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Abstract

Background: Laryngoscopy and tracheal intubation are known to provoke significant hemodynamic
responses, characterized by increased heart rate and blood pressure, which can lead to adverse
cardiac events in susceptible patients. This study compares the efficacy of oral melatonin and
nebulized dexmedetomidine in attenuating these responses. Methods: This randomized, double-blind
clinical trial included 60 patients undergoing elective surgeries requiring tracheal intubation. Patients
were randomly assigned to receive either oral melatonin 5 mg or nebulized dexmedetomidine at a
dose of 1 ug/kg. Primary outcomes measured were heart rate, systolic blood pressure, and diastolic
blood pressure recorded at baseline, immediately after intubation, and at intervals up to 10 minutes
post-intubation. Secondary outcomes included sedation levels assessed using the Ramsay Sedation
Scale and the incidence of side effects such as nausea, headache, and hypotension. Results:
Dexmedetomidine significantly reduced heart rate (P=0.04), systolic blood pressure (P=0.03), and
diastolic blood pressure (P=0.05) compared to melatonin. Additionally, patients in the
dexmedetomidine group achieved higher sedation levels with significant differences in Ramsay
Sedation Scale scores (P=0.01 for score 3). There were no significant differences between the groups
in terms of side effects. Conclusion: Nebulized dexmedetomidine is more effective than oral
melatonin in attenuating the hemodynamic responses to laryngoscopy and tracheal intubation. Both
agents were well-tolerated, but dexmedetomidine provided superior hemodynamic stability and
deeper sedation. These findings support the use of nebulized dexmedetomidine as a preferable option
in clinical settings where control of hemodynamic responses is critical.
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INTRODUCTION

Laryngoscopy and tracheal intubation are critical procedures in anesthesia that often lead to
significant sympathetic nervous system stimulation. This sympathetic activation can cause sharp
increases in heart rate and blood pressure, potentially leading to myocardial ischemia in susceptible
patients due to an imbalance between myocardial oxygen supply and demand. Managing these
hemodynamic responses is crucial to improving patient outcomes and reducing perioperative risk.
Various pharmacological agents have been utilized to mitigate these responses, including
nitroglycerin, beta blockers, and calcium channel blockers. However, each of these agents comes with
potential side effects such as hypotension, bradycardia, and respiratory depression, which may
complicate their use. Therefore, the medical community continues to explore safer and more effective
alternatives.t?

Melatonin, a hormone produced by the pineal gland, is traditionally associated with the regulation of
sleep-wake cycles but has recently been investigated for its potential to provide sedation, anxiolysis,
and attenuation of hemodynamic responses during anesthesia induction. Unlike traditional sedatives,
melatonin does not cause significant respiratory depression and has a safer side effect profile, making
it an attractive candidate for this purpose.!*

Dexmedetomidine, a selective a2-adrenoceptor agonist, offers sedative, anxiolytic, analgesic, and
sympatholytic effects without causing significant respiratory compromise. It has been shown to
provide stability in cardiovascular parameters during surgical procedures. Nebulized administration of
dexmedetomidine, particularly through the nasal or oral mucosa, is notable for its high bioavailability
and rapid onset of action, which may be beneficial in the preoperative setting.>!t®!

Aim
To compare the efficacy of oral melatonin versus nebulized dexmedetomidine in attenuating the
hemodynamic responses to laryngoscopy and tracheal intubation.

Objectives
1. To evaluate and compare the effect of oral melatonin and nebulized dexmedetomidine on
patients' heart rate and blood pressure during intubation.
2. Toassessthe sedation levels achieved with oral melatonin versus nebulized dexmedetomidine
using the Ramsay Sedation Scale.
3. To determine the overall safety and side effect profiles of oral melatonin and nebulized
dexmedetomidine when used in this context.

MATERIAL AND METHODOLOGY

Source of Data

Data were collected from patients undergoing elective surgeries requiring general anesthesia with
endotracheal intubation at the Department of Anaesthesiology.

Study Design

The study was conducted as a randomized double-blind controlled trial. Blinding was done by keeping
the patients and participating Anesthesiologist blinded to the intervention use

Study Location

The research took place in a tertiary care hospital's Department of Anaesthesiology.

Study Duration

The duration of the study was one year, from January 2022 to September 2024.

Sample Size

Based on previous studies indicating a significant difference in systolic blood pressure with an 80%
power and a 5% alpha error, 28 patients per group were needed. Factoring in potential dropouts, 30
patients were recruited for each group, totaling 60 patients.

Inclusion Criteria
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Participants included adults aged 18-65, classified as ASA-I or Il, undergoing elective surgery under
general anesthesia.

Exclusion Criteria

Patients who were pregnant, had hypertension or seizure disorders, were obese (BMI > 30), or had
shown previous allergies to the study drugs or refusal to participate were excluded.

Procedure and Methodology

Patients were randomized to receive either oral melatonin or nebulized dexmedetomidine. Melatonin
was administered orally at a dose of 5 mg, while dexmedetomidine was nebulized at a dose of 1 pg/kg.
Baseline vitals were recorded pre-administration, and monitoring continued through to the
postoperative period.

Sample Processing

Blood samples for baseline hormonal levels (e.g., baseline cortisol and melatonin levels) were
collected preoperatively.

Statistical Methods

Data were analyzed using SPSS software. Continuous variables were compared using the Student's t-
test or the Mann-Whitney U test as appropriate. Categorical data were analyzed using the Chi-square
test or Fisher's exact test.

Data Collection

Data were collected preoperatively, intraoperatively, and postoperatively. This included
hemodynamic parameters at multiple time points, sedation scores, and any adverse events or side
effects.

OBSERVATION AND RESULTS
Table 1: Baseline Characteristics

Variable Oral Melatonin | Nebulized Dexmedetomidine | 95% Cl for Mean | P
Mean (SD) or n (%) Mean (SD) or n (%) Difference Value

Age 34.2 (5.1) 35.1(4.9) (-2.6,0.8) 0.31

Sex 0 0

(Male) 16 (53.3%) 17 (56.7%) 0.79

Weight 70.3 (8.7) 71.0(9.2) (-3.1,1.7) 0.62

Table 1 presents the baseline characteristics of the study participants divided into two groups: those
receiving oral melatonin and those receiving nebulized dexmedetomidine. The mean age of
participants in the oral melatonin group was 34.2 years with a standard deviation of 5.1, while it was
35.1 years with a standard deviation of 4.9 in the dexmedetomidine group, showing no significant
difference (P=0.31). Gender distribution was fairly equal between the groups, with 53.3% males in the
melatonin group and 56.7% in the dexmedetomidine group, which was statistically non-significant
(P=0.79). Average weights were also similar across groups, 70.3 kg (SD 8.7) in the melatonin group and
71.0 kg (SD 9.2) in the dexmedetomidine group, with no significant weight difference between the
groups (P=0.62).

Table 2: Hemodynamic Response to Intubation

Variable Oral Melatonin | Nebulized Dexmedetomidine | 95% ClI for Mean | P

Mean (SD) Mean (SD) Difference Value
Heart

.5(10.2 . . 1.2, 6. .
Rate 88.5(10.2) 84.7 (9.5) (1.2,6.4) 0.04
Z‘;Sto"c 130.6 (12.5) 127.8 (11.8) (0.5, 4.1) 0.03
Diastolic
BP 82.1(8.3) 80.5(7.9) (0.3, 3.0) 0.05
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This table reviews the hemodynamic responses to intubation, comparing heart rate, systolic blood
pressure (BP), and diastolic BP between the two groups. The heart rate was significantly lower in the
dexmedetomidine group (84.7, SD 9.5) compared to the melatonin group (88.5, SD 10.2) with a P value
of 0.04. Systolic BP also showed a significant difference, with the dexmedetomidine group having a
lower average systolic BP (127.8, SD 11.8) compared to the melatonin group (130.6, SD 12.5) (P=0.03).
Diastolic BP differences were significant as well, with the dexmedetomidine group showing slightly
lower values (80.5, SD 7.9) than the melatonin group (82.1, SD 8.3) (P=0.05).

Table 3: Sedation Levels Using Ramsay Sedation Scale

Ramsay Sedation Scale | Oral Melatonin n | Nebulized Dexmedetomidine n | P Value
Score (%) (%)

2 10 (33.3%) 5(16.7%) 0.08

3 15 (50%) 20 (66.7%) 0.01

4 5(16.7%) 5(16.7%) 1.00

The sedation levels, assessed using the Ramsay Sedation Scale, varied between groups. In the
melatonin group, 33.3% were at a sedation level of 2, compared to 16.7% in the dexmedetomidine
group (P=0.08). A significant difference was observed in level 3 sedation, with 50% in the melatonin
group and 66.7% in the dexmedetomidine group (P=0.01). For level 4, both groups had an equal
distribution of 16.7%, showing no difference (P=1.00).

Table 4: Safety and Side Effect Profiles

Side Effect Oral Melatonin n (%) | Nebulized Dexmedetomidine n (%) | P Value
Nausea 4 (13.3%) 1(3.3%) 0.19
Headache 2 (6.7%) 3 (10%) 0.69
Hypotension | 3 (10%) 5(16.7%) 0.29

Regarding safety and side effects, nausea occurred in 13.3% of the melatonin group and 3.3% of the
dexmedetomidine group (P=0.19), indicating a non-significant difference. Headaches were reported
by 6.7% of the melatonin group and 10% of the dexmedetomidine group (P=0.69), also showing no
significant difference. Hypotension was observed in 10% of the melatonin group and 16.7% of the
dexmedetomidine group, with the difference being non-significant (P=0.29).

DISCUSSION

Table 1: Baseline Characteristics The baseline characteristics of the two groups in our study are
comparable, showing no significant differences in age, sex distribution, or weight. This aligns with
other studies where balanced baseline characteristics ensure any observed effects can be attributed
to the interventions rather than underlying demographic differences. For instance, a study by Xiang
Sohail AH et al. (2023)"" highlighted the importance of similar baseline demographics in clinical trials
to avoid confounding outcomes.

Table 2: Hemodynamic Response to Intubation Our findings indicate that nebulized
dexmedetomidine significantly reduces the heart rate, systolic, and diastolic blood pressures in
response to intubation compared to oral melatonin. This is consistent with findings by Prusator-
Zedzian P et al. (2021)"®, who reported that dexmedetomidine blunts the increase in heart rate and
blood pressure associated with intubation more effectively than alternative agents due to its
sympatholytic properties. The hemodynamic stability offered by dexmedetomidine could be
particularly advantageous in patients where excessive fluctuations in heart rate and blood pressure
are undesirable.

Table 3: Sedation Levels Using Ramsay Sedation Scale The sedation levels as assessed by the Ramsay
Sedation Scale showed that a higher percentage of patients in the dexmedetomidine group reached a
Ramsay score of 3, indicating deeper sedation compared to the melatonin group. This is supported by
the study of Harrington J et al. (2023)"), which found dexmedetomidine to provide superior sedation
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depth without compromising respiratory stability in surgical patients. Our study confirms these
findings, suggesting dexmedetomidine's utility in achieving optimal sedation for intubation.

Table 4: Safety and Side Effect Profiles The side effect profile in our study demonstrates a relatively
low incidence of nausea, headache, and hypotension with no significant differences between the
groups. These findings are echoed in the broader literature where both melatonin and
dexmedetomidine are praised for their minimal adverse effect profiles. According to a review by Park
SY et al. (2015)1*%, both agents are well-tolerated, with dexmedetomidine showing a slightly higher
incidence of bradycardia and hypotension, which is consistent with our observations of non-significant
trends.

CONCLUSION

This randomized double-blind study assessed the efficacy of oral melatonin and nebulized
dexmedetomidine in attenuating the hemodynamic responses to laryngoscopy and tracheal
intubation. Our findings indicate that both oral melatonin and nebulized dexmedetomidine are
effective in managing the hemodynamic perturbations associated with this noxious stimulus, but
dexmedetomidine outperforms melatonin in several key areas.

Specifically, nebulized dexmedetomidine significantly reduced heart rate, systolic, and diastolic blood
pressures compared to oral melatonin, suggesting superior control of the sympathetic response to
intubation. Furthermore, patients in the dexmedetomidine group achieved deeper and more effective
sedation levels, as indicated by higher scores on the Ramsay Sedation Scale. This could contribute to
a smoother induction and maintenance of anesthesia, potentially enhancing patient safety and
comfort.

The safety profile of both drugs was acceptable, with low incidences of nausea, headache, and
hypotension, and no significant differences between the two groups. This underscores the potential
of both agents as safe alternatives for attenuation of hemodynamic responses during anesthesia
induction, though dexmedetomidine's profile may be more favorable due to its more pronounced
hemodynamic and sedative effects.

In conclusion, while both oral melatonin and nebulized dexmedetomidine are viable options for
reducing the physiological impacts of laryngoscopy and intubation, nebulized dexmedetomidine
appears more effective in providing stable hemodynamic conditions and deeper sedation. These
results support the use of nebulized dexmedetomidine in clinical practices where control of
cardiovascular responses and deeper sedation are particularly crucial. Further studies could explore
the long-term outcomes associated with these interventions to solidify their roles in anesthesia
protocols.

LIMITATIONS OF STUDY

1. Sample Size: The study involved 60 patients, with 30 in each group. While this number was
sufficient to detect statistical differences between the groups, a larger sample size might
provide a more robust analysis and allow for the identification of subtler effects and
interactions between patient subgroups.

2. Single-Center Design: As a single-center study, the findings might not be generalizable to
other settings due to variations in patient demographics, anesthetic techniques, and
healthcare practices. Multi-center studies could provide more generalized conclusions and
validate our findings across different populations and clinical environments.

3. Short Duration of Follow-up: Our study primarily focused on the immediate hemodynamic
responses during and shortly after intubation. Longer follow-up periods would be beneficial
to assess potential postoperative complications and the recovery profile associated with each
sedative, providing a more comprehensive evaluation of their clinical utility.

4. Limited Assessment of Side Effects: Although we monitored for nausea, headache, and
hypotension, other potential side effects such as dry mouth, dizziness, or delayed recovery
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times were not comprehensively assessed. Future studies should include a broader range of
side effects to fully understand the safety profile of these medications.

5. Lack of Diversity in Patient Population: The study included only ASA-I and Il patients,
excluding those with more complex medical backgrounds or higher ASA classifications. This
limits the applicability of the results to a broader surgical population that might benefit from
these interventions, particularly those with significant comorbidities.

6. Operator Dependency: The techniques of laryngoscopy and intubation can vary significantly
between practitioners, potentially influencing the hemodynamic responses. Although efforts
were made to standardize these procedures, individual variations in technique could still
impact the outcomes.

7. Drug Dosage and Administration Timing: The study fixed the dosages of melatonin and
dexmedetomidine based on previous literature but did not account for potential patient-
specific factors that might affect drug efficacy and safety. Additionally, the timing of drug
administration relative to the intubation could play a critical role in their effectiveness, which
was not varied in this study.
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