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Evaluating the Comparative Efficacy of
Midazolam and Clonidine as Premedication
Agents: Assessing Heart Rate Response and
Anti-Sialogogue Effect in Patients Undergoing
General Anesthesia

ABSTRACT

Aim and Objectives: The present study aimed to compare the efficacy of oral
premedication with midazolam and clonidine in patients undergoing general anesthesia for
various surgeries. The study evaluated the age distribution of patients, heart rate response
following induction and intubation, and the anti-sialogogue effect of the two medications.
Material And Methods: This randomized, interventional, single-centered study was
conducted at Sadar Hospital, District of Chuadanga, Bangladesh, from August 2022 to
January 2023. A sample size of 50 patients was included, with 25 patients in each group.
Age distribution analysis revealed similar patterns in both groups, with a higher
concentration in the middle-age ranges. Following induction and intubation, Group M
(midazolam) exhibited significantly higher heart rates compared to Group C (clonidine).
Group M also had a lower incidence of dry mouth, indicating a more effective anti-sialogogue
effect compared to Group C.

Results: In our study, which included 50 patients divided into Group M and Group C, we
found significant differences in heart rate response following induction and intubation. Group
M exhibited higher heart rates compared to Group C, with mean values of 79+7.2 bpm and
78+4.7 bpm, respectively. These differences were statistically significant (p < 0.001).
Moreover, the evaluation of the anti-sialogogue effect revealed that Group M had a
significantly lower incidence of dry mouth compared to Group C, with only 3 patients
experiencing dry mouth in Group M compared to 23 patients in Group C (p < 0.001). These
results indicate that midazolam premedication leads to a stronger cardiovascular response
and a more effective reduction in dry mouth symptoms compared to clonidine. These
findings emphasize the importance of selecting the appropriate premedication to optimize
patient outcomes during general anesthesia.

Conclusion: The study highlights the importance of considering the specific premedication
agents used in patients undergoing general anesthesia. While midazolam may provide better
sedation and anti-sialogogue effects, it should be administered cautiously due to its impact
on heart rate. Clonidine may offer advantages in terms of hemodynamic stability but may be
associated with a higher incidence of dry mouth. The findings provide valuable insights for
anesthesiologists in selecting appropriate premedication to optimize patient care and
improve perioperative outcomes.
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1. INTRODUCTION

Premedication plays a crucial role in preparing patients for anesthesia administration [1]. It
serves multiple purposes such as providing pain relief, sedation, anxiolysis, and muscle
relaxation. One commonly used premedication drug is midazolam, a benzodiazepine known
for its short duration of action [1]. At lower doses, midazolam induces muscle relaxation,
anxiolysis, and amnesia, while higher doses result in sedation and hypnosis [1].

Intravenous administration of midazolam is beneficial for anesthesia induction and the
treatment of acute seizures [1,2]. Its water-soluble nature enables a rapid onset of action,
making it useful in managing status epilepticus when other intravenous medications are not
feasible [1]. However, the response to the induction dose of midazolam can vary more
compared to thiopentone, another anesthetic agent [2]. Nonetheless, midazolam exhibits
superiority over thiopentone in maintaining anesthesia due to its reduced requirement for
adjunct drugs [1]. Additionally, midazolam serves as an adjunct medication to regional and
local anesthesia for various diagnostic and therapeutic procedures, gaining greater
acceptance from physicians and patients alike [1-3].

The mechanism of action of midazolam involves an increase in the inhibitory
neurotransmitter called GABA and its affinity to benzodiazepine receptors [1,2]. This
interaction enhances the frequency of chloride channel opening, resulting in membrane
hyperpolarization and neuronal inhibition. The muscle relaxation effect of midazolam is
attributed to its action on glycine receptors [1,3]. It's important to note that the
pharmacokinetics of midazolam may be affected by hepatic and renal insufficiency [4-7].

Another important premedication drug is clonidine, an alpha-2 agonist [8]. Clonidine offers
several benefits, including a decrease in anesthesia and analgesic requirements, sedation,
hemodynamic stability, and antisialogogue effect [8]. It is approved for the treatment of
hypertension, attention deficit hyperactivity disorder (ADHD), Tourette syndrome, as an
adjunct therapy for cancer-related pain, and for managing opioid withdrawal syndrome [8-
11].Considering the limited number of studies conducted in an Indian context, the current
study was undertaken to explore the effects of these premedication drugs [3].

2. MATERIALS AND METHODS

This study was conducted to assess the effectiveness of oral premedication, a comparison
was conducted between 200mcg of clonidine and 15mg of midazolam. The study aimed to
evaluate the impact of these medications on sedation levels and the reduction of
haemodynamic response during intubation in adult patients undergoing general anesthesia
for various surgical procedures.

2.1 Study Design: A randomized, interventional, single-centered study design was
employed to assess the efficacy of oral premedication with clonidine and midazolam in
patients undergoing general anesthesia for various surgeries.

2.2 Study Location: The study was conducted at Sadar Hospital, located in the District of
Chuadanga, Bangladesh.

2.3 Study Duration: The study was carried out from August 2022 to January 2023.
2.4 Sample Size: Fifty patients were included in the study based on sample size

calculations. The calculation was derived from a pilot study conducted at our tertiary care
center, where the prevalence of surgeries under general anesthesia was approximately



10%. With a confidence level of 75% and a 5% margin of error, the minimum required
sample size was determined to be 48. Therefore, a total of 56 subjects were included in the
study.

2.5 Sample Calculation: The sample size was calculated using the following formula:
n=(z>*P*(1-P))/ E

Where:

n = required sample size

Z = Z-value corresponding to the desired confidence level

P = estimated prevalence or proportion of surgeries under general anesthesia
E = desired margin of error

2.6 Data Collection Procedure: Data for the study was collected using a standardized
approach. Prior to the scheduled surgeries, eligible patients were provided with detailed
information about the study and obtained their informed consent.

Baseline characteristics of the patients, including age, gender, and ASA grade, were
recorded. The patients were then randomly assigned to two groups, Group C and Group M,
using computer-generated software.

e Group C: Twenty-eight patients received oral clonidine 200mcg as premedication 90
minutes before surgery.
e Group M: Twenty-eight patients received oral midazolam 15mg as premedication 90
minutes before surgery.
During the surgical procedure, data regarding sedation levels and haemodynamic response
to intubation were collected and recorded by trained healthcare professionals. The sedation
levels were assessed using a standardized scoring system, and haemodynamic variables
such as blood pressure, heart rate, and oxygen saturation were measured at specific time
points.

2.7 Data Analysis: Data obtained from the study was analyzed using appropriate statistical
methods. The primary outcome measures, such as sedation levels and reduction in
haemodynamic response to intubation, were compared between the two groups (Group C
and Group M). Descriptive statistics, including mean, standard deviation, median, and
interquartile range, were calculated for continuous variables. Categorical variables were
presented as frequencies and percentages.

2.8 Subjects and Selection Method: Fifty-eight patients who were scheduled for various
surgeries under general anesthesia at our tertiary care center were eligible for inclusion in
the study. The patients were randomly assigned to two groups, namely Group C and Group
M, using computer-generated software. Group C consisted of 28 patients who received oral
clonidine 200mcg as premedication 90 minutes before surgery. Group M included 28
patients who received oral midazolam 15mg as premedication 90 minutes before surgery.

2.9 Inclusion Criteria: The following criteria were considered for patient inclusion in the
study:
1. Patients aged above 18 years, of either gender, scheduled for elective surgeries
under general anesthesia.
2. Patients who provided informed consent to participate in the study.
3. Patients classified as ASA grade | or Il (American Society of Anesthesiologists
physical status classification system).

2.10 Exclusion Criteria: The following criteria were used to exclude patients from the study:



. Pregnant and lactating women.

. Patients with a body mass index (BMI) above 30 kg/mz.

. Patients with hypertension.

. Patients with hepatic, cardiac, pulmonary, or renal dysfunction.
. Patients with bradycardia.

. Patients with psychiatric disorders.

. Patients with known allergies to midazolam or clonidine.
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3. RESULTS

The data presented in this research indicates a similar age distribution between Group M
and Group C, with a higher concentration of patients in the middle-age ranges. Group C had
a higher number of patients in the 51-60 age range compared to Group M. In this research,
significant differences were observed in heart rate following induction and intubation, with
Group M consistently displaying higher heart rates than Group C. This research also
highlights that Group M had a lower incidence of dry mouth compared to Group C,
suggesting a more effective anti-sialogogue effect. These findings emphasize the
importance of age distribution, premedication selection, and their impact on heart rate
response and dry mouth management in anesthesia and surgical procedures.

The data presented in Table 1 provides insights into the age distribution of patients in Group
M and Group C. The table displays the number of patients within specific age ranges for
each group. In Group M, the majority of patients aged 51-60 years, with a total of 7 patients,
followed by the age range of 8-30 years and 31-40 years, with 7 and 5 patients respectively.
On the other hand, in Group C, the highest number of patients fell within the age range of
51-60 years, with 11 patients, followed by the age range of 31-40 years, with 8 patients.
Interestingly, in Group M, there was only one patient above the age of 60, whereas in Group
C, no patients were found in this age range. Overall, the findings suggest that both groups
had a similar distribution of patients across different age categories, with a higher
concentration observed in the middle-age ranges (41-60 years). The age distribution of
patients is an important factor to consider when analyzing the effectiveness and impact of
the interventions in the study.

Table 1: Analysis of Patient Age Distribution

Age distribution

(Years) Group M Group C
8-30 7 7
31-40 5 8
41-50 6 4
51 -60 7 11
>60 1 0

The data presented in Table 2 offers important findings regarding the comparative analysis
of heart rate following induction and intubation in two groups, Group C and Group M. The
table displays the mean heart rate values along with the standard deviations for each group,
as well as the corresponding p-values indicating the statistical significance of the differences
observed.

After induction, Group C exhibited a mean heart rate of 69+5.3 beats per minute (bpm),
while Group M had a higher mean heatrt rate of 79+7.2 bpm. This difference was found to be
statistically significant with a p-value of 0.0001. Similarly, after intubation, Group C



demonstrated a mean heart rate of 67+5.8 bpm, whereas Group M showed a higher mean
heart rate of 78+4.7 bpm. Again, this difference was found to be statistically significant with a
p-value of 0.0001.

These findings suggest that both induction and intubation procedures have a noticeable
impact on heart rate, and the results indicate that Group M experienced a significantly higher
heart rate compared to Group C in both instances. The lower heart rate observed in Group C
may suggest a more favorable response to the procedures or a more effective anti-
sympathetic response.

The statistical significance of the differences in heart rate between the two groups
underscores the importance of considering the specific premedication administered (Group
C: clonidine, Group M: midazolam) and its potential effects on heart rate response during
induction and intubation. These findings contribute valuable insights to further understand
the cardiovascular effects of these premedication agents in the context of anesthesia
procedures.

Table 2: Comparative Analysis of Heart Rate Following Induction and Intubation in
Two Groups.

Heart rate Group C Group M P value
After induction 69+5.3 79+7.2 0.0001
After intubation 67+5.8 78+4.7 0.0001

The data presented in Table 3 provides significant findings regarding the evaluation of the
anti-sialogogue effect in two groups, Group M and Group C. The table displays the number
of patients who experienced dry mouth (Yes) and those who did not (No) in each group,
along with the corresponding p-value indicating the statistical significance of the observed
differences.

In Group M, only 3 patients reported experiencing dry mouth, whereas 23 patients did not.
On the other hand, in Group C, a larger number of patients, specifically 23, reported dry
mouth, while 11 patients did not. The difference in the occurrence of dry mouth between the
two groups was found to be statistically significant, with a p-value of 0.0001.

These findings highlight that Group M, which received the specific intervention or medication
being evaluated, exhibited a lower incidence of dry mouth compared to Group C. This
indicates that the medication administered in Group M may have a more effective anti-
sialogogue effect in reducing dry mouth symptoms. The statistical significance of the
difference further emphasizes the importance of the specific intervention in managing dry
mouth.

Understanding the anti-sialogogue effect is crucial in anesthesia and surgical procedures, as
dry mouth can lead to patient discomfort, difficulty in swallowing, and potential complications.
The findings from this table contribute valuable insights into the comparative effectiveness of
the interventions and support the selection of the medication with a stronger anti-sialogogue
effect for better patient outcomes.

Table 3: Evaluation of the Anti-Sialogogue Effect

Dry Mouth Group M Group C P value

Yes 3 23 0.0001
No 23 11




4. DISCUSSION

In our study, we examined the age distribution, heart rate response following induction and
intubation, and the anti-sialogogue effect of oral premedication with midazolam and clonidine
in patients undergoing general anesthesia for various surgeries. The age distribution
analysis revealed a similar pattern in both Group M and Group C, with a higher
concentration of patients in the middle-age ranges. Notably, Group C had a higher number
of patients in the 51-60 age range compared to Group M. These findings indicate that age
distribution was similar between the two groups.

Regarding heart rate response, our results showed that both induction and intubation
procedures significantly increased heart rate in both Group C and Group M . However,
Group M consistently exhibited higher heart rates compared to Group C following induction
and intubation. These findings suggest that the use of midazolam as a premedication may
result in a greater increase in heart rate compared to clonidine.

Furthermore, our study evaluated the anti-sialogogue effect of the two premedications. The
results demonstrated a significantly lower incidence of dry mouth in Group M (midazolam)
compared to Group C (clonidine). This indicates that midazolam may be more effective in
reducing dry mouth symptoms than clonidine.

Comparing our findings with previous studies, Trevor et al. conducted a study on patients
undergoing elective surgery and found that clonidine resulted in better sedation compared to
our study [12]. Sahoo et al. focused on pediatric patients and reported better efficacy of
midazolam as a sedative and anxiolytic, in contrast to our study [13]. However, our findings
align with previous studies in terms of clonidine's hemodynamic stability [12, 14].

Studies conducted on children below two years of age have shown that clonidine may cause
bradycardia, which was not observed in our study population [15]. The doses of midazolam
and clonidine used in our study were established based on optimal pediatric pre-anesthetic
sedation doses [16, 17]. However, it's important to note that our center does not currently
have access to more palatable commercially prepared oral midazolam formulations.

Overall, our study found that midazolam premedication resulted in better suppression of
anxiety and a lower incidence of dry mouth compared to clonidine. This aligns with the
conclusions of previous studies, which have reported varying levels of sedation between
midazolam and clonidine [12, 13, 18, 19, 20, 21]. It is crucial to consider these findings when
selecting appropriate premedication for patients undergoing general anesthesia.

5. CONCLUSION

Our study provides valuable insights into the age distribution, heart rate response, and anti-
sialogogue effect of oral premedication with midazolam and clonidine in patients undergoing
general anesthesia for various surgeries. The age distribution analysis revealed a similar
pattern between Group M and Group C, with a higher concentration of patients in the middle-
age ranges. Our findings demonstrated that midazolam premedication resulted in a higher
heart rate response following induction and intubation compared to clonidine. Moreover,
midazolam showed a more effective anti-sialogogue effect, leading to a lower incidence of
dry mouth compared to clonidine.

These findings contribute to the understanding of the potential effects and implications of
different premedication choices in anesthesia practice. They suggest that while midazolam



may be effective in suppressing anxiety, it should be administered with caution due to its
impact on heart rate. On the other hand, clonidine may offer advantages in terms of
hemodynamic stability, but it may be associated with a higher incidence of dry mouth.

By considering the specific patient population and the desired outcomes, anesthesiologists
can make informed decisions regarding the selection of premedication to optimize patient
care and enhance surgical outcomes. Further research is warranted to explore the long-term
effects and safety profiles of these premedications, especially in different age groups and
patient populations.

Our study provides valuable evidence for clinicians and researchers in the field of
anesthesia, aiding in the development of individualized approaches to premedication
selection, patient management, and improved perioperative care.
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