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ABSTRACT

Objectives: To compare the effects of Norepinephrine and Phenylephrine on blood pressure and heart rate during spinal
anaesthesia for caesarean section.

Study Design: Quasi-experimental study.

Place and Duration of Study: Department of Anaesthesia Combined Military Hospital, Multan Pakistan, from May to Nov
2019.

Methodology: Women (age: 18 to 45 years) with singleton pregnancy planned for caesarean section in spinal anaesthesia were
included. Women with pregnancy-induced hypertension, placenta previa, placenta accreta, diabetes mellitus, and any other
cardiovascular disease were excluded. After distribution into groups, Group-A was given a 20pg Norepinephrine bolus, and
Group-B was given a 50ug bolus of Phenylephrine just after spinal anaesthesia. At five time points, systolic, diastolic, and
mean blood pressures and heart rate were measured: baseline, block of the highest sensory level, oxytocin injection, delivery,
and operation completion. If hypotension developed, the same rescue drug was repeated. Bradycardia was countered by 0.5
mg of Atropine.

Results: The frequency of hypotension in the Norepinephrine group was 5 (16.67%), and in the Phenylephrine Group, it was
19 (63.33%) (p=0.0001). The frequency of bradycardia in the Norepinephrine Group was 6 (20%), and in the Phenylephrine
Group, it was 17 (56.67 %) (p=0.003).

Conclusion: The frequency of hypotension and bradycardia is less after prophylactic 20 ng of Norepinephrine during spinal
anaesthesia for a caesarean section than 50 pug of Phenylephrine.
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INTRODUCTION

Spinal anaesthesia has become the standard of
choice in almost all patients undergoing caesarean
section because of its low cost, easy induction, and
excellent efficacy.! It eliminates the most prevalent
hazards of general anaesthesia, such as aspiration,
difficulties in intubation, and undesirable consequen-
ces of general anaesthetics on the foetus. More than
80% of caesarean sections are now performed under
spinal anaesthesia.2 Nevertheless, spinal anaesthesia is
not without side effects. One of the major adverse
effects of spinal anaesthesia is hypotension which
occurs in about 60-70% of patients after induction of
spinal anaesthesia.’* Hypotension is caused by the
preganglionic sympathetic blockade. The vasodilation
caused by spinal block-induced sympatholytic induces
hypotension in mothers. The reduced systolic pressure
can impair uterine blood flow and foetal circulation,
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resulting in foetal hypoxia and acidosis.> For more than
50 years, medical researchers have studied hypoten-
sion following caesarean sections done under spinal
anaesthesia. In different studies, the incidence of hypo-
tension under spinal anaesthesia for caesarean delivery
ranges from 7.4%to 74.1%. Prolonged hypotension, if
left untreated, is associated with organ ischemia,
reduction in placental blood flow, and loss of cons-
ciousness.> Fluid administration, use of vasopressors
and compression of lower limbs are commonly
employed strategies to prevent hypotension.¢

Phenylephrine is the favoured medication for
hypotension in caesarean births because it induces less
foetal acidosis than Ephedrine. However, this medicine
has a disadvantage in that it lowers the heart rate (HR)
and cardiac output, which may have a detrimental
effect on maternal and foetal parameters.
Norepinephrine is a powerful vasopressor that also
has B-adrenergic effects. Norepinephrine infusion has
recently been proposed as a replacement for
Phenylephrine in treating hypotension after caesarean
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birth caused by spinal anaesthesia.” Norepinephrine
can also be used to treat hypotension accounting for its
a-adrenergic properties. It is associated with decreased
incidence of bradycardia compared to Phenylephrine,?
and results in better cardiac output and HR.?

Nothing less to say that there is very limited data
in Pakistan regarding recommendations for using
Norepinephrine in women undergoing caesarean sec-
tion. The rationale of this study was to compare the
effects of Norepinephrine and Phenylephrine on
maternal HR and blood pressure (BP) in our setups
such that Norepinephrine may or may not be recom-
mended for use in Pakistani medical settings.

METHODOLOGY

It was a double-blinded quasi-experimental study
carried out at the Department of Anesthesia, Com-
bined Military Hospital Multan Pakistan, from May to
November 2019. The sample size was calculated by the
World Health Organization sample size calculator for
hypothesis testing for two population proportions
(one-sided) while keeping the level of significance at
5%, power of the test at 80 %, and anticipated
hypotension proportion in the Phenylephrine Group as
66.6%,” and anticipated hypotension proportion in
Norepinephrine group as 16.7%.7 After approval from
the Hospital Ethics Committee (ERC Certificate
number: 13/Trg/2021), all women were included
through non-probability consecutive sampling.

Inclusion Criteria: Women between 18 to 45 years,
with singleton pregnancy who were booked for
elective caesarean section in spinal anaesthesia were
included in the study.

Exclusion Criteria: Women with a height of <150cm or
>180cm, a weight of <50kg or >100kg, contraindica-
tions to spinal anaesthesia, a history of allergy to any
of the drugs used in the trial, pregnancy-induced
hypertension, placenta previa, placenta accreta, diabe-
tes mellitus and any other cardiovascular disease were
decided to be in the exclusion category.

All women had singleton term pregnancies and
were classified in the American Society of Anaes-
thesiologists physical status-Il. Written consent was
taken after an overnight fast. In the operating room, an
intravenous line was established with the 16-Gauge
cannula, and 500mL of Ringer’s Lactate was adminis-
tered before surgery. All women were subjected to
standard monitoring, which included electrocar-
diography, pulse oximetry, body temperature assess-
ment, and non-invasive hemodynamic monitoring,.

Women were divided into two Groups by lottery
method. Group-A was administered Norepinephrine,
and Group-B was given Phenylephrine. To ensure
blinding, the researcher placed each drug in a
consecutively numbered envelope and handed it over
to the anaesthetist introducing spinal anaesthesia.

The spinal anaesthesia was induced in a sitting
position. A 25-gauge lumbar puncture needle was used
to provide spinal anaesthetic at the L3-4 level. Follo-
wing the confirmation of the cerebrospinal fluid,
12.5mg (2.5ml of 0.5%) Bupivacaine was administered.
After injection, the patient lay supine with a wedge
under the right hip. Pinpricking with a 23-gauge
needle was used to determine block level, which was
kept within the T4-6 range. The medications under
study were then given to both groups. Group-A was
given a 20 pg Norepinephrine bolus, and Group B was
given a bolus of 50 ug Phenylephrine. The parameters
were recorded till the procedure was completed. At
five time points, systolic, diastolic, mean BP, and HR
were measured: baseline, block of the highest sensory
level, oxytocin injection, delivery, and operation
completion. If hypotension developed, the same rescue
drug was repeated. Bradycardia was countered by 0.5
mg of Atropine.

The data was recorded on the proforma and
transferred to Statistical Package for Social Sciences
version 24.0 (for windows) for statistical analysis.
Descriptive statistics were used for qualitative and
quantitative variables. The qualitative variables like
hypotension and bradycardia were measured as
frequency and percentages. Quantitative variables like
age, BP, and HR readings were presented as meanz
standard deviation. The frequency of hypotension and
bradycardia was compared by Pearson’s chi-squared
test. The p-value of < 0.05 was taken as significant.

RESULTS

The total sample was composed of 60 women
after applying the exclusion criteria. Thirty women
were in Group-A while 30 were in Group-B. The mean
age of the sample was 28.6+4.6 years (range: 18 to 45
years). The mean age of women in Group-A was
28.5+4.4 years, and in Group-B, it was 28.7£4.9 years.
The majority of the women, ie. 33 (55.0%), were
between 18 to 30 years in both groups. The mean
systolic BP in Group-A was 128.53+9.55 mmHg, and
the mean systolic BP in Group-B was 103.36+7.51
mmHg. The mean diastolic BP in Group-A was
82.44+571 mmHg, and the mean diastolic BP in
Group-B was 72.42+4.89 mmHg. The mean HR in
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Group-A was 71.59+7.21/min, while the mean HR in
Group-B was 54.78+6.63 /min.

Hypotension was observed in five (16.67%)
women in the Norepinephrine Group and 19 (63.33%)
women in the Phenylephrine Group (p=0.0001). The
frequency of bradycardia was found in six (20.0%)
women in the Norepinephrine Group and 17 (56.67%)
women in the Phenylephrine Group (p=0.003), shown
in Table-I.

Table-I: Comparison of Hypotension and Bradycardia
Between the Two Study Groups(n=60)

. .. Group-A (n=30) | Group-B (n=30) -
Complications f: %) : %) v aﬁue
Hypotension

Present 5 (16.67) 19 (63.33) 0.001
Absent 25 (83.33) 11 (36.67) )
Bradycardia
Present 6 (20.00) 17 (56.67) 0.003
Absent 24 (80.00) 13 (43.33) )
DISCUSSION

Mother hypotension is a physiological reaction to
a spinal anaesthetic after caesarean birth that inter-
poses unfavourable maternal responses such as
nausea, vomiting, dizziness, and even cardiovascular
collapse. Furthermore, foetal acidosis, hypoxia, and
even brain damage after birth are all concerns when
placental perfusion is reduced. Keeping that in view,
successful prevention and management of maternal
hypotension after spinal anaesthesia is critical in the
operation theatre. The vasopressor of the first choice to
treat maternal hypotension during obstetric anaes-
thesia is Phenylephrine. However, more recently,
Norepinephrine has gained popularity as a substitute
vasopressor for Phenylephrine. Nevertheless, the clini-
cal evidence to recommend its use is still weak.3

This study compared the prophylactic doses of
Norepinephrine and Phenylephrine in terms of
hypotension and bradycardia following caesarean
section under spinal anaesthesia. In our study, the
frequency of hypotension was considerably lower in
the Norepinephrine Group (16.67%), parallel to the
Phenylephrine group (63.33%) (p=0.001). Similarly, the
frequency of bradycardia was significantly reduced
(20.0%) in the Norepinephrine Group as measured up
against the Phenylephrine group (56.67%) (p=0.003).
Ngan Kee et al® were the leading researchers to
disclose the use of Norepinephrine to sustain BP
during caesarean delivery under spinal anaesthesia in
2015. They found that Norepinephrine produced

higher HR and cardiac output using computer-
controlled infusion while having a similar BP main-
taining effect as Phenylephrine. Vallejo et al.? assessed
6 ng/kg/h of Phenylephrine in counteracting hypo-
tension during spinal anaesthesia with 3 pg/kg/h of
Norepinephrine for elective caesarean delivery; the
percentage of women who needed rescue vasopressor
boluses was similar in both groups, so they deemed
Norepinephrine as a replacement for Phenylephrine.

Chen et al” in a randomized controlled trial
(RCT), showed that the Norepinephrine treated group
had a lower frequency (16.7%) of falls in BP than the
control group (66.7%) (p<0.001), which also
demonstrated a dramatic fall in BP from 122.4 to 91.7
mmHg with a p-value of <0.001. Dong et all0 in
another trial, witnessed that Norepinephrine was
associated with fewer side effects than Phenylephrine.
One difference was regarding HR in that the
Norepinephrine group had a lower rate of bradycardia
(18.4%) than the Phenylephrine group (55.8%,
p<0.001).1° In another study, 50 patients receiving an
elective caesarean section under spinal anaesthesia
were divided into two groups. To treat spinal hypo-
tension, Group-P patients were given a 50pg intra-
venous bolus of Phenylephrine and Group-N patients
received a 4 pg intravenous bolus of Norepinephrine.
In Group-N, the number of vasopressor boluses
needed to treat hypotension was considerably lower
(1.40 £ 0.577 vs 2.28 £ 1.061, p=0.001). Although Group-
P had a higher rate of bradycardia, the change was not
statistically meaningful (4% vs 20%, p=0.192). Adverse
effects in the mother, such as nausea, vomiting, and
shivering, were similar in both groups. The foetal
tissues in both groups were likewise equivalent.!

Norepinephrine was shown to be 11 times more
powerful than Phenylephrine in research by Mohta et
al.’2 and 100 pg of Phenylephrine was comparable to
9ug of Norepinephrine. Sharkey et al.1® evaluated bolus
dosages of Phenylephrine (100pg) in comparison with
Norepinephrine (6pg) and concluded that Norepine-
phrine had improved hemodynamic management
during caesarean delivery due to fewer HR variations.
Compared to Ephedrine and Phenylephrine, an inter-
mittent bolus dosage of Norepinephrine was shown to
be a strong medication for treating spinal hypoten-
sion.15 In a comprehensive review and meta-analysis,
Xu et all® found that Norepinephrine and Pheny-
lephrine had equivalent effectiveness in controlling
maternal hypotension.
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When compared to the Phenylephrine group,
Anusorntanawat ef al.'7 found that the Norepinephrine
group had a reduced incidence of bradycardia. In the
current study, the occurrence of bradycardia in the
Norepinephrine group was consistently 20%, much
less than in the Phenylephrine group (56.67%). These
findings suggest that Norepinephrine is more effective
than Phenylephrine in counteracting bradycardia.
Dong et al.% in another RCT showed that Norepine-
phrine was associated with fewer side effects than
Phenylephrine. The Norepinephrine Group had a
lower rate of bradycardia (18.4%) than the Pheny-
lephrine group (55.8%, p<0.001).

Poterman et all® found that Phenylephrine
100pg/min and Norepinephrine 10pg/min had the
same anti-hypotensive effect. According to Onwochei
et al.’® Norepinephrine was harmless for local tissue
perfusion because it is diluted before use and supplied
in a flowing fluid for a short period, lowering the
danger of tissue ischemia. Furthermore, an identical
strength of Norepinephrine infusion or bolus has a
hypothetically comparable vasoconstrictive efficacy to
the presently utilized Phenylephrine. Therefore, the
danger should be similar. Additionally, a prior study
found that spinal anaesthesia enhanced skin perfusion,
which the administration of Norepinephrine did not
counter. 20 Overall, the findings imply that typical
infusion or bolus dosages of Norepinephrine have no
deleterious effect on local tissue perfusion in patients
with spinal anaesthesia. Levophed (the commercially
available Norepinephrine) does not mention that it
should be given centrally, simply that it must be
delivered through a big vein, if possible, the antecu-
bital vein.?!

While these reports advocate the effectiveness
and safety of Norepinephrine, the best dosing and
administration idea is still argued. Compared to
equipotent Phenylephrine infusion or Norepinephrine
bolus, either computer-controlled closed-loop feedback
infusion or manually controlled variable rate infusion
of Norepinephrine gives extra accurate BP regulation.
However, smart pumps or greater physician assistance
are required for such infusion regimens, which are
unavailable at all institutions. Furthermore, a new
agreed declaration states that hypotension is common
and that vasopressors should be taken often, if not
prophylactically.?? When contrasted to a reactive bolus,
a prophylactic fixed-rate infusion is linked with
reduced hemodynamic fluctuation and fewer maternal
adverse effects. Separate groups have explored the best

possible preset infusion rate for Norepinephrine
alone,”2 or in comparison with Phenylephrine,® with
doses ranging from 1.5 to 15 pg/min (for a 60 kg
parturient). The results revealed that a dosage of 3-5
pg/min is usually adequate, with larger doses (10-15
pg/min) causing hypertension in parturients.

The findings of our study have further streng-
thened the conclusion that Norepinephrine is far better
than Phenylephrine in controlling hypotension and
bradycardia during elective caesarean section and thus
should replace Phenylephrine in our hospitals for use
in elective caesarean sections. The double-blind design
is the strength of this study. Further studies to include
a larger sample size to observe the effects of Norepine-
phrine are also recommended.

LIMITATION OF THE STUDY

The sample size in our study was small, thus reducing
the strength of assumptions made through this study.

CONCLUSION

This study concluded that the frequency of hypoten-
sion and bradycardia is less after prophylactic 20pg of
Norepinephrine during spinal anaesthesia for a caesarean
section than 50ug of Phenylephrine. Consequently, we
recommend that a prophylactic dose of Norepinephrine in
patients during spinal anaesthesia should be used routinely
in our general practice to prevent hypotension and brady-
cardia and manage patients undergoing spinal anaesthesia.
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