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Background: The occurrence of delirium in patients who undergo elective surgeries is Access this article online
a common occurrence. Multiple studies have assessed the effect of different drugs in
various elective procedures to decrease the prevalence of postoperative delirium. The
effect of melatonin to decrease the prevalence of delirium and duration of neurosurgical
intensive care unit (NSICU) stay in patients undergoing neurosurgery has not been studied | DOI: 10.3126/ajms.v15i5.63669
previously. The current study aimed to assess the same. Aims and Objectives: To assess E-ISSN: 2091-0576

the effect of preoperative and postoperative melatonin administration on the prevalence of P-ISSN: 2467-9100

delirium in patients undergoing elective ventilation in NSICU and to assess the effect of

preoperative and postoperative melatonin administration on the duration of stay in NSICU. Copyright (c) 2024 Asian Journal of
Methods and Methods: In this prospective observational study, 60 patients undergoing  Medical Sciences

various neurosurgical procedures and admitted to NSICU were included. The patients were

divided into two groups: one group received a placebo (Group P- tablet Sugarfree containing
Aspartame) and another group received a tablet of melatonin 3 mg (Group M) in the @ @ @
preoperative and postoperative period. The effect of melatonin on the prevalence of delirium

and duration of NSICU stay in these two groups was observed. Results: A decreasing trend

of delirium was noted in both groups (Group M and Group P) with no statistical significance.  This work s licensed under a Creative
A decreased prevalence of delirium was observed in patients of group M (33.3%) at the  Commons Attribution-NonCommercial
end of 12 h post-extubation compared to Group P (43.3%). The mean duration of stay for 40 International License.

the patients in NSICU in Groups M and P were 2.7 and 3.2 days, with the range (1-14

Days) in Group M and Group P (1-20 days), respectively. Conclusion: Although there was a

decreased prevalence of delirium and a decrease in the mean duration of the intensive care

unit stay in patients who received oral melatonin, these beneficial effects did not show any

statistical significance once compared with the control group.
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INTRODUCTION (combative behavior), hypoactive (somnolent patient)

Delirium has been defined as an acute disturbance in
attention and awareness with additional disturbances in
cognition.' It may be characterized by hyperactive features

delirium, or mixed delirium. Delirium is seen in neatly
up to 80% of patients admitted to the intensive care
units.” It may be caused by altered homeostasis, subtle
sepsis, hypoxia, hypercarbia, or electrolyte imbalance. In
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a neurointensive care unit, delitfium may be exacerbated
by associated brain injury due to hemorrhage, stroke,
or meningitis. Critically ill patients with delirium have
increased morbidity and mortality, which may be associated
with the persistence of cognitive impairment after
discharge.” Non-pharmacological therapies such as eatly
mobilization, eyeglasses/hearing optimization, correction
of dehydration, and prevention of sleep deprivation and
pharmacological therapies such as antipsychotic drugs
(haloperidol, olanzapine, risperidone, quetiapine, or
ziprasidone), cholinesterase inhibitors, and alpha-2 agonists
are used to ameliorate delitium in the intensive care unit.**

Melatonin, crosses the blood—brain barrier easily, modulating
the sleep and circadian rhythm. Its anti-inflammatory, anti-
ischemic, antioxidant, and immunomodulatory activities
offer neuroprotective effects in patients with neurological
disorders. It has minimum potential for abuse, less
cognitive impairment, and no extrapyramidal side effects,
or respiratory depression.” Though its beneficial effects
have been studied in heterogeneous population in the
intensive care unit, the effects of melatonin administration
for reducing delirium in the neurosurgical population are
not well studied.

Aims and objectives

The primary aim of our study was to compare the effects
of oral administration of melatonin on the prevalence
of delirium in neurosurgical patient’s with the control
group in patients undergoing elective ventilation in the
neurointensive care unit. The secondary aim was to
compare the effect of oral administration of melatonin
administration with the control group on the duration of
stay in the neurointensive catre unit.

MATERIALS AND METHODS

This prospective, observational study was conducted in
the neurointensive care unit at a tertiary care hospital in
Northern India from January 2020 to January 2023. After
obtaining approval from the institutional ethical committee
and informed written consent from the patient or their
immediate relatives, all adult patients above the age of
18 years (who were oriented and responding to verbal
commands with a Glasgow coma score of 15) scheduled for
elective neurosurgical procedures were incorporated into the
study. The patients were randomized to receive melatonin
or placebo (tablet Sugat-free containing Aspartame) in the
pre-operative period at 8 am in the morning, All patients
were shifted to the operating room, and the basic essential
monitors (electrocardiogram, pulse oximeter, non-invasive
blood pressure) were attached. After pre-oxygenation,
general anesthesia was induced with fentanyl 2 pg/kg,
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preservative-free lidocaine hydrochloride (1.5 mg/kg), and
propofol 2 mg/kg (in increments of 20 mg) till there was the
loss of verbal response. Tracheal intubation was facilitated
with an injection of rocuronium 1 mg/kg. A mixture of
oxygen, nitrous oxide, and isoflurane was used for the
maintenance of anesthesia. At the end of the procedure,
all patients were accessed for tracheal extubation. Patients
whose trachea was not extubated in the operating room
were shifted for elective mechanical ventilation to the
neurosurgical intensive care unit (NSICU). During their
course stay in the intensive care unit, the patients were
sedated with an injection of fentanyl 2 pg/ke body weight
and injection of midazolam (0.1 mg/kg body weight). In
all patients, continuous monitoring of heart rate, systolic
and diastolic blood pressure, electrocardiogram, and oxygen
saturation was done during the stay in the intensive care
unit. In the intensive care unit, depending on the initial
randomization (done before surgery), the patients received
either oral melatonin 3 mg eight houtly (group M) or tablet
Sugarfree through nasogastric tube. All patients received
adequate fluid (70-100 mL/h) to maintain euvolemia
and electrolytes to maintain hemostasis. After 12-18 h
of mechanical ventilation, the patient’s neurological,
respiratory, and cardiovascular status were assessed for
tracheal extubation. Tracheal extubation was planned in
all patients with a physiologically stable cardiovascular,
respiratory and neurological parameters. A total of
60 patients were enrolled in the study. Group M consisted
of 30 patients that received tablet melatonin 3 mg orally
and Group P consisted of 30 patients (control group) that
received tablet Sugarfree. Sample size was calculated using
open Epi software, based on the study done by Vijayakumar
etal.’ based on this study, assuming a two-sided significance
level (1-alpha) of 95 with a power of 80% and a prevalence
of delirium in patients receiving melatonin as 51%; and
prevalence of delirium in the control group (not receiving
melatonin) as 85% a total sample size of 60 was needed
with 30 patients in each group.

Injection midazolam and injection fentanyl were continued
till a plan was made for tracheal extubation. Once a plan
for tracheal extubation was made, injection of fentanyl
and injection midazolam was stopped. Once the patients
regained consciousness, responded to verbal commands
and had adequate recovery of neuromuscular power, the
tracheal extubation was done.

Inclusion criteria
All the patients undergoing neurosurgical procedures and
admitted to NSICU were included in the study.

Exclusion criteria
Patients <18 years of age, receiving melatonin before
intensive care unit (ICU), altered sensorium (Glasgow
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coma score of <15), known psychiatric disorders,
expected death within the next 48 h, chronic renal failure,
hepatic impairment with Child-Pugh class B and C, and
patients on anti-coagulant medication, receiving massive
blood transfusion in the intraoperative period, or with
coagulopathy were excluded from the study.

Delirium was assessed using the Confusion Assessment
Method for ICU (CAM-ICU score immediately after
tracheal extubation and at hourly intervals for the next
24 h. If the patients were agitated, it was treated by a bolus
of injection midazolam 1-2 mg IV or/and injection of
fentanyl 50 ug IV bolus in a titrated dose.

The data was recorded and compiled in a spreadsheet
(Microsoft Excel) and then exported to the data editor
of SPSS Version 20.0 (SPSS Inc., Chicago, Illinois, USA).
Continuous variables were expressed as Mean®SD,
and categorical variables expressed as frequencies and
percentages. Student’s independent t-test was used for
comparing continuous variables. The Chi-square test or
Fisher’s exact test, whichever appropriate, was applied for
comparing categorical variables. A P<0.05 was considered
statistically significant. All P-values were two-tailed.

RESULTS

A total of 60 patients undergoing elective neurosurgical
procedures were enrolled in the study. Thirty patients
received Melatonin 3 mg (Group M), while 30 patients
received tablet of sucrose (control group) in a randomized
fashion. It was observed that the demographic profile was
comparable for both groups with respect to age, gender,
comorbidities, duration, and type of surgery (Table 1). There
was no significant difference in heart rate, mean arterial
blood pressure and oxygen saturation before induction and
at the time of extubation between the groups receiving
melatonin and the control group. The patients enrolled in
the study underwent craniotomy for aneurysmal clipping for
subarachnoid hemorrhage, intracranial tumor decompression,
and transnasal transsphenoidal decompression for pituitary
tumors. The nature of the surgical procedure, duration of the
surgical procedure, and duration of mechanical ventilation
in the intensive care unit between the two groups were
comparable. It was observed that 36.7% of patients who
received melatonin and 46.7% in the control group needed
mechanical ventilation, respectively, in the postoperative
period (P=0.432). In our study, 11 patients (36.7%) in the
melatonin group and 14 patients (46.7%) in the placebo
group could not be extubated in the operation theater due
to various reasons such as unstable hemodynamics, the
requirement of vasopressors, the requirement of ventilator
support, and acidotic ABG’s.
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Variable Group M Group P P-value
Age 42.3+13.63 41.6+£12.21 0.819
Gender Male-40% Male-33.3% 0.592
Female-60% Female-66.7%
Comorbidities (%)
HTN 16.7 6.7 0.421
Hypothyroidism 6.7 10 0.64
Seizure disorder 3.3 3.3 1.000
Type of surgery (%)
Aneurysmal 16.7 20.2 0.475
clipping
ICSOL 53.3 63.3
TNTS resection 30 16.7
of PT
Duration of surgery 5.4+1.89 5.6+1.69 0.667

Group M: Group Melatonin, Group P: Group placebo, ICSOL: Intracranial
space-occupying lesions, HTN: Hypertension, TNTS: Transnasal transspenoidal,
PT: Pituitary tumors

The mean duration of mechanical ventilation in the
intensive care unit was comparable (P=0.488) in patients
receiving melatonin (mean of 5.6 h with a range of
2—15 h) and control group (mean of 7.5 h with a range of
2-27 h) (Table 2). In patients receiving melatonin and the
control group, 11 and 14 patients could not be extubated,
respectively, at the end of surgery. Prolonged duration of
surgery (>8 h), excessive blood loss (>600 mL), metabolic
acidosis, hypothermia, need for inotropes, and metabolic
acidosis were associated with the need for postoperative
mechanical ventilation.

Figure 1 depicts the incidence of delirium in group M and
group P at various intervals of time post extubation up
to 12 h after extubation. A decreasing trend of delirium
at hourly intervals was noted in both groups with no
statistical significance. However, a decreased incidence of
delirium was observed in patients receiving tablet melatonin
(Group M) at induction (33.3%) at the end of 12 h post-
extubation as compared to patients who did not (Group P)
receive melatonin (43.3%).

Figure 2 depicts the incidence of delirium in Group M and
Group P at various intervals of time, 12 h after extubation.
A decreasing trend of delirium was observed in both the
groups of patients, those receiving melatonin (Group M)
and those receiving a placebo (Group P). The patients
receiving melatonin had a decreased incidence (13.3%) of
delirium at different time intervals compared to the group
that did not receive melatonin (23.3%), though this was not
statistically significant.

It was observed that the mean duration of stay for the
patients in the intensive care unit was lower in the group
receiving melatonin (Group M) once compared with
the group (Group) which did not receive it.The mean
duration of stay in intensive care unit was 2.7 days (range
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Variable Group M Group P P-value
Pre-operative vitals
HR 81.07+10.94 84.07+11.31 0.301
SBP 134.03+15.81 134.37+13.30 0.930
DBP 79.57+9.36 80.83+9.40 0.603
MAP 97.72+9.98 98.68+8.56 0.689
Vitals at extubation
HR 90.43+14.46 84.43+12.35 0.089
SBP 135.13+£16.97 134.67+16.20 0.914
DBP 81.03+9.01 78.87+7.84 0.326
MAP 99.06+9.74 97.4618.25 0.127
Extubated 63.3% 53.3%
Not extubated 36.7% 46.7% 0.432
Requirement of Mechanical ventilation in NSICU
Yes 36.7% 46.7% 0.432
No 63.3% 53.3%
Duration of mechanical ventilation 5.6+4.11 7.548.32 0.488
Re-intubation
Yes 6.7% 10% 0.641
No 93.3% 90%
Duration of stay in NSICU 2.742.49 3.243.87 0.478

Group M: Group melatonin, Group P: Group placebo, HR: Heart rate, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, MAP: Mean arterial blood pressure,

NSICU: Neurosurgical intensive care unit
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Figure 1: Line diagram showing prevalence of delirium (CAM ICU
score) in two groups at various intervals of time (post-extubation to
12 h). Group M: Group Melatonin, Group P: Group Placebo
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Figure 2: Line diagram depicting prevalence of delirium (CAM ICU
score) in two groups at various intervals of time (12 h—24 h). Group M:
Group Melatonin, Group P: Group Placebo
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of 1-14 Days) in patients receiving melatonin and 3.2 days
(1-20 days) in patients who did not receive melatonin

(group P).

DISCUSSION

Delirium is a challenging condition in most of the patients
admitted in NSICU. Many of these patients have a variable
degree of brain dysfunction due to underlying illness such
as the intracranial tumor, subarachnoid hemorrhage or
intracerebral or intraventricular bleeding. The current study
aimed to evaluate the effect of melatonin on the prevalence
of delirium and the duration of ICU stay. The patients
enrolled in the study underwent a variety of neurosurgical
procedures such as aneurysmal clipping, craniotomy with
decompression, and transnasal transspenoidal.

Previous studies have shown that the beneficial effect of
exogenous melatonin for sleep and delirium management
in ICU patients did not show a consistent pattern.”!' The
delirium may be caused in the intensive care unit due
to abnormal levels of melatonin and loss of circadian
rhythms. Previous studies also have the limitations of
small sample size, heterogeneous patient populations with
various pathologies leading to imbalance of the study
variables, and different drug dosage/duration regimens of
melatonin administered.

In our study we did not observe remarkable effects of
melatonin in reducing the delirium in homogenous cohort
of neurosurgical population. This may be as a result of
lack of efficacy of melatonin in surgical population once

Asian Journal of Medical Sciences | May 2024 | Vol 15 | Issue 5



Hansa, et al.: Effect of melatonin administration on delirium in intensive care unit: Single-center study

it is compared with surgical population. Similar findings
have been observed by Chen et al., with a limited use of
melatonin in reducing the delirium in patients admitted to
surgical ICU patients."?

In our study, it was observed that the administration of
melatonin reduced the prevalence of delirium; however, the
reduction in delirium was not significant once compared
with the control group. It may be due to the imbalance
of other neurotransmitters and hormones related to
the stress of surgical procedures such as cortisol, which
produce opposite effects to that of melatonin in preventing
delirium. It was observed by Coppola et al., delirium may
be caused by disturbances in melatonin and cortisol in
the postoperative period.” The sole supplementation
of melatonin may not lead to an appreciable decrease in
delirium due to the prevalence of high levels of cortisol
in the postoperative period."*"® The residual effects of
anesthesia may be contributory to delirium in the immediate
postoperative period. Hence, the effects of melatonin
administration may hence be not profound and efficacious,
once compared with the administration of melatonin in
medical populations associated with delitium.'

One of the main outcomes of our study was to measure
the prevalence of ICU-related delirium measured CAM
ICU scales. We presumed that melatonin will improve sleep
quality and, hence, patients would develop significantly
less delirium. However, the presence of very high light
and noise levels in the intensive care unit may have
mitigated the beneficial effects of melatonin. Melatonin
administration, along with augmentation of sleep hygiene
and environmental conditions, may have resulted in better
results in the reduction of delirium."”

Also, from a pharmacological perspective, neurosurgical
patients may have an unpredictable effect due to the
altered intracranial hemodynamics, as the receptors
(MT, and MT, receptors) for melatonin (MT) are found
in the suprachiasmatic nucleus of the hypothalamus.
Diffuse cerebral edema, intraventricular bleeds, and
subarachnoid hemorrhage, or surgical manipulation may
lead to unpredictable effects affecting the efficacy of the
melatonin, making the response variable.'"™"” A higher dose
of drug or reducing the interval for drug administration
may produce better responses, which needs to be
confirmed by future studies. The administration of more
potent melatonin analogies may also be helpful in reducing
delirium in the neurointensive care unit.*'

Limitations of the study

Our study had several limitations. The sample size in our
study population was small. We could not ascertain the
levels of melatonin in the blood. Increasing age could
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have caused variable prevalence of delirium and a proper
stratification of age between the two groups in our study
was not possible.

However, the salient feature of our study was an attempt
to explore the promising results of melatonin in a
homogeneous population of injured brains and to see
whether the administration of melatonin could modulate
these effects on delirium. We feel more robust and well-
planned randomized controlled trials could answer these
questions in a better way in the future.

CONCLUSION

Our study observed that oral administration of melatonin in
the pre-operative and intraoperative period in the intensive
care unit (in patients who could not be extubated at the end
of surgery) decreases the prevalence of delirium and stay
in NSICU. However, our study observed that significant
beneficial effects could not be achieved. This could be
due to multiple other factors (underlying neurological
disease, elevated levels of other stress hormones, diffuse
cerebral edema, high light, and noise levels in the intensive
care unit), which could influence the outcome. A higher
dose of melatonin and the use of more potent analogs
of melatonin may achieve better results and could be the
subject of investigation for future studies.

ACKNOWLEDGMENT

We thank the technical and the nursing staff in the
operating room and neurointensive care unit at SKIMS
who helped in the conduct of this study.

REFERENCES

1. Pan B and Wang W. Practical implications of ICD-11 personality
disorder classifications. BMC Psychiatry. 2024;24:191.
https://doi.org/10.1186/s12888-024-05640-3

2. Ali MA, Hashmi M, Ahmed W, Raza SA, Khan MF and Salim B.
Incidence and risk factors of delirium in surgical intensive care
unit. Trauma Surg Acute Care Open. 2021;6(1):e000564.
https://doi.org/10.1136/tsaco-2020-000564

3.  HoMH, Lee JJ, Lai PC and Li PW. Prevalence of delirium among
critically ill patients who received extracorporeal membrane
oxygenation therapy: A systematic review and proportional
meta-analysis. Intensive Crit Care Nurs. 2023;79:103498.
https://doi.org/10.1016/j.iccn.2023.103498

4. Zhao Q, Liu S, Zhao H, Dong L, Zhu X and Liu J. Non-
pharmacological interventions to prevent and treat delirium in
older people: An overview of systematic reviews. Int J Nurs Stud.
2023;148:104584.
https://doi.org/10.1016/j.ijnurstu.2023.104584

5. Korkatti-Puoskari N, Tiihonen M, Caballero-Mora MA,
Topinkova E, Szczerbinska K, Hartikainen S, et al. Therapeutic

51



10.

1.

12.

Hansa, et al.: Effect of melatonin administration on delirium in intensive care unit: Single-center study

dilemma’s: Antipsychotics use for neuropsychiatric symptoms
of dementia, delirium and insomnia and risk of falling in older
adults, a clinical review. Eur Geriatr Med. 2023;14:709-720.

https://doi.org/10.1007/s41999-023-00837-3

Sadlonova M, Duque L, Smith D, Madva EN, Amonoo HL,
Vogelsang J, et al. Pharmacologic treatment of delirium
symptoms: A systematic review. Gen Hosp Psychiatry.
2022;79:60-75.

https://doi.org/10.1016/j.genhosppsych.2022.10.010

Lewandowska K, Matkiewicz MA, Sieminski M, Cubata WJ,
Winklewski PJ and Medrzycka-Dabrowska WA. The role of
melatonin and melatonin receptor agonist in the prevention of
sleep disturbances and delirium in intensive care unit - a clinical
review. Sleep Med. 2020;69:127-134.

https://doi.org/10.1016/j.sleep.2020.01.019

Vijayakumar HN, Ramya K, Duggappa DR, Gowda KV,
Sudheesh K, Nethra SS, et al. Effect of melatonin on duration
of delirium in organophosphorus compound poisoning patients:
A double-blind randomised placebo controlled trial. Indian J
Anaesth. 2016;60(11):814-820.

https://doi.org/10.4103/0019-5049.193664

Khaing K and Nair BR. Melatonin for delirium prevention in
hospitalized patients: A systematic review and meta-analysis.
J Psychiatr Res. 2021;133:181-190.

https://doi.org/10.1016/j.jpsychires.2020.12.020

Mukundarajan R, Soni KD and Trikha A. Prophylactic melatonin
for delirium in intensive care unit: An updated systematic review
and meta-analysis of randomized controlled trials. Indian J Crit
Care Med. 2023;27(9):675-685.
https://doi.org/10.5005/jp-journals-10071-24529

Lee JG, Woo YS, Park SW, Seog DH, Seo MK and Bahk WM.
The neuroprotective effects of melatonin: Possible role in
the pathophysiology of neuropsychiatric disease. Brain Sci.
2019;9(10):285.

https://doi.org/10.3390/brainsci9 100285

Chen S, Shi L, Liang F, Xu L, Desislava D, Wu Q, et al.
Exogenous melatonin for deliium prevention: A meta-analysis

of randomized controlled trials. Mol Neurobiol. 2016;53:4046-
4053.

https://doi.org/10.1007/s12035-015-9350-8

13.

14.

15.

16.

17.

18.

19.

20.

21.

Coppola S, Caccioppola A and Chiumello D. Internal clock
and the surgical ICU patient. Curr Opin Anaesthesiol.
2020;33(2):177-184.

https://doi.org/10.1097/AC0.0000000000000816

Qureshi O and Arthur ME. Recent advances in predicting,
preventing, and managing postoperative delirium. Fac Rev.
2023;12:19.

https://doi.org/10.12703/r/12-19

Wang CM and Zhou LY. Melatonin and melatonergic agents for the
prevention of postoperative delirium: A meta-analysis of randomized
placebo-controlled trials. Asian J Surg. 2022;45(1):27-32.

https://doi.org/10.1016/j.asjsur.2021.04.041

Faeder M, Hale E, Hedayati D, Israel A,
Moschenross D, Peterson M, et al. Preventing and treating
deliium in clinical settings for older adults. Ther Adv
Psychopharmacol. 2023;13:20451253231198462.
https://doi.org/10.1177/20451253231198462

Enomoto R and Lee-Hiraiwa E. Elimination of the causes of poor
sleep underlying delirium is a basic strategy to prevent delirium.
Curr Mol Pharmacol. 2021;14(2):132-137.

https://doi.org/10.2174/1874467213666200424 150709

Kalvas LB and Monroe TB. Structural brain changes in delirium:
An integrative review. Biol Res Nurs. 2019;21(4):355-365.

https://doi.org/10.1177/1099800419849489

Bellapart J, Appadurai V, Lassig-Smith M, Stuart J, Zappala C
and Boots R. Effect of exogenous melatonin administration in
critically ill patients on delirium and sleep: A randomized
controlled trial. Crit Care Res Pract. 2020;2020:3951828.
https://doi.org/10.1155/2020/3951828

Nishikimi M, Numaguchi A, Takahashi K, Miyagawa Y,
Matsui K, Higashi M, et al. Effect of administration of ramelteon,
a melatonin receptor agonist, on the duration of stay in the ICU:

A single-center randomized placebo-controlled trial. Crit Care
Med. 2018;46(7):1099-1105.

https://doi.org/10.1097/CCM.0000000000003132

Beaucage-Charron J, Rinfret J, Coveney R and
Williamson D. Melatonin and Ramelteon for the treatment of
delirium: A systematic review and meta-analysis. J Psychosom
Res. 2023;170:111345.

https://doi.org/10.1016/j.jpsychores.2023.111345

Author's Contribution:

AH- Initial data collection, data analysis, prepared first draft of manuscript; ZA- Definition of intellectual content, literature survey, implementation of study
protocol; IN- Concept, design, clinical protocol, manuscript preparation; AM- Editing, and manuscript revision; ZS- Data collection; MM- Design of study,
statistical analysis and interpretation; SAM- Data collection, data analysis; IN- manuscript preparation.

Work attributed to:

Sher-i-Kashmir Institute of Medical Sciences, Soura, Srinagar.
Orcid ID:

Anu Hansa- ' https://orcid.org/0000-0002-5152-2250

Igra Nazir- ' https://orcid.org/0009-0008-3535-5158

Altaf Mir- © https://orcid.org/0009-0003-8684-1854

Zoya Sehar-  https://orcid.org/0000-0001-6298-0022

Mir Mohsin- * https://orcid.org/0000-0001-8503-2543

Shahid Ahmad Mir-
Imtiaz Nagash-

https://orcid.org/0009-0007-4138-2198
https://orcid.org/0009-0002-6345-976X

Source of Support: Nil, Conflicts of Interest: None declared.

52

Asian Journal of Medical Sciences | May 2024 | Vol 15 | Issue 5


https://orcid.org/0000-0002-5152-2250
https://orcid.org/0009-0008-3535-5158
https://orcid.org/0009-0003-8684-1854
https://orcid.org/0000-0001-6298-0022
https://orcid.org/0000-0001-8503-2543
https://orcid.org/0009-0007-4138-2198
https://orcid.org/0009-0002-6345-976X

