madhuri?,

Dr Gummadi Sai Teja*

(Postgraduate™, Postgraduate’, Postgraduate’, Postgraduate?
Department of General Medicine, Apollo Institute of Medical Sciences, Hyderabad, Telangana, India)

Abstract:

Background: Stroke is a cerebrovascular accident (CVA), which is a significant reason for morbidity and
mortality. Melatonin is produced by the pineal gland to regulate circadian rhythm including light-dark cycles
among mammals. It is present in cerebrospinal fluid, bile, ovarian follicular fluid, and the anterior chamber of
the eye, suggesting its main role apart from regulating the internal clock. In view of the high prevalence of stroke,
and less literature on its effective management, the current study was undertaken.

Obijectives:

1. To know the effectiveness of Melatonin in stroke patients

2. To study the side effect profile of melatonin in stroke patients

Materials and Methods: 100 patients with stroke were included. This interventional study was done in the
Department of General Medicine at Apollo Institute of Medical Sciences, Hyderabad, Telangana, India. Male and
females aged above 18 years with clinical features suggesting acute ischemic stroke (AIS) stroke were included.
All patients were given melatonin orally from the time of admission to 270 days. Baseline National Institute of
Health Stroke Score (NIHSS) is compared with NIHSS at the end of 180 and 270 days.

Results: Most of the patients were aged 61 to 70 years. Most of the patients had moderate stroke at the time of
admission as per NIHSS. There is a significant difference in the mean NIHSS from baseline to the end of 180 days
and at the end of 270 days. There is a significant reduction in the inflammatory marker interleukin 6 from baseline
to the end of 180 and 270 days. Mortality rate was 4 % within 15 days of admission and among 96 patients who
were followed up, no patient experienced a repeated episode of stroke in 270 days of treatment. There were no
serious side effects except mild sleepiness experienced by 8% of patients.

Conclusion: Oral melatonin is effective in reducing the severity of stroke and preventing further stroke episodes
during the 1st 270 days. This implies the good cerebroprotective action of melatonin.
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I. INTRODUCTION

A stroke is a cerebrovascular accident (CVA), which is a significant reason for morbidity and mortality.
Strokes can be classified as ischemic (IS), haemorrhagic, or subarachnoid types. Among ischemic stroke (IS)
types, TOAST grading is used to classify categories that include cardio embolism large-artery atherosclerosis,
small-vessel occlusion, and stroke of unknown aetiology®. 1S occurs due to a thrombotic or embolic event that
leads to a reduction in blood flow to brain. In thrombosis, blood flow to brain is interrupted within the blood vessel
due to vessel dysfunction, that occurs secondary to atherosclerotic disease, fibromuscular dysplasia, or any
inflammatory condition. In an embolic event, debris from another place blocks blood flow through the affected
vessel. The cause affects prognosis and outcomes.?2 Stroke was the 2" most common cause of death globally in
2019, as per the World Health Organization (WHO). It is responsible for 11% of causes of death worldwide*.

Melatonin is produced by pineal gland to regulate circadian rhythm including light-dark cycles among
mammals. It is present in cerebrospinal fluid, bile, ovarian follicular fluid,>® and anterior chamber of the eye,”®
suggesting its main role apart from regulating the internal clock. Melatonin was an effective free radical scavenger
and antioxidant. Factors that contribute to more production of free radicals include exposure to ultraviolet
radiation, ischemia followed by reperfusion and physical or psychological stress.® It helps to alleviate oxidative-
induced stresses caused by free radicals in the CNS. Neuroprotection caused by melatonin has been explored for
the treatment of stroke, which is characterized by aberrant inflammation and excessive production of free radicals.

In view of the high prevalence of stroke, and less literature on its effective management, the current study
was undertaken.
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Objectives:
1. To know the effectiveness of Melatonin in stroke patients
2. To study the side effect profile of melatonin in stroke patients

Il. MATERIAL AND METHODS
Study site: Department of General Medicine, Apollo Institute of Medical Sciences, Hyderabad, Telangana, India
Study duration: Six months: January 2023 to June 2023
Sample size: 100
Type of study: Interventional study
Ethical considerations:
Informed consent was taken from every patient who participated in the study.

Inclusion criteria:

e Male and female subjects aged above 18 years presenting to the emergency department diagnosed to have
ischemic stroke as per MRI or CT were included.

e  Patients who provided informed consent.

Exclusion criteria:

e Patients with known allergy to melatonin

e Patients with cancer, HIV, connective tissue disorders or cardiovascular disease during the last 3 months
e Pregnant or lactating women.

e  Patients with liver or renal disorders

Methodology:
After the admission of patients, informed consent was taken from patients or from their relatives/legally
acceptable representatives. NIHSS was assessed at baseline.
All patients were given extended-release melatonin of dose 10 mg orally every 12 hours for 1 week and
then every day once for 173 days.
Patients were asked to come for a check-up at 270 days or 9 months.
The severity of stroke is assessed using the National Institute of Health Stroke Scale (NIHSS).
Function outcome is measured as follows:
The patient is considered to be improved if there is a decrease of NIHSS of 10 points by day 30.
The patient is considered to be deteriorated, if NIHSS increases by more than 4 points during 1% five days of
stroke.
NIHSS: Severity of the stroke is assessed as follows:
If the score is 0: There is no stroke.
If the score ranges from 0 to 4: The patient is said to have a minor stroke.
If the score ranges from 5 to 15: The patient is said to have a moderate stroke.
If the score ranges from 21 to 42: The patient is said to have a severe stroke.

Statistical analysis: Data were analyzed using SPSS 23.3 software. Mean, SD, percentages, and frequencies were
used. One way ANOVA test was used to compare NIHSS at 3 points of time. P value below 0.05 is considered
significant statistically.

1. RESULTS
Age distribution:
Most of the patients were aged 61 to 70 years in the current study, followed by 71 to 80 years.

Table 1: Age distribution of patients
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50% 9
’ N 24%

» S 15% 18% l
A )
o A NS - O []

21-30 31-40 41-50 51-60 61-70 71-80

M Percentage

DOI: 10.9790/0853-2209010105 www.iosrjournal.org 2 | Page



Efficacy & Safety Of Melatonin In Ischemic Stroke: An Interventional Study

Gender: 56% of cases were males.

Table 1: Gender of patients

Gender No of patients % of patients
Males 56 56
Females 44 44

Severity of stroke:
Most of the patients were having moderate stroke as per NIHSS at the time of admission.

Graph 2: Severity of stroke

Type of stroke
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Mean NIHSS before and after giving melatonin:
There is a significant difference in the mean NIHSS at baseline, at 180 days and at the end of 270 days, as per
ANOVA analysis.

Table 2: Mean NIHSS before and after giving melatonin.

NIHSS Mean and SD of NIHSS P value
Baseline or at the time of admission | 12.4+1.3 0.0001
At 180 days 9.8+0.9

At 270 days 3.2+0.87

Change in IL6 levels:
There is a significant reduction in IL 6 levels from baseline to the end of 30 and 90 days after treatment with oral
melatonin.

Table 3: Mean IL 6 before and after giving melatonin.
NIHSS Mean and SD of NIHSS P value
Baseline or at the time of admission | 32.4+4.5 pg/ml 0.0001
At 180 days 10.4+3.1 pg/ml
At 270 days 6.5+4.9 pg/ml
Outcomes:

4% of patients expired during the 1st 5 days of hospitalization.
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Graph 3: Mortality rate of patients

Outcomes
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Follow-up: No patient had a repeated episode of stroke among 86 patients who were followed up for 270 days.
Side effects:
No side effects were seen in 88% of patients during 270 days of treatment with melatonin.

Table 4: Side effect profile of Melatonin
Side effects % of patients
Nil 88
Drowsiness during daytime 9
Vertigo 1
Headache 2

V. DISCUSSION

In the current study, 100 patients were studied. Most of the patients were males. Most of the patients
were aged 61 to 70 years. Most of the patients had moderate stroke. There is a significant difference in the mean
NIHSS from baseline to the end of 90 days and at the end of 270 days. There is a significant reduction in the
inflammatory marker interleukin 6 (IL 6) from baseline to the end of 180 and 270 days. Mortality rate was 4 %
within 1% 5 days of admission and among 96 patients who were followed up, no patient experienced a repeated
episode of stroke in 270 days of treatment. There were no serious side effects except mild sleepiness experienced
by 8% of patients.

Hao SM et al.*® did a study to compare the effects in rats. It was found that after 6 daily consecutive
treatments of melatonin at 10 mg/kg reduced the infarct volume significantly from 39.6 to 26.2%.

Sadanandan et al.'! did a review on melatonin-based therapies which have been shown to provide
neuroprotective effects in ischemic stroke patients by reducing neuroinflammation and fostering brain tissue
restoration.

Liu ZJ et al.*2 did a study on melatonin and concluded that melatonin protects against acute ischemic
stroke by affecting microglia polarization toward anti-inflammatory phenotype through STAT pathway.

Azedi F et al.'® informed that melatonin regulates neuroinflammation 1S damage through interactions
with microglia in the reperfusion phase.

Kilic C et al.** informed that melatonin regulates circadian rhythm proteins after ischemic stroke, playing
vital role in cellular survival.

V. CONCLUSION
Oral melatonin is safe and effective in reducing the severity of stroke and preventing further stroke
episodes during the 1% 270 days of treatment. This implies the good cerebroprotective action of melatonin.
The study is self-sponsored.
There were no conflicts of interest.
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