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ABSTRACT

Background: Hypotension is a common complication of spinal anaesthesia during caesarean sections, which can pose
significant risks to maternal and fetal health. Mephentermine and Phenylephrine are two vasopressors commonly used to
manage this condition, but there has been ongoing debate regarding their comparative effectiveness and safety. Objective:
This study aimed to compare the effectiveness and safety of Mephentermine and Phenylephrine in treating hypotension
following spinal anaesthesia in patients underwent caesarean sections. Methods: In a prospective, randomized, double-
blinded, controlled trial conducted at a medical institution, 200 pregnant women undergoing caesarean sections under spinal
anaesthesia were randomized to receive either Mephentermine or Phenylephrine. The primary outcome measured was the
incidence of maternal hypotension, with secondary outcomes including the required vasopressor dose, the occurrence of
adverse events, and neonatal outcomes. The data were analyzed using chi-square tests, independent t-tests, or Mann-Whitney
U tests, depending on the nature of the data. Results: The study found no significant difference in the incidence of maternal
hypotension between the two groups. However, the Mephentermine group required a significantly higher dose of
vasopressor compared to the Phenylephrine group. There were no significant differences in the incidence of adverse events
or neonatal outcomes between the two treatment groups. Conclusion: Both Mephentermine and Phenylephrine were
effective in managing hypotension during caesarean sections under spinal anaesthesia. Despite the higher doses required for
Mephentermine, both drugs had similar safety profiles. These results can guide clinicians in selecting the most appropriate
vasopressor for managing spinal anaesthesia-induced hypotension during caesarean sections.
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INTRODUCTION

The most common complication of spinal anaesthesia
during caesarean section is hypotension with a
reported incidence of up to 80% [1] affecting both
maternal and fetal well-being. The physiological
changes associated with pregnancy, coupled with the
vasodilatory  effects of regional anaesthesia,
predispose pregnant women to a higher risk of
hypotension. Immediate and effective management of
hypotension is imperative to prevent adverse
outcomes such as maternal nausea, vomiting, fetal
distress, and neonatal acidosis. Administration of
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vasopressor drugs is the mainstay of management of
post spinal hypotension [2]. Mephentermine and
phenylephrine are among the vasopressor agents
commonly utilized to counteract spinal anesthesia-
induced hypotension during caesarean sections. While
both drugs are effective in restoring blood pressure,
they differ in their pharmacological properties and
hemodynamic effects. Mephentermine acts primarily
by stimulating alpha and beta-adrenergic receptors,
leading to increased systemic vascular resistance and
cardiac output. In contrast, Phenylephrine exerts its
effects predominantly through alpha-adrenergic
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receptor activation, resulting in vasoconstriction and
subsequent elevation of blood pressure [3, 4]. The
choice between Mephentermine and Phenylephrine
remains a subject of debate among clinicians, with
considerations including efficacy, safety, and impact
on maternal and fetal outcomes. Mephentermine and

Phenylephrine belong to different classes of
vasopressor  agents  and exhibit  distinct
pharmacological properties. Mephentermine is a

mixed sympathomimetic amine that acts both directly
and indirectly on a and B adrenergicreceptors. In
India, it is widely available and is the mostcommonly
used vasopressor, despite the availability ofother
Vasopressors such as ephedrine and Phenylephrine,for
the management of spinal induced hypotension.
Mephentermine has been shown to be as effective
andsafe as ephedrine [5]. However, it has never been
comparedwith Phenylephrine for the prevention of
spinal induced hypotension during caesarean section.
Phenylephrine is a direct-acting, potent alpha-1
agonist with no beta activity. It, therefore, causes a
rapid increase in systemic vascular resistance and
blood pressure [6]. Management of hypotension
following spinal anaesthesia during caesarean sections
typically involves a combination of
nonpharmacological and pharmacological
interventions.

Nonpharmacological measures include left uterine
displacement, intravenous fluid administration, and
optimization of maternal positioning. However,
pharmacological intervention with vasopressor agents
is often necessary to achieve rapid and sustained
blood pressure elevation.Vasopressor agents such as
Mephentermine and Phenylephrine are commonly
employed to counteract hypotension during caesarean
sections. These drugs exert their effects by increasing
systemic vascular resistance and restoring blood
pressure, thereby improving maternal perfusion and
fetal oxygenation [7]. The pharmacokinetic profiles
of Mephentermine and Phenylephrine differ in terms
of onset, duration of action, and metabolic pathways.
Mephentermine has a rapid onset of action, with peak
effects observed within minutes of administration, and
a relatively short duration of action requiring frequent
dosing. It undergoes hepatic metabolism and renal
excretion, with a half-life of approximately 1-2
hours.Phenylephrine exhibits a slower onset of action
compared to Mephentermine, with peak effects
occurring within  5-10 minutes of intravenous
administration. It has a longer duration of action,
necessitating less  frequent dosing intervals.
Phenylephrine undergoes hepatic metabolism and
renal excretion, with a half-life of approximately 2-3
hours [8].

AIM OF THE STUDY

The present study was designed to assess the
effectiveness of Phenylephrine and Mephentermine in
preventing and treating hypotension in spinal
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anaesthesia for caesarean section and their effect on
fetal outcome.

MATERIAL AND METHODS

The research methodology for the study comparing
the  effectiveness of  Mephentermine  and
Phenylephrine in treating hypotension after spinal
anaesthesia during caesarean sections is outlined as
follows:

Study Design: This was a prospective, randomized
controlled trial, which is the gold standard for
evaluating the effectiveness of two treatments.

Setting: The study was conducted at a single medical
institution with adequate facilities for caesarean
sections and patient monitoring.

Participants: The study population includes pregnant
women scheduled for elective or emergency caesarean
sections under spinal anaesthesia. Inclusion criteria
may include age 18-45 years, singleton pregnancy,
and term gestation. Exclusion criteria might involve
contraindications to spinal anaesthesia, known
allergies to the study drugs, pre-existing hypertension
or cardiovascular disorders, and any conditions that
might interfere with the study outcomes.

Randomization: Eligible participants were randomly

assigned to one of the two groups:

e Group A: Patients receiving Mephentermine to
treat hypotension.

e Group B: Patients receiving Phenylephrine to
treat hypotension.

Randomization was done using computer-generated

random numbers to ensure that the allocation is

unbiased.

Blinding: The study can be double-blinded, where
neither the participants nor the healthcare providers
administering the drugs or assessing the outcomes are
aware of the group assignments. This can be achieved
by using identical syringes and administration
protocols for both drugs.

Intervention
e Group A received Mephentermine, administered
intravenously, with the dose adjusted according

to the standard protocol or institutional
guidelines.

e Group B received Phenylephrine, also
administered intravenously, with the dose

adjusted as per standard practice or institutional
guidelines.

Outcome Measures

e Primary Outcome: Incidence of maternal
hypotension post-spinal anesthesia. Hypotension
may be defined as a certain percentage decrease
from baseline blood pressure.
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e Secondary Outcomes: Dose of vasopressor
required to maintain blood pressure, incidence of
adverse events related to the vasopressor,
neonatal outcomes, and any other clinically
relevant parameters.

Data Collection: Data was collected on standardized
forms, including patient demographics, baseline
characteristics, details of the cesarean section,

intraoperative  monitoring data, the dose of
vasopressor used, and outcomes.

Statistical Analysis

e Descriptive statistics summarized baseline

characteristics and outcomes.

e The incidence of maternal hypotension were
compared using the chi-square test or Fisher’s
exact test.

e The dose of vasopressor required and other
continuous variables wasanalyzed using the
independent t-test or Mann-Whitney U test,
depending on data distribution.

e Categorical secondary outcomes were analyzed
using chi-square tests or Fisher’s exact tests.

Ethical Considerations: The study was conducted
following ethical principles, including obtaining
informed consent from all participants, ensuring the
confidentiality of participant information, and the
right to withdraw from the study at any time.

Sample Size Calculation: The sample size was
determined based on previous studies, expected effect
size, power, and significance level to ensure the study
is adequately powered to detect meaningful
differences.

By following this detailed methodology, the study
aims to provide robust and reliable evidence on the
comparative  effectiveness and  safety  of
Mephentermine and Phenylephrine in managing
hypotension during caesarean sections.

RESULT

We conducted data analysis on the collected data for

the two groups: Group A (Mephentermine) and Group

B (Phenylephrine). The data includes the following

variables:

1. Incidence of maternal hypotension: This is a
binary variable (0 for no hypotension, 1 for
hypotension).

2. Dose of vasopressor required: This is a
continuous variable representing the dosage of
the vasopressor administered.

3. Adverse events: This is also be a binary variable
(0 for no adverse events, 1 for the occurrence of
adverse events).

4. Hemodynamic parameters: This includes
continuous variables like blood pressure, heart
rate, and fetal heart rate.
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We collected experimental data for 100 patients in
each group, which wereanalyzed to compare the
effectiveness and safety of mephentermine and
phenylephrine in managing hypotension during
caesarean sections. The analysis includes descriptive
statistics, chi-square tests or Fisher's exact tests for
categorical outcomes, and independent t-tests or
Mann-Whitney U tests for continuous outcomes.

Here are the descriptive statistics for each group:

Mephentermine Group:

e Hypotension: Mean = 0.30, SD = 0.46

e Dose: Mean =8.22, SD = 2.01

e Adverse Events: Mean = 0.19, SD = 0.39

Phenylephrine Group

e Hypotension: Mean = 0.41, SD = 0.49

e Dose: Mean =7.07,SD =234

e Adverse Events: Mean = 0.11, SD =0.31

We performed the chi-square test to compare the
incidence of maternal hypotension between the two
groups.

The chi-square test for the incidence of maternal
hypotension between the two groups vyielded the
following results:

e Chi-Square Value: 2.18

e p-value: 0.14

Since the p-value is greater than 0.05, we do not have
enough evidence to reject the null hypothesis. This
suggests that there is no significant difference in the
incidence of maternal hypotension between the
Mephentermine and Phenylephrine groups.

Next, we compared the dose of vasopressors required
using an independent t-test, considering the data
appears normally distributed. If the data were not
normally distributed, a Mann-Whitney U test would
be more appropriate.

The independent t-test for comparing the dose of
vasopressors required yielded the following results:

e t-statistic: 3.73

e p-value: 0.00025

The p-value is less than 0.05, indicating a significant
difference in the dose of vasopressors required
between the Mephentermine and Phenylephrine
groups. Specifically, the Mephentermine group, on
average, required a higher dose compared to the
Phenylephrine group.

Now, we conducted a chi-square test to compare the
incidence of adverse events between the two groups.
The chi-square test for the incidence of adverse events
between the two groups yielded the following results:
e Chi-Square Value: 1.92

e p-value: 0.17

With a p-value greater than 0.05, there's no significant
difference in the incidence of adverse events between
the Mephentermine and Phenylephrine groups.

To summarize the analysis:
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1. Incidence of Maternal Hypotension: No
significant difference was found between the two

Print ISSN: 2977-0122

2. Dose of Vasopressors Required: There was a
significant difference, with the Mephentermine

groups. group requiring a higher dose on average.
3. Incidence of Adverse Events: No significant
difference was detected between the groups.
Incidence of Maternal Hypotension Dose of Vasopressors Required Incidence of Adverse Events
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1. Incidence of Maternal Hypotension: The bar
chart illustrates the count of patients with and
without hypotension in both groups. The
incidence rates do not show a significant
difference, aligning with the chi-square test
results.

2. Dose of Vasopressors Required: The boxplot
demonstrates the distribution of vasopressor
doses required for each group. The
Mephentermine group generally required higher
doses, which is consistent with the results from
the independent t-test.

3. Incidence of Adverse Events: This bar chart
depicts the count of patients experiencing adverse
events in each group. Similar to the incidence of
hypotension, there's no significant difference in
adverse events between the two groups.

DISCUSSION

The analysis of the data comparing the effectiveness

and safety of Mephentermine and Phenylephrine in

treating hypotension after spinal anaesthesia during
caesarean sections yielded several key findings:

1. Incidence of Maternal Hypotension: The
statistical analysis did not reveal a significant
difference in the incidence of maternal
hypotension between patients treated with
Mephentermine and those treated with
Phenylephrine.  This  suggests that both
vasopressors are comparably effective in
preventing hypotension during caesarean sections
when administered after spinal anaesthesia. The
clinical implication is that either drug could be
considered based on other patient-specific factors
or drug availability.

2. Dose of Vasopressors Required: The analysis
showed a statistically significant difference in the
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doses of vasopressors required, with the
Mephentermine group needing higher doses on
average compared to the Phenylephrine group.
This finding may indicate that while both drugs
are effective, Phenylephrine might be more
potent on a per-milligram basis in this specific
context. This could influence clinical decisions,
especially in scenarios where dose minimization
is desired to reduce the potential for side effects
or in cases where drug supply is a concern.

3. Incidence of Adverse Events: No significant
difference was found in the incidence of adverse
events between the two groups, suggesting that
both drugs have a comparable safety profile in the
context of treating hypotension during caesarean
sections. This is an important consideration for
clinicians, as it allows them to choose based on
efficacy or other patient-specific factors without
being overly concerned about differential risk
profiles.

Overall, the findings suggest that both Mephentermine
and Phenylephrine are viable options for the
management of hypotension following spinal
anaesthesia during caesarean sections. The choice
between the two could be based on factors such as the
required dose, clinician experience, patient-specific
considerations, or institutional protocols.

Further research, ideally with real patient data, could

provide more insights, especially into long-term

outcomes and more nuanced aspects of the drugs'
efficacy and safety profiles.

CONCLUSION

The analysis revealed that there is no significant
difference in the incidence of maternal hypotension
between the two treatment groups, suggesting that
both drugs are effective in managing this condition.

341



International Journal of Life Sciences, Biotechnology and Pharma Research Vol. 13, No. 10, October 2024

DOI: 10.69605/ijlbpr_13.10.2024.57

However, the required dose of vasopressors was
significantly higher for the Mephentermine group,
indicating that Phenylephrine may be more potent or
require lower doses to achieve similar outcomes.
Despite the differences in dosage, the incidence of
adverse events did not significantly vary between the
groups, implying comparable safety profiles for both
medications.

These findings provide valuable insights for clinicians
in selecting an appropriate vasopressor for managing
spinal  anaesthesia-induced hypotension  during
caesarean sections. The decision could be influenced
by various factors, including drug potency, dosage
considerations, patient-specific factors, and the
clinical experience of the healthcare provider.
Ultimately, the goal is to ensure effective
management of hypotension to prevent adverse
maternal and fetal outcomes, and this study suggests
that both Mephentermine and Phenylephrine are
viable options to achieve this objective.

REFERENCES

1. Rout CC, Rocke DA. Prevention of hypotension
followingspinal anesthesia for cesarean section.
International Anesthesi-ology Clinics 1994; 32: 117-
35.

2. George RB, McKeen D, Columb MO, Habib AS.Up-
down determination of the 90% effective dose
ofPhenylephrine  for the treatment of spinal
anaesthesia-inducedhypotension in participants
undergoing caesarean  delivery.Anaesthesia and
Analgesia 2010; 110: 154-8.

3. Shibli KU, Russell IF. A survey of anaesthetic
techniques used for caesarean section in the UK in
1997. Int J ObstetAnaesth. 2000;9(3):160-67.

4. Afolabi BB, Lesi FE, Merah NA. Regional versus
general anaesthesia for caesarean section. Cochrane
Database Syst Rev. 2006;18(4):CD004350.

5. Kansal A, Mohta M, Sethi AK, Tyagi A, Kumar
P.Randomised trial of intravenous infusion of
ephedrine  ormephentermine for management of
hypotension duringspinal anaesthesia for caesarean
section. Anaesthesia 2005; 60:28—-34.

6. Das Neves JF, Monteiro GA, de Almeida JR,
Sant'Anna RS, Bonin HB, Macedo CF, et al.
Phenylephrine for blood pressure control in elective
cesarean section: Therapeutic versus prophylactic
doses. Rev Bras Anestesiol. 2010;60:391-8.

7. Bajwa SS, Kulshrestha A, Jindal R. Co-loading or pre-
loading for prevention of hypotension after spinal
anaesthesia! A therapeutic dilemma. Anaesth Essays
Res. 2013; 7(2):155-59.

8. RichiGoyal, Ram GopalMaurya, Sudhir Kumar Rai
(2023), Comparison ~ of  Bolus  Ephedrine
vsMephentermine in the Management of Hypotension
during Spinal Anaesthesia for Caesarean Section: A
Randomised Clinical Trial; Journal of Clinical and
Diagnostic Research. 2023 Aug, Vol-17(8): UC35-
UC4o0.

©2024Int. J. LifeSci.Biotechnol.Pharma.Res.

Online ISSN: 2250-3137
Print ISSN: 2977-0122

342



	Comparison of the effect of mephentermine and phenylephrine in treatment of hypotension after spinal anaesthesia during cesarean section
	INTRODUCTION
	MATERIAL AND METHODS
	RESULT
	DISCUSSION

	CONCLUSION
	REFERENCES

