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Objective: To compare the efficacy of Phenylephrine and Nor-epinephrine IV
infusions in maintaining maternal hemodynamics during EL-LSCS.

Methodology: This randomized control trial study was conducted department of
Anesthesia and Critical Care Medicine, Pakistan Institute of Medical Sciences
(PIMS), Islamabad from March, 2023 to November, 2023. This study enrolled 62
patients fulfilling the inclusion criteria i.e., patient of age 18-45 years undergoing
elective LSCS under SAB were enrolled in the study. While those having
hypertension, pre-clampsia, eclampsia, pre-existing bradycardia, fetal distress
and hypersensitivity to the medications used in the study were excluded. Enrolled
patients were divided into two groups using computer generated random
numbers with Group N patients received Nor-epinephrine infusion at rate of 2.5
Mcg/min while Group P patients received phenylephrine infusion at rate of 50
Mcg/min. Intraoperatively maternal hemodynamics were monitored and
infusions were titrated to effect. Neonatal outcomes were assessed using APGAR
score with umbilical cord ABGS carried out if clinically indicated.

Results: Group P patients had statistically significant lower mean heart rate at
5,10,15 and 20 minutes as compared to group N. Similarly, pressures were
significantly higher in group P than group N at 5,10,15,20 and 25 minutes. This
required frequent changes in the rate of Phenylephrine infusion with the desired
effect being achieved after 25 minutes of induction of Sub-Arachnoid block.
Conclusion: Low dose Nor-Epinephrine infusion is safe and provides a better
hemodynamic profile during Caesarean Section.
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Introduction

Lower segment Caesarean Section (LSCS) is a frequently
performed operation. The rate of LSCS is on the rise in
Pakistan. The rate of baby delivery through LSCS was
3.2% in 1990-91 while it rose to 19.6% in 2017-18.1 LSCS
can be performed as an elective procedure as well as an

emergency procedure depending upon the indication and
condition of mother and the neonate. The procedure can be
carried out under regional or general anesthesia. For
obstetric patients undergoing LSCS provision of safe
general anesthesia can be challenging. There are a number
of anesthetic concerns such as upper airway edema, more
fragile upper respiratory tract mucosa, increased incidence
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of difficult airway, greater risk of desaturation and
aspiration.? Considering these factors regional anesthesia
provides a suitable and safe alternative to General
anesthesia.® Regional anesthesia for LSCS can be provided
either in the form of Sub-Arachnoid Block (SAB),
Epidural anesthesia or Combined Spinal Epidural
Anesthesia (CSE). Most commonly LSCS is performed
under SAB.* SAB commonly known as spinal anesthesia
involves injection of local anesthetic in the sub-arachnoid
space by means of spinal needle. Spinal anesthesia
provides rapid onset of symmetrical dense block allowing
surgery to start earlier than epidural anesthesia.
Furthermore, SAB provides effective post operative
analgesia.* One of the side effects of neuraxial block is
sympathectomy leading to hypotension. The incidence of
severe hypotension is high as 40%.° Hypotension can lead
to uteroplacental insufficiency and thus can cause fetal
hypoxia and acidosis. This ultimately leads to potential
adverse fetal outcomes such hypoxic ischemic
encephalopathy, cerebral palsy and other neurological
sequalae®. Therefore, in order to improve both maternal
and fetal outcomes, sub-arachnoid block induced
hypotension should be prevented and if it occurs should be
managed appropriately. This involves the use of
intravenous fluid boluses and vasopressor agents.

However, in pregnancy, fluid boluses are less efficient in
preventing hypotension associated with neuraxial
blockade due to plasma volume expansion 7. Therefore,
vasopressors seem to be an ideal choice to prevent and
manage maternal hypotension. There are number of
vasopressors available. Most commonly employed
vasopressors include phenylephrine and nor-epinephrine.
Phenylephrine which is alpha 1 agonist is considered to be
a gold standard in managing maternal hypotension.

However important side effect of phenylephrine is
bradycardia.? This limits its potential use. Another
vasopressor of interest is Nor-epinephrine. This drug acts
on both beta- and alpha-adrenergic receptors and is
therefore is not associated with bradycardia.® Furthermore,
Norepinephrine which was once thought to be safe if only
given through central line. It can now be given from
peripheral intravenous access without causing any
significant side effects particularly if low concentration of
drug is infused for a short period of time. 11! Recent
studies have shown that intermittent IV bolus dose of
diluted Nor-epinephrine is effective in managing post-
spinal hypotension and has a relatively lower incidence of
bradycardia.>*> However very limited literature is
available regarding use of Nor-epinephrine infusion

during EL-LSCS carried out under SAB. Some studies
show that nor-epinephrine infusion is superior to
phenylephrine infusion in managing maternal hypotension
and causes less bradycardia.*67

Our Single Blind Randomized Control Trial aims to
compare the efficacy of norepinephrine infusion with
phenylephrine infusion in maintaining maternal
hemodynamics during elective lower segment Caesarean
section, focusing on maternal side effects.

Methodology

After approval from Ethical Review Board, this single-
blind randomized control trial based was carried out
department of Anesthesia and Critical Care Medicine,
Pakistan Institute of Medical Sciences (PIMS), Islamabad
from March, 2023 to November, 2023. The total sample
size was 62 which was calculated according to WHO
calculator by taking level of significance 5%, power of test
to be 80% and P1= 0.048 and P2= 0.317).1® Patients
fulfilling the inclusion criteria i.e., patient of age 18-45
years undergoing elective LSCS under SAB were enrolled
in the study. While those having hypertension, pre-
eclampsia, eclampsia, pre-existing bradycardia, fetal
distress and hypersensitivity to the medications used in the
study were excluded. Those patients in whom after
induction of SAB, block level was found to be lower than
T4 upon testing to cold stimulus were excluded from the
study. Enrolled patients were divided into two groups
using computer generated random numbers. During
surgery Group N patients received Nor-epinephrine
infusion at rate 2.5 Mcg/min while Group P patients
received phenylephrine infusion at rate of 50 Mcg/min.
The infusions were titrated to effect.

Upon arrival in the OR; pre-operative assessment was
reviewed, NPO status was confirmed, standard ASA
monitoring was attached. Sub-arachnoid block given at
L3-L4 interspace using 125 mg of Hyperbaric
bupivacaine. Group N patients received nor-epinephrine
infusion which was started at the time of administration of
local anesthetic in the sub-arachnoid space while Group P
received phenylephrine infusion. Infusions were given
through 18G peripheral 1V line placed in the ante-cubital
vein. The infusion site was continuously monitored for any
extravasation or surrounding tissue edema or injury. Intra-
operatively NIBP, HR, SpO2, ECG were monitored every
5 minutes till the end of surgery. Baby after delivery was
assessed using APGAR score by the pediatrician and
umbilical cord ABGs were carried out if indicated.
Infusions started at the time of induction of SAB were
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continued in the post-operative recovery area under the
observed of senior anesthetist. They were slowly tapered
and stopped over first hour of patient stay in the recovery.

Results

Mean age was comparable among both groups. Patients
belonging to Group N had a mean age of 32.63 +5.15
years. While in group P mean age was 32.70 £ 5.71 years.
All the patients belonged ASA Il class. None of the
patients included in the study had any co-morbid. Baseline

Mean Heart rate, Systolic Blood Pressure, Diastolic Blood
Pressure and Mean Arterial pressure were comparable in
both groups with p values being greater than 0.05 for each
variable. The trend of intra-operative Heart Rate is shown
in figure 1.

By applying independent sample t-test a significant
difference in heart rate was observed among both groups
at 5,10,15 and 20 minutes. The p value observed at these
intervals were lower than 0.05. The heart rate at these
points of time were significantly lower in Group P as
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Figure 1. Intraoperative Heart Rate.
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Figure 2. Intraoperative Hemodynamics.
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compared to Group N
phenylephrine infusion.

requiring adjustment of

The intra-operative trend of Systolic blood pressure,
Diastolic blood pressure and mean arterial pressure is
shown in figure 2.

Statistically significant hemodynamic variations between
the two groups were seen at different points of time. SBP,
DBP, MAP was significantly higher in group P as
compared to group N at 5,10,15,20 minutes intervals (p-
values <0.05). DBP and MAP were also significantly
higher at 25 minutes (p-value <0.05). However, in group
N all hemodynamic variables were close to baseline
following induction of anesthesia. No episode of
hypotension requiring a bolus dose of vasopressor was
observed in both groups. No extravasation or cannulation
site injury was noted in both groups.

APGAR score was comparable among both groups. Group
N having mean APGAR score of 8.4+ 0.49 at 1 minutes
and 9.8+ 0.40 at 5 minutes. Mean APGAR score at 1
minutes for Group P was 8.13 = 0.97 while at 5 minutes it
was 9.40 £ 0.49.

Discussion

This study provides an insight regarding optimal control of
hemodynamics during LSCS being carried out under SAB.
Spinal anesthesia is associated with sympathectomy which
causes hypotension and hypoperfusion body tissues
including placenta. There by it adversely affects maternal
and fetal outcomes. In pregnancy this hypotension is less
responsive to IV fluid boluses as the patient already has
her plasma volume expanded. Furthermore, excessive
crystalloid boluses can lead to interstitial edema which
compromises tissue oxygenation and causes gut ileus, post
operative nausea and vomiting ultimately hampering post
operative recovery.’® As the cause of hypotension is
sympathectomy leading to decreased peripheral vascular
resistance. Therefore, it is better managed by use of
vasopressors. This study compares IV Phenylephrine
infusion with that of IV Nor-Epinephrine infusion in
controlling hemodynamics while monitoring for adverse
effects. Baseline hemodynamic variables were comparable
in both groups. However, IV Nor-Epinephrine infusion
provided better hemodynamic stability as compared to 1V
Phenylephrine infusion. The statistically significant
difference was observed at 5 mins, 10 mins, 15 mins, 20
mins and 25 mins after induction of SAB. Mean Heart rate
in phenylephrine group at these points of time were 62.36+
6.98, 69.70 + 7.94, 68.30 + 8.52, 71.16 + 12.57, 72.27

16.54. While at these time intervals mean Heart rate in
group N was 82.43 + 9.33, 78.73 £ 9.1.6, 80.13 + 7.25,
79.30 £ 5.37, 77.90 + 5.42. Apart from 25 minutes time
interval, p-value was less than 0.05. This indicates the
Heart rate was significantly lower in group P as compared
to Group N. This is supported by a number of studies. A
study conducted by Theodoraki K. et al shows that patients
receiving Phenylephrine infusion had greater incidence of
bradycardia 31.7% as compared to those receiving Nor-
epinephrine infusion 4.8% with a value of less than 0.05.%8

Standardized Heart rate over time was also significantly
lower in patients receiving Phenylephrine infusion as
compared to Nor-epinephrine infusion.’® However, this
study, Nor-epinephrine was infused at a rate of 4 Mcg/min
while our study found that a lower rate of Nor-epinephrine
infusion i.e., 2.5 Mcg/min is equally effective. Lower
doses are thought to be associated with less extravasation
and infusion site injury in a recent meta-analysis.**

Similarly in another study conducted the incidence of
bradycardia was greater among patients receiving
Phenylephrine infusion i.e., 43.3% as compared to 20% in
Nor-epinephrine group. The patients in this study received
Nor-epinephrine at a rate of 2.5 Mcg/min and
Phenylephrine infusion at a rate of 50 Mcg/min. The
difference in the incidence of bradycardia among two
groups was statistically insignificant which is contrary to
our study6. Similarly, results were seen in other studies,
where incidence of bradycardia was greater among
patients receiving Phenylephrine infusion as compared to
Nor-epinephrine infusion.'”2%2! Furthermore, in our study
the SBP, DBP and MAP were significantly greater in
group P as compared to group N at 510,15 and at 20
minutes time interval with a p-value of less than 0.05.

MAP and DBP were also significantly higher in group P
as compared to group N with a p-value of less than 0.05.
Higher pressures and associated bradycardia at these time
frames frequently required adjustment of rate of infusion
of Phenylephrine. The duration of action of Phenylephrine
given as an IV bolus is 15-20 minutes.® Thus, one can
easily infer that adjustment of rate of infusion of
Phenylephrine will achieve the targeted hemodynamics
after a period of a period of time rather than
instantaneously. However, Nor-epinephrine half-life is 2.4
minutes thus adjusting its infusion rate can achieve
targeted outcomes earlier®. On the other hand, in the Nor-
epinephrine group although pressures were lower than
group P at 5,10,15,20 and 25 minutes but they were close
to their baseline values thus requiring no adjustment in the
infusion rate of Nor-epinephrine. In literature available
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pressures were comparable among patients receiving
Phenylephrine infusion and those receiving Nor-
Epinephrine infusion.'21315-17 The difference can be due to
demographic difference in study population as well
difference in drug quality. APGAR score was comparable
among two groups and this is supported by a number of
studies indicating that fetal outcomes are comparable
among two groups. 12131517

Conclusion

Low dose Nor-Epinephrine infusion at a rate 2.5 Mcg/min
provides better hemodynamic profile during EL-LSCS
under SAB which is safe and a better alternative to
Phenylephrine infusion.

Limitation of study: The study provides no information
regarding effect of these vasopressor infusion on mother and
baby in case of LSCS as well those suffering from hypertensive
disorders of pregnancy. Further studies are needed in these
subset of patient population.
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