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Abstract
Background: To compare norepinephrine and phenylephrine for the treatment of hypotension during spinal anesthesia for caesarean section.
Subjects and Methods: 104 American Society of Anesthesiologists I or II, primiparity, singleton, term pregnancy, elective caesarean section
scheduled for spinal anesthesia were divided into two groups viz. Group P (phenylephrine) and group N (Norepinephrine). Following parameters
such as systolic BP (SBP), Systolic blood pressure; HR: Heart rate; incidence of requirement for extra bolus, time to first extra bolus, and
frequency of extra bolus, incidence of bradycardia was recorded. Results: The incidence of nausea, vomiting and dizziness was higher in group
N as compared to group M. A significant difference was observed in two groups (P< 0.05). Time to first extra bolus was 5.2 minutes in group
N and 5.7 minutes in group M, frequency of extra bolus was seen 1 in each group and incidence of bradycardia was seen among 2 in group N
and 8 in group M. A non- significant difference was observed (P> 0.05). Conclusion: A greater SBP and a lower incidence of bradycardia with
norepinephrine compared to phenylephrine for the management of maternal hypotension during elective cesarean section with spinal anesthesia.
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Introduction

Maternal hypotension is a common complication during
cesarean section with spinal anesthesia, which can possi-
bly result from a synergy of reduced venous return, reduced
cardiac output (CO), or decreased peripheral vascular resis-
tance. [1] It usually leads to adverse maternal outcomes such as
nausea, vomiting, and dizziness. [2] Besides, compromised pla-
cental perfusion raises the concerns of fetal acidosis, hypoxia,
and even postnatal neurological injury. Thus, effective preven-
tion or treatment of maternal hypotension is of great clinical
significance. [3,4]

Phenylephrine is commonly used to maintain blood pressure
during spinal anesthesia for cesarean delivery. [5] However,
because phenylephrine is a potent α-adrenergic receptor ago-
nist without β-adrenergic receptor activity at usual clinical
doses, its use is often associated with a dose-related reflex-
ive slowing of maternal heart rate (HR) and a correspond-
ing decrease in cardiac output (CO). [6,7] Although the clini-
cal significance of these decreases in HR and CO in healthy
patients with unstressed fetuses is unknown, concern has been

expressed that there may be potential for harm in the pres-
ence of a compromised fetus. [8] Norepinephrine has pharma-
cologic properties that suggest it may be a useful alternative to
phenylephrine. Norepinephrine is a potentα-adrenergic recep-
tor agonist, but unlike phenylephrine, it is also a relatively
weak agonist at β-adrenergic receptors. [9] Unlike phenyle-
phrine, norepinephrine has weak b receptor agonistic prop-
erties, other than a-receptor agonism property. [10] Our pre-
vious work systematically discussed its feasibility as a sub-
stitution of phenylephrine based on available limited clinical
trials and suggested it is a promising alternative for phenyle-
phrine in obstetric anesthesia. [11] Besides, use of intermittent
intravenous norepinephrine bolus seems feasible to prevent
spinal induced hypotension in obstetric patients without pres-
ence of obvious side effects. [12] Considering this, the present
study was initiated with the aim to compare norepinephrine
and phenylephrine for the treatment of hypotension during
spinal anesthesia for caesarean section.
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Subjects andMethods

This study involves 104 American Society of Anesthesiolo-
gists I or II, primiparity, singleton, term pregnancy, elective
caesarean section scheduled for spinal anesthesia. Exclusion
criteria was <18 years, PIH, patients taking anti- depressants
and those unwilling to participate. The study duration was 6
months.

Following random allocation, patients were divided into
two groups viz. Group P (phenylephrine) and group N
(Norepinephrine). Group P received 100 µg of phenylephrine
and group N received 8 µg of Norepinephrine. Following
parameters such as systolic BP (SBP), Systolic blood pressure;
HR: Heart rate; incidence of requirement for extra bolus, time
to first extra bolus, and frequency of extra bolus, incidence
of bradycardia, bradycardia comorbid with hypotension,
and hypertension were recorded. Maternal side effects and
neonatal outcomes were collected too. Statistical analysis was
done by SPSS software. The variables were compared between
the groups by Student’s paired t-test.

Results

Table 1: Parturient characteristics
Parameters Group N Group M P value
Age (Years) 32.5 31.1 >0.05
Height (cm) 165.2 166.5 >0.05
Weight (Kg) 72.1 72.3 >0.05
Gestational age
(day)

280.5 278.4 >0.05

Estimated blood
loss (mL)

485.2 480.4 >0.05

Mean age of patients in group N was 32.5 years and in group
M was 31.1 years, height was 165.2 cm and in group M was
166.5 cm, weight was 72.1 kg in group N and 72.3 Kg in group
M, gestational age was 280.5 days in group N and 278.4 days
in group M and estimated blood loss was 485.2 ml in group
N and 480.4 ml in group M. A non- significant difference was
observed (P> 0.05) [Table 1].

Baseline SBP was 118.6 mm Hg in group N and 116.5 mm
Hg in group M, baseline HR was 85.2 beats/min in group N
and 85.0 beats/min in group M. Incidence of need for extra
bolus was seen in 35 in group N and 32 in group M. Time to
first extra bolus was 5.2 minutes in group N and 5.7 minutes
in group M, frequency of extra bolus was seen 1 in each group
and incidence of bradycardia was seen among 2 in group N
and 8 in group M. A non- significant difference was observed
(P> 0.05) [Table 2].

Table 2: Maternal hemodynamics
Items Group N Group M P

value
Baseline SBP (mm
Hg)

118.6 116.5 >0.05

Baseline HR
(beats/min)

85.2 85.0 >0.05

Incidence of need
for extra bolus

35.1 32.2 >0.05

Time to first extra
bolus (min)

5.2 5.7 >0.05

Frequency of extra
bolus

1 1 >0.05

Incidence of
bradycardia

2 8 >0.05

Figure 1: Adverse events

The incidence of nausea, vomiting and dizziness was higher in
group N as compared to groupM. A significant difference was
observed in two groups (P< 0.05) [Figure 1].

Discussion

We compared compare norepinephrine and phenylephrine for
the treatment of hypotension during spinal anesthesia for
caesarean section. We observed that mean age of patients
in group N was 32.5 years and in group M was 31.1
years, height was 165.2 cm and in group M was 166.5 cm,
weight was 72.1 kg in group N and 72.3 Kg in group M,
gestational age was 280.5 days in group N and 278.4 days
in group M and estimated blood loss was 485.2 ml in group
N and 480.4 ml in group M. The typical hemodynamic
response to spinal anesthesia in parturients is a decrease
in SBP with a compensatory increase in HR and CO;
thus, immediate treatment with an α-adrenergic agonist is
appropriate and recommended. [13] Phenylephrine has become
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the agent most commonly recommended although alternatives
such as metaraminol are also effective. [14,15] A limitation of
the use of pure α-adrenergic drugs such as phenylephrine is
that they have a dose-related tendency to decrease HR and
CO, which can occur even without marked increases in blood
pressure above baseline. Concern has been expressed that this
decrease in CO may adversely affect uteroplacental perfusion.
For that, a drug such as norepinephrine may potentially
be advantageous. Norepinephrine has both direct positive
chronotropic and reflexive negative chronotropic actions with
the overall effect on HR considered to be approximately
neutral. [16]

A study by Ngan et al, [17] 104 healthy patients having cesarean
delivery under spinal anesthesia were randomized to have
systolic blood pressure maintained with a computer-controlled
infusion of norepinephrine 5 µg/ml or phenylephrine 100
µg/ml. Normalized cardiac output 5min after induction was
greater in the norepinephrine group versus the phenylephrine
group 94.3 to 116.7% versus 93.8%. From induction until
uterine incision, for norepinephrine versus phenylephrine,
systolic blood pressure were similar, heart rate were greater,
and the incidence of bradycardia was smaller. Neonatal
outcome was similar between groups. It was pointed that
when given by computer-controlled infusion during spinal
anesthesia for cesarean delivery, norepinephrine was effective
for maintaining blood pressure and was associated with greater
heart rate compared with phenylephrine.
It was obtained that Baseline SBP was 118.6 mm Hg in group
N and 116.5 mm Hg in group M, baseline HR was 85.2
beats/min in group N and 85.0 beats/min in group M. Wang et
al, [18] included 102 women allocated to receive prophylactic 8
mg norepinephrine (group N; n = 52) or 100 mg phenylephrine
(group P; n = 50) immediately post-spinal anesthesia, followed
by an extra bolus of the same dosage until delivery whenever
maternal systolic blood pressure became lower than 80% of the
baseline. Furthermore, the incidence of bradycardia was lower
in group N than in group P (2% vs. 14%, P = 0.023), along with
an overall higher standardized heart rate (78.8± 11.6 vs. 75.0
± 7.3 beats/min, P = 0.049). Other hemodynamics, as well as
maternal side effects and neonatal outcomes, were similar in
two groups (P > 0.05).
Incidence of need for extra bolus was seen in 35 in group
N and 32 in group M. Time to first extra bolus was 5.2
minutes in group N and 5.7 minutes in group M, frequency
of extra bolus was seen 1 in each group and incidence of
bradycardia was seen among 2 in group N and 8 in group
M. Xu et al, [19] in their study Three RCTs in 4 reports
published between 2015 and 2018 were finally identified
with a total of 294 parturients. They found there was
no difference in effectiveness between norepinephrine and
phenylephrine for the treatment of maternal hypotension and
there was no difference in the occurrence of hypertension.
Of note, compared to the phenylephrine group, parturients

in the norepinephrine group were less likely to experience
bradycardia and IONV. Further, we did not observe a
difference between the two vasopressors in the incidence of
neonatal Apgar scores < 7 at 1 and 5 minutes or in umbilical
vein (UV) blood gas. However, evidence is insufficient to draw
conclusions regarding the better BP control precision with the
use of norepinephrine.

Conclusion

Study results shows a greater SBP and a lower incidence of
bradycardia with norepinephrine compared to phenylephrine
for the management of maternal hypotension during elective
cesarean section with spinal anesthesia.
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