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ABSTRACT 

Objective: To compare the efficacy of Phenylephrine and Ephedrine in treating hypotension encountered during spinal 
anaesthesia for caesarean section. 
Study Design: Quasi-experimental study. 
Place and Duration of Study: Department of Anaesthesia, Combined Military Hospital, Rawlakot Pakistan, from Sept 2020 to 
Aug 2021. 
Methodology: Hundred (50 in each Group) patients were observed. All patients were preloaded with 15ml/kg Hartmann’s 
solution ten minutes before giving spinal anaesthesia. Baseline blood pressure was recorded just before administration of 
spinal anaesthesia, at 1-minute intervals up to 5 minutes, and then every 5 minutes afterwards. When hypotension developed, 
vasopressors were administered, and blood pressure was noted every minute for three minutes following drug 
administration. The spinal block using 2ml of 0.75% hyperbaric bupivacaine was given at L3-L4 interspace with a 27G spinal 
needle (Quinke). Group-E patients were given 5mg bolus injection of Ephedrine if mean arterial pressure fell below 20% from 
baseline. Group-P patients were given a 50ug bolus of Phenylephrine if mean arterial pressure fell below 20% from baseline. 
Results: Demographic data was comparable in both groups. There was an insignificant difference between Phenylephrine and 
Ephedrine in terms of treating hypotension, with a p-value of 0.249. Ephedrine was effective in 41(82%) patients and was not 
effective in 9(18%) patients, whereas Phenylephrine was effective in 45(90%) patients and was not effective in 5(10%) patients. 
Conclusion: Our study concluded that Phenylephrine and Ephedrine are equally effective for treating hypotension 
encountered during spinal anaesthesia. 
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INTRODUCTION 

Spinal Anaesthesia is the most frequently used 
regional anaesthesia technique employed for patients 
undergoing caesarean deliveries. However, there is a 
very high incidence of hypotension encountered 
during spinal anaesthesia if no prophylactic manage-
ment is employed.1,2 There are mainly two reasons for 
hypotension that occur after spinal anaesthesia, i.e., 
sympathetic blockade and aorto-caval compression by 
the gravid uterus due to the supine positioning of the 
patient. It can put life at risk for both mother and fetus 
if it goes untreated.3,4 

Hypotension may decrease placental circulation 
as well as circulation to vital organs.5 Hypotension 
encountered during spinal anaesthesia usually 
manifests as restlessness, anxiety, chest tightness, 

nausea and vomiting; these all can interfere with the 
optimal surgical conditions.6 Spinal-induced 
hypotension can usually be prevented by preloading 
the patients with crystalloids, lateral tilting the patient 
with wedge placement, using vasopressors, and using 
compression stockings and leg binders.7 The 
prophylactic use of vasopressors for spinal-induced 
hypotension during lower segment caesarean section 
(LSCS) is well-known. Various drugs have been 
successfully used in the past, e.g. epinephrine, 
norepinephrine, Ephedrine and phenylephrine.8 
Preloading with colloids is efficacious, but they are 
more expensive and carry the risk of adverse effects. 

Ephedrine is a direct and indirect-acting 
sympathomimetic agent. It indirectly stimulates the 
adrenergic receptors by enhancing noradrenaline 
activity at the post-synaptic α and β-receptors.9 
Although several studies historically favoured 
Ephedrine because of its low tendency to decrease 
uteroplacental blood flow, they recently favour α-
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agonists like phenylephrine. Phenylephrine is a pure 
α-1 agonist. It is a selective α1-adrenoceptor agonist 
which directly acts on these receptors, and unlike 
Ephedrine, it does not cause the release of endogenous 
catecholamines.10 

In our setup, we are using Ephedrine as a 
vasopressor. Ephedrine causes tachyphylaxis after 
multiple doses, but as far as Phenylephrine is 
concerned, we can use it as much as we want and 
achieve adequate mean arterial pressure (MAP). Very 
few studies have been conducted in our local 
population to establish its effects. The different results 
in local and international studies are due to 
demographic changes. The rationale of this study is to 
determine the efficacy of Ephedrine compared to 
Phenylephrine for the management of hypotension 
during elective caesarean section and to develop a 
protocol to use it for control of hypotension during 
anaesthesia. 

METHODOLOGY 

The quasi-experimental study was conducted at 
the Anaesthesia Department of the Combined Military 
Hospital, Rawlakot Pakistan, from September 2020 to 
August 2021. Prior approval from the Ethical Review 
Board was sought (Certificate no:102/05/Trg/Adm).  
WHO sample size calculator was used for sample size 
calculation, with the anticipated population propor-
tion 1 of 70% and population proportion 2 of 93%.11 
Inclusion Criteria: Patients age range between 20 to 35 
years, having American Society of Anesthesiology 
status II, undergoing planned elective caesarean 
section and developed hypotension intra-operatively 
were selected for this study. 
Exclusion Criteria: Patients with cardiovascular, 
hypertension, diabetes mellitus, renal, pulmonary or 
liver disease were excluded. Patients with twin 
pregnancies, patients reporting for emergency 
caesarean and patients with a history of allergy to the 
drug under study were also excluded. 

All willing patients signed a written consent 
before recruiting them for the study. All patients were 
counselled, and the study and procedure were 
explained in detail during the pre-anaesthesia clinic. 
Patients willing to participate in this study were 
randomly divided into two equal Groups. All patients 
were preloaded with 15ml/kg Hartmann’s solution 
ten minutes before giving spinal anaesthesia. Baseline 
blood pressure was recorded just before 
administration of spinal anaesthesia, at 1-minute 
intervals up to 5 minutes, and then every 5 minutes 

afterwards. When hypotension developed, vaso-
pressors were administered, and Blood pressure was 
noted every one minute for three minutes following 
drug administration. The spinal block was given 2ml 
of 0.75% hyperbaric Bupivacaine at L3-L4 interspace 
with a 27G spinal needle (Quinke). Group-E patients 
were given a 5mg bolus injection of Ephed-rine if 
MAP fell below 20% from baseline. Group-P patients 
were given a 50ug bolus of Phenylephrine if MAP fell 
below 20% from baseline (Figure). 
 

 
Figure: Patient Flow Diagram (n=100)  

 

The specially designed proforma was used to 
collect data, which was analyzed using the Statistical 
Package for Social Science (SPSS) version 23. Mean±SD 
was calculated for quantitative variables like age, 
systolic, diastolic, and MAP. Frequency and 
percentage were calculated for qualitative variables 
like efficacy. The Chi-square test was used to compare 
the efficacy in both groups. The p-value of 0.05 or less 
was taken as significant. 

RESULTS 

In this study, we compared the two groups with 
respect to age, BMI, baseline blood pressure, and drug 
efficacy. The mean age in the ephedrine group was 
28.04±3.78 years, whereas in the phenylephrine group, 
the mean age was 26.80±3.00 years. There wasn’t any 
significant difference in both Groups in terms of age, 
with a p-value of 0.072. A detailed comparison is 
shown in Table-I. 
 

Table-I: Age Distribution of the Patients (n=100) 

Age Groups  
Group-E 

(n=50) 
Group-P 

(n=50) 

20-25 years 16(36%) 15(30%) 

26-30 years 21(42%) 27(54%) 

31-35 years 13(22%) 8(16%) 
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Body mass index (BMI) was comparable in both 
groups, with a p-value of 0.126. The mean BMI for 
group-E was 32.29±5.21, whereas 30.92±3.50 for group-
P. In the Ephedrine group, the baseline MAP was 
93.5±8.59 mmHg. Whereas in the Phenylephrine 
Group baseline mean MAP was 91.24±7.97 mmHg. A 
detailed comparison is shown in Table-II. 
 

Table-II: Baseline Blood Pressure (n=100) 

 
Group-E 

(n=50) 
Group-P 

(n=50) 
p-

value 

Systolic Blood Pressure 
(Mean±SD) 

126.08±12.08 122.14±10.81 0.104 

Diastolic Blood Pressure 
(Mean±SD) 

77.1±7.43 75.76±7.27 0.364 

Mean Arterial Pressure 
(Mean±SD) 

93.5±8.59 91.24±7.97 0.176 

 

There was an insignificant difference between 
Phenylephrine and Ephedrine in terms of treating 
hypotension, with a p-value of 0.249. Ephedrine was 
effective in 41(82%) patients and was not effective in 
9(18%) patients, whereas Phenylephrine was effective 
in 45(90%) patients and was not effective in 5(10%) 
patients. 

DISCUSSION 

Our study shows that there was an insignificant 
difference between Phenylephrine and Ephedrine in 
terms of treating hypotension with a p-value of 0.249. 
Ephedrine was effective in 41(82%), whereas 
Phenylephrine was effective in 45(90%) patients. 
Similar results were found in a study done by Fassaert 
et al.12 In another study conducted by Dusitkasem et 
al.13 reported that Phenylephrine and Ephedrine are 
both suitable selections for treating and preventing 
hypotension, which is induced by sympathetic 
blockade during spinal anaesthesia. There is no 
conclusive evidence that either drug is more efficient 
than the other in terms of safety profile and 
maintaining maternal blood pressure. 

A local study conducted at Khyber Teaching 
Hospital Peshawar by Aziz et al.14 had reported that 
Phenylephrine demonstrated lower efficacy (28.4%) 
for the treatment of spinal-induced hypotension than 
Ephedrine (34.3%). Another local study conducted by 
Siddiqui et al.15 at Agha Khan Hospital Karachi 
revealed that Phenylephrine and Ephedrine are 
equally effective in treating maternal hypotension 
induced by spinal anaesthesia. 

Phenylephrine is more effective at maintaining 
blood pressure, but it can result in reflex bradycardia 

and reduce cardiac output.16 Hence, it may reduce the 
uteroplacental blood flow.17 Magalhaes et al.18 report-
ed more episodes of hypotension in the phenylephrine 
Group than in the ephedrine Group. This could be due 
to the fact that Phenylephrine has a shorter duration of 
action than Ephedrine. A quantitative systematic 
review by Lee et al.19 supported Ephedrine over 
Phenylephrine for the prevention and treatment of 
maternal hypotension. 

In any study by Cooper et al.,20 the results favour-
ing Phenylephrine over Ephedrine contradicted our 
results. They also found that phenylephrine results in 
lesser fetal acidosis and a decreased incidence of 
maternal nausea and vomiting than Ephedrine. 

CONCLUSION 

Our study concluded that Phenylephrine and 
Ephedrine are equally effective for treating hypotension 
encountered during spinal anaesthesia.  
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