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Abstract

This study was presented in the 6th Palestinian Forum for Medical Research (PFMR),

Biomedical Research Symposium April 9th, 2016. Bethlehem University, Palestine.

This study received an award from the conference for Scientific Excellence

Background

Hypotension during spinal anesthesia for cesarean section is secondary to
the sympathetic blockade and aorto-caval compression by the uterus and it

can be deleterious to both the fetus and the mother.

Ephedrine and phenylephrine improve venous return after sympathetic

blockade during the spinal block.

Aims

The aims of the present study are to compare the efficacy of ephedrine and
phenylephrine in the prevention and treatment of maternal hypotension
during spinal block, to evaluate the side effects of ephedrine and

phenylephrine, and to assess fetal changes as measured by Apgar scores.
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Methods

Fifty five women, American Society of anesthesiologist (ASA) Grade |
and Il, undergoing spinal anesthesia with Bupivacaine and Fentanyl
for cesarean section were randomly divided into two groups to
receive prophylactic ephedrine(n = 27, dose = 10 mg, iV.)
or Phenylephrine (n = 28, dose = 80 pug, i.v.) immediately at the time of
providing the subarachnoid block. Mean (SD) age of Ephedrine group was
30.48 = 55 vs. the Phenylephrine group, which was 31.64 = 3.3.
Hypotension was defined as a decrease in systolic arterial pressure of >20%
from baseline values and was treated with bolus administration of the
vasopressors at 50% of the initial dose. Maternal arterial pressure (BP) and
heart rate (HR) were measured every 3 minutes by automated oscillometry.
Ringer's lactate (RL) solution (20 ml/kg) was infused 30 minutes before
spinal injection for all participants. Vital signs (blood pressure, heart rate,
and arterial oxygen saturation) were recorded throughout the surgery.
Maternal and neonatal perioperative complications were also controlled
and recorded. The incidence of hypotension, reactive hypertension,
bradycardia, tachycardia, nausea and vomiting, and Apgar scores on the 1st

and 5th minutes were evaluated.
Results

There was an insignificant difference in demographic data between the
groups. The mean (xSD) dose of ephedrine used was 19.81 mg (£5.46) and
phenylephrine was 125.71 pg (£35.64). Changes in systolic and diastolic
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pressure were comparable in the two groups. There were significant
differences in the incidence of reactive hypertension episodes (Ephedrine
group: 48 (14.5%) vs. Phenylephrine group: 26 (7.7%) P < 0.005). There
were no differences in the incidence of bradycardia ( Ephedrine group:
3(11.1%) vs. Phenylephrine group: 6 (21.4%) P > 0.301). There were
significant differences in the incidence of nausea and vomiting (Ephedrine
group: 10 (37%) vs. Phenylephrine group: 3 (10.7%); P> 0.018). There
were no significant differences in the incidence of hypotension, with an
incidence of 18(66.7%) in the Ephedrine group and 17(60.7%) (P <0.646)
in the Phenylephrine group. Maternal arrhythmias were more common in
the Ephedrine group at 10(37%) than in the Phenylephrine group at 7
(25%), but the difference is not significant (P=0.334).Additionally,
maternal restlessness was more common in the Ephedrine group:8 (30.8%)
than the Phenylephrine group: 3 (10.7%), but with an insignificant
difference (P=0.068).

Differences in the Apgar score in the 1% and 5th minute were not observed.
Number of patients who required rescue dose in the Ephedrine group was
24 (88.9%), which was significantly higher than the Phenylephrine group at
20 (71.4%), P < 0.005). There are significant differences in the number of
rescue doses of the two drugs. In the Phenylephrine group there was only
one patient (3.6%) that had the rescue dose 3 times, and for the Ephedrine
group there were 9 patients (33.3%) that had the rescue dose 3 times each,

(P =0.033).
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Conclusion

We conclude from this study that phenylephrine 80ug has a similar
vasopressor effect to that of ephedrine 10 mg for the prevention or
treatment of maternal hypotension during spinal anesthesia for elective
cesarean section, and that there is no difference in neonatal clinical
outcomes as measured by the Apgar score. The applicability of the results
is limited to healthy women with term fetuses. The clinical significance of
bradycardia, reactive hypertension and intraoperative nausea and vomiting
should not be overlooked. Giving Phenylephrine immediately at the time of
providing the subarachnoid block is superior to ephedrine to reduce
reactive hypertension, nausea, vomiting and requirements for vasopressors
rescue medication. The results of this study support the use of
phenylephrine for the maintenance of maternal arterial pressure during

spinal anesthesia for elective cesarean section.

Nurse Anesthetist Implications

In view of maternal complications, the most important and noticeable
complication was brief bradycardia (reflex bradycardia), which was
transient and only occurred in a few cases (HR<60 per minute) that needed
treatment with 0.5 mg intravenous Atropine based on policies and
procedures for anesthesia clinic supervised by an anesthesiologist. Nausea
and vomiting that responded rapidly to antiemetic medication was slightly

high in the ephedrine group. None of the observed complications were
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serious enough to have a significant impact on either the mothers or

newborns according to the Apgar score.

Keywords: phenylephrine, ephedrine, spinal anesthesia, maternal

hypotension, cesarean section.



Chapter One

Introduction



1. Introduction

Spinal anesthesia (SA) is often selected for cesarean delivery
because of its fast onset, reliable sensory and motor blockade, and reduced
risk of local anesthetic toxicity, as well as for the various advantages for
the mother and fetus (Clark, et al., 1976; Macarthur, 2007). However,
hypotension is a frequent intra-operative complication that occurs

following SA.

Hypotension during spinal block for cesarean section is secondary to
the sympathetic blockade, and it can be harmful to both the fetus and the
mother. The harmful effects that can happen are a reduction in uterine and
placental blood flow, disruption of fetal oxygenation and fetal acidosis, and
maternal symptoms of reduced cardiac output. Other side effects, such as
nausea, vomiting or altered consciousness may also occur (Rout and

Rocke, 1994).

The incidence of hypotension after spinal anesthesia for cesarean
section can be as high as 80% if the precautionary prevention steps such as
previous hydration, moving the uterus to the left, and vasopressors, have

not been taken into account (Riley et al., 1995).

Ephedrine has been considered the sole choice of vasopressor for
treatment of spinal hypotension despite the lack of a confirmation of its
superiority over other vasoconstrictors. Previous studies have reported that
increased blood pressure caused by ephedrine is related to the preservation

of the uterine and placental blood flow, especially because of its beta-
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adrenergic action (James et al., 1970; Ralston, et al., 1974). However, other
studies have suggested that ephedrine can reduce umbilical pH without

affecting Apgar scores (Magalhées, et al., 2009; Ngan Kee, 2009).

Phenylephrine has been used for the prevention or treatment of
spinal-induced hypotension in cesarean delivery. Studies have shown that
phenylephrine maintains uterine and placental blood flow and higher
umbilical blood pH than ephedrine, which has a similar effect in
controlling hypotension, but with a lower risk of fetal acidosis (Taylor, et
al., 1991; Morgan, 1994).Standard choices of vasopressor agents such as
ephedrine and phenylephrine for treatment of spinal hypotension in
cesarean sections is still a controversial issue (Moran,et al., 1991). It is,
therefore, important to compare the efficacy of ephedrine and
phenylephrine in the prevention and treatment of maternal hypotension
during spinal block in order to evaluate the side effects of ephedrine and
phenylephrine, and to assess fetal changes after using either ephedrine or

phenylephrine using an Apgar score.
1.2. Background

1.2.1 Definition of cesarean section:

Cesarean delivery is a surgical procedure to terminate pregnancy
through removing the fetus from the mother’s uterus by an incision
opening abdominal layers and the uterus in a full-term pregnancy. It may
be elective or emergency. The most common indications for elective

cesarean include(i) a previous cesarean section; (ii) genital herpes in the
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mother; (iii) pregnant with twins;(iv) mother with HIV to decrease chance
of transmission of infection to the baby; and (vi) fetal mal-presentation

(Hannah, 2004).

The most common indications for emergency cesarean include (i)
fetal distress; (ii) maternal distress due to bleeding caused by placenta
previa, abruptio, or accretta; and (iii) dystocia (Naeem, et al., 2015;

Haghighi and Ibrahimi, 2000).

The most common complications of cesarean section include: (i) wound
infection; (ii) heavy blood loss; (iii) nausea and vomiting; (iv) injury to
another organ such as the bladder; (v) neonatal tachypnea of the newborn
(James, 2011; Cunningham and Leveno, 2012; Rajasekar and Hall, 1997;
Ghahiri and Khosrav, 2015).

1.2.2 Regional anesthesia

Regional anesthesia is undoubtedly the most popular technique of
anesthesia for cesarean section. In 2002 in the UK, 95% of elective sections
and 87% of emergency operative deliveries were performed under regional

anesthesia (Mvan de Velde, 2006).

Regional anesthesia is an anesthesia procedure and technique which
involves the correct placement of a needle or catheter adjacent to nerve
plexus that innervate the region of the body where surgery is to be
performed,; it is a safe procedure and an effective method to provide good

anesthesia and analgesia during intra and post operative, which include: (i)
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spinal anesthesia; (ii) epidural anesthesia; and (iii) peripheral nerve block

(Morgan, 2013). We are just concentrating on spinal anesthesia.
1.2.3 Spinal anesthesia (SA)

Spinal anesthesia is preferred for cesarean section. It is simple to
perform, economical and introduces rapid onset of anesthesia and muscle
relaxation. It provides high efficiency, lower drug doses, low neonatal
depression, a conscious mother, and it decreases the incidence of aspiration
pneumonitis. On the other hand, SA produces a fixed duration of
anesthesia, post dural puncture headache, hypotension, and less control

over block height (Caplan et al, 1998).

The benefits of spinal anesthesia in obstetrics were first recognized
in July 1900, when the obstetrician Oscar Kreis administered spinal cocaine
to six parturient women in labor. However, these pain relief methods in
obstetrics initially fell into disrepute, since inadequate training and
monitoring led to high morbidity and mortality. In a study by Moran, it was
found that the mortality after SA was 1 in 1,000 surgical patients prior to
1944, and as high as 1 in 139 in obstetrics (Moran, 1991).

SA is an invasive anesthetic procedure. A site entails insertion of a
spinal needle between lumbar vertebrae (3-4 or 4-5) to inject local
anesthetic such as Bupivacaine in to the intrathecal, subarachnoid space.
The local anesthetic is used to block sensory and motor nerves from fourth
thoracic to fourth sacral dermatomes, which leads to sympathetic block out

flow. Its earliest possible complication is hypotension due to vasodilatation
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of the vessels, so patients should receive bolus intravenous fluids (mostly
crystalloids) at 20 ml/kg before the procedure (Laporta et al.,1995;
Nagelhout, 2010).

Regarding mechanism of bradycardia after subarachnoid block

Most patients do not experience a significant change in heart rate after
spinal anesthesia. The mechanism responsible for bradycardia is not clear,
but in young (age < 50), healthy (ASA class 1) patients there is a higher
risk of  bradycardia. Beta-blocker use also increases the risk of
bradycardia. The incidence of bradycardia in the nonpregnant population is
about 13%. Blockade of the sympathetic nervous system causes arterial
vasodilation, decreased SVR, venous pooling, and a reduction in venous
return. These changes cause a redistribution of blood that often results in
hypotension. If the block is high enough, the sympathetic nerve fibers that
innervate the heart, known as the cardioaccelerators (T 1 to T 4), become
anesthetized, An imbalance occurs between vagal fibers, and the heart rate
often slows, further contributing to hypotension, Intracardiac stretch
receptors have been shown to reflexively decrease heart rate when filling
pressures fall. The heart rate may decrease because of a fall in right atrial
filling which decreases outflow from intrinsic chronotropic stretch
receptors located in the right atrium and great veins.(Barash,2013).

1.2.4 Drug used in spinal anesthesia-Bupivacaine

Bupivacaine is a mide local anesthetic that has a mechanism of
action to block the sodium channel. It is a potent local anesthetic and has a
long duration of action (3- 4 hours). It is often used with adjuncts like

fentanyl to improve its effect and increase the duration of action to six
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hours. It is widely used for cesarean section delivery. Spinal bupivacaine

0.5% 10-15 mg is an adequate dosage (Datta, 2006).

The incidence of hypotension after spinal block for cesarean section
can be as high as 80% if prophylactic measures, such as prior hydration,
moving the uterus to the left side, and vasopressors, are not instituted

(Morgan, 1994; Husaini, 1998).

Hypotension is defined as a decrease in blood pressure that leads to
inadequate tissue perfusion and oxygenation (Jackson et al., 1995). Blood
pressure decrease below 20% of the baseline can lead to organ damage and
myocardial ischemia, or a mean arterial pressure of less than 50 mmHg

(Heitmiller, 2010).

Hypotension during spinal block for cesarean section is secondary to
the sympathetic blockade and aorto-caval compression by the uterus and it
can be deleterious to both the fetus and the mother. Ephedrine and
phenylephrine improve venous return after sympathetic blockade during

the spinal block (Cyna et al., 2006).

1.2.5 Phenylephrine, the study drug

Phenylephrine is considered a pure aj-adrenergic agonist. It
promotes dose-dependent vasoconstriction, which is more pronounced in
the venous than in the arterial bed, improving venous return after the
sympathetic blockade during spinal block. Studies have shown that

phenylephrine maintains uterine and placental blood flow and higher
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umbilical cord blood pH than ephedrine, while having similar efficacy to
that of ephedrine in controlling hypotension, but with a lower risk of fetal

acidosis (Morgan, 1994; Lee, 2002).

Phenylephrine is used for the treatment of acute hypotension with a
dosage of 0.1 — 0.5 mg intravenously; the main side effects are reflex
bradycardia due to increased cardiac output. Other side effects of
phenylephrine are headache, excitability, anxiety, restlessness, high blood

pressure,and rarely abnormal heart beats (Calvey & William, 2008).

Pharmacodynamics of phenylephrine. Interaction of phenylephrine
with al-adrenergic receptors on vascular smooth muscle cells causes
activation of the cells and results in vasoconstriction. Following
phenylephrine  hydrochloride intravenous administration, increases
in systolic and diastolic blood pressures, mean arterial blood pressure, and
total peripheral vascular resistance are observed. The onset of blood
pressure increase following an intravenous bolus phenylephrine
hydrochloride administration is rapid, typically within minutes. As blood
pressure increases following intravenous administration, vagal activity also
increases, resulting in reflex bradycardia.

Phenylephrine has activity on most vascular beds, including renal,
pulmonary, and splanchnic arteries (Bennett, 2010)

Pharmacokinetics of phenylephrine hydrochloride. The observed
effective half life was approximately 5 minutes. The steady-state volume of
distribution of approximately 340 L suggests a high distribution into organs

and peripheral tissues. The average total serum clearance is approximately


http://www.rxlist.com/script/main/art.asp?articlekey=5514
http://www.rxlist.com/script/main/art.asp?articlekey=5964
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2100 ml/min. The observed phenylephrine plasma terminal elimination

half-life was 2.5 hours. Phenylephrine is metabolized primarily by
monoamine oxidase and sulfotransferase. After intravenous administration
of radiolabeled phenylephrine, approximately 80% of the total dose was
eliminated within first 12 h and approximately 86% of the total dose was
recovered in the urine within 48 h. The excreted unchanged parent drug
was 16% of the total dose in the urine at 48 h post intravenous
administration. There are two major metabolites, with approximately 57
and 8% of the total dose excreted as m-hydroxymandelic acid and sulfate
conjugates, respectively. The metabolites are considered not

pharmacologically active (Bennett, 2010)

1.2.6 Ephedrine, the study drug

Ephedrine is a non-catecholamine sympatho-mimetic agent that
stimulates alpha and beta adrenergic receptors directly and predominantly
indirectly, producing its effects by releasing norepinephrine from nerve
endings in the autonomous nervous system, which leads to an increased
heart rate, blood pressure, cardiac output, and systemic vascular resistance.
It crosses the blood brain barrier and produces central nervous system
stimulation. Traditionally, it is the vasopressor of choice in obstetric
anesthesia despite the lack of confirmation of its superiority over other
vasopressors (Rout, 1993; Ralston et al., 1974). The intercurrences of
epinephrine include maternal supraventricular tachycardia, tachyphylaxis,

and fetal acidosis (Burns, et al., 2001; James, et al., 1970).
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Prior studies report that the increase in blood pressure caused by
ephedrine is related to preservation of uterine and placental blood flow,
especially due to its beta-adrenergic action (Burns, et al., 2001; James, et
al., 1970). However, other scholars have suggested that ephedrine can
reduce umbilical cord pH without affecting Apgar scores (Kang et al.,

1982; Ratcliffe, 1993).

Ephedrine can be given in increments of 3-6 mg every 3-4 minutes
intravenously to treat hypotension produced by sympathetic block during
spinal anesthesia and it has a half life of 3-6 hours. The side effects of
ephedrine that may occur are nervousness, dizziness, headache, nausea,
loss of appetite, and trouble sleeping (Calvey & William, 2008).

Pharmacodynamics of Ephedrine.  Ephedrine is indirect
sympathomimtic action that resemble those of adrenaline peripherally.
stimulate heart rate ,cardiac output, and increases peripheral resistance , so
it is usually as a result increase blood pressure, centrally in adults it
produces increase alertness, anxiety , tremors, nausea and insomnia. The a-
adrenergic receptors of smooth muscle cells in the bladder base stimulation
may increase the resistance to the outflow of urine. Activation of B-
adrenergic receptors in the lungs promotes bronchodilation. More over
cardiovascular effect from ephedrine is the result of a balance among a-1
adrenoceptor-mediated vasoconstriction, -2 adrenoceptor-mediated
vasoconstriction, and [R-2 adrenoceptor-mediated  vasodilatation.
Stimulation of the [3-1 adrenoceptors results in positive inotrope and
chronotrope action. Tachyphylaxis to the pressor effects of ephedrine may

occur with repeated administration,


http://www.rxlist.com/script/main/art.asp?articlekey=5514
http://www.rxlist.com/script/main/art.asp?articlekey=2472
http://www.rxlist.com/script/main/art.asp?articlekey=4209
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Pharmacokinetics of ephedrine half time is 6 hours approximately

when it is given orally and one hour if administered intravenous. Its onset
Immediate of (IV). More than 20 min (subcutaneous), 10 to 20 min (IM)
and 15 to 60 min (oral). It is metabolized into norephedrine. However,
well absorbed when given orally, first pass metabolism in the liver and
excreted largely by the kidney. Both the parent drug and the metabolite are

excreted in urine. Ephedrine crosses the placental barrier (Harvey, 2012).

1.3 Problem statement

In recent years, spinal anesthesia has become one of the most
acceptable anesthetic techniques globally (Lin,et al., 2012) as well as in
Palestine due to its rapid onset, intensity, symmetric sensory and motor
block; it has been successfully used for cesarean section. In Palestine, the
prevalence of cesarean section has doubled from 6% in 1996 to 14.8% in
2006. In 2014, the cesarean section rate in the West Bank was 23.7% and
in the Gaza Strip was 21.3% (PHCI, 2014). These rates are higher than the
optimal rates of cesarean section according toWorld Health Organization
recommendations that indicate that the best outcomes for women and
babies appear to occur with cesarean section rates of 5% to 10 % (Fernando

et al., 2006).

Spinal anesthesia causes fewer complications than that of general
anesthesia in both the mother and the fetus (Eriksson,et al., 2010; Chestnut,
2009; Riberio, 2007). However, despite these advantages, hemodynamic

complications, especially hypotension of the mother, which is related to
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sympathetic blockade, is up to 80% if prophylactic measures are not used

(Clark, et al., 1976; Macarthur & Riley, 2007).

Maternal hypotension can have adverse maternal effects (nausea,
vomiting, dizziness, and decreased consciousness) and fetal effects
(decreased utero-placental blood flow, impaired fetal oxygenation, and

fetal acidosis) (Clark et al., 1976).

Historically, ephedrine was the vasopressor recommended in
obstetrics, but evidence suggests that ephedrine causes a reduction in fetal
pH and base excess (although without affecting the Apgar Score) when
compared to other vasopressors such as phenylephrine (Magalhaes et al.,
2009; Ngan Kee, 2009). The administration of a prophylactic
phenylephrine significantly reduces the incidence of hypotension
associated with spinal anesthesia (Cooper, et al., 2002; Ngan Kee, 2004).
However, concerns have been raised about the safety of this technique in
terms of the frequent incidence of reactive hypertension and bradycardia

(Beilin, 2006).

In Palestinian hospitals, phenylephrine and ephedrine are both used
to maintain maternal arterial blood pressure (BP) during spinal anesthesia
for cesarean delivery but differ in their hemodynamic effects and their
effects on the utero-placental circulation and umbilical cord gases

(Alahuhta, et al., 1992; Thomas, et al., 1996; Lee, et al., 2002).
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Anesthetists in Palestine have different aspects using phenylephrine
and ephedrine, most of them declared they preferred the use of ephedrine

because of its ease of use and it is more practical in its dilution.
1.4 Significance of the study

In elective cesarean section under spinal anesthesia, hypotension has
been reported in as many as 85% of patients. Hypotension may be
detrimental to the mother and the resulting placental hypo perfusion to the
fetus. Careful positioning and volume preloading with crystalloid or
colloids have been used to prevent it, but these are not comprehensive
measures and a vasopressor is required to correct hypotension quickly.
Prevention and treatment of this complication with special medical agents
for optimal preservation of the mother’s blood pressure and fetal
circulation has been an important issue. Several studies have compared
different medications in the prevention and treatment of decreased blood
pressure following spinal anesthesia in pregnant women. However,
experimental data are rather controversial and there is no general

agreement about a special drug group.

In Palestine, there are different regimens to treat maternal
hypotension with vasopressors in different hospitals either by giving
phenylephrine or ephedrine. Both of these drugs have effects and side
effects. There is strong interest in using vasopressors (ephedrine or
phenylephrine) during spinal anesthesia for cesarean section delivery to

prevent or treat hypotension.
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Based on research, when prophylactic ephedrine is given, fetal
acidosis, tachycardia, and reactive hypertension can occur, but hypotension
can be prevented. When prophylactic phenylephrine is given in doses that
significantly reduce maternal nausea and hypotension, the incidence of
fetal acidosis is relatively low, but bradycardia can be a side effect.
Research suggest that there is likely to be an overall benefit from giving
prophylactic phenylephrine compared to giving ephedrine to treat
hypotension as it occurs. However, further studies are required to test this
hypothesis. We have studied bolus phenylephrine and ephedrine for
maintenance of arterial pressure during spinal anesthesia in cesarean

section.
1.5 Aims of the study

The aims of the present study are to compare the efficacy of ephedrine and
phenylephrine in the prevention and treatment of maternal hypotension
during spinal block, to evaluate the side effects of ephedrine and

phenylephrine, and to assess fetal changes as measured by Apgar scores.

1.6 Hypothesis

H1: There are no significant differences at (a=0.05) between the effect of
ephedrine and phenylephrine on the vitality of the newborn baby during

spinal anesthesia in cesarean section using an Apgar score.
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H2: there are no significant differences at («=0.05) in Reactive

hypertension between Phenylephrine and Ephedrine.

H3: there are no significant differences at (¢=0.05) in Nausea and vomiting
between Phenylephrine and Ephedrine.

H4: there are no significant differences at (a¢=0.05) in Restlessness between
Phenylephrine and Ephedrine.

HS: there are no significant differences at (¢=0.05) in Heart Rate
(Tachycardia episodes, Bradycardia (episodes) between Phenylephrine and
Ephedrine.

H6: there are no significant differences at (0=0.05) in vomiting between
Phenylephrine and Ephedrine.

H7: there are no significant differences at (0¢=0.05) in Systolic blood
pressure intraoperatively between Phenylephrine and Ephedrine.

HS: there are no significant differences at (0¢=0.05) in Systolic blood
pressure introperatively between Phenylephrine and Ephedrine.
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Chapter Two

Literature review
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2. Literature Review

This chapter provides an overview of previous studies of patients
undergoing elective cesarean section under spinal anesthesia and being
administered either phenylephrine or ephedrine for maintenance of the
mother's blood pressure. It also includes the effect of these two
vasopressors on the Apgar score of the baby and the other negative effects

on the mother.

In a randomized, double-blind study, conducted by Moran, et al.( 1995)
sixty women planning for elective cesarean section in spinal anesthesia
randomly received either ephedrine (n = 29) at a dose of 10 mg intravenous
bolus, or phenylephrine (n = 31) at 80 pg IV bolus doses to maintain
systolic blood pressure of > 100 mmHg. Umbilical arterial blood gases
were measured and the neonatal Apgar score and early neonatal
neurobehavioral scale points were evaluated. There were significant
differences between groups in the mean umbilical artery pH, PCO2, and
base deficit in favor of phenylephrine. There were no significant
differences between the groups in the neonatal Apgar score, early neonatal
neurobehavioral scale score, or the presence of maternal nausea and
vomiting. The authors concluded that phenylephrine is as effective as
ephedrine in the treatment of maternal hypotension when used in small

additive bolus injections (Moran, et al., 1991).

A study was conducted in the United States by Laporta, et al. (1995).

In this study, the authors compared the maternal and neonatal



18
catecholamine concentrations, followed by the use of either phenylephrine
or ephedrine to treat a drop in maternal blood pressure after spinal
anesthesia for cesarean section. Forty women were randomized into two
groups: Group 1 (n = 20) were treated with ephedrine that was given as 5
mg i.v. bolus injections; Group Il (n = 20) were treated with phenylephrine,
which was given in 40ug i.v. bolus injections, both to keep the mother's
systolic blood pressure at or above 100 mmHg. Maternal vein (MV),
umbilical vein (UV), and umbilical artery (UA) blood samples were taken
at the time of delivery. Samples were assayed for catecholamine
concentrations and blood gas. When they compare the blood gas values
between the two groups, catecholamine concentrations in UA, UV and MV
(upon delivery) samples were significantly higher in the ephedrine group
compared to the phenylephrine group. No significant differences in
maternal characteristics were noted, such as acid-base values, nausea and
vomiting, and Apgar scores between the groups. The authors concluded
that phenylephrine is as safe and effective as ephedrine in the treatment of
low blood pressure in healthy women undergoing cesarean delivery. The
use of phenylephrine was also accompanied by significantly lower

norepinephrine concentrations in both the mother and the newborn.

An experiment was conducted in the USA, in which 38 women
undergoing elective cesarean section under spinal anesthesia were
randomized to receive either phenylephrine boluses (100 mcg doses), or
ephedrine (5 mg doses) for the maintenance of the mother's blood pressure.

The purpose of the administration of vasopressors was a slope of systolic
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pressure to < 90% of baseline values. Maternal blood pressure (BP) and
heart rate (HR) were measured every minute. Cardiac output (CO) was
measured by cross-sectional and Doppler echocardiography before and
after giving 1500 ml of Ringer lactate fluids and after every 2 min after
administration of bupivacaine. The umbilical artery pulsatility index (PI)
was measured using Doppler before and after spinal anesthesia. The results
showed that the median (range) number of boluses of phenylephrine and
ephedrine was similar. Maternal systolic blood pressure and CO results
were the same in both groups, but the mean [95% CI] maximum percentage
change in the mother's HR was greater in the phenylephrine group than in
the ephedrine group. This study supports the use of phenylephrine for the
maintenance of maternal arterial pressure in patients undergoing cesarean

section electively during spinal anesthesia (Thomas et al., 1996).

A guantitative systematic review was conducted in China, in which
the authors compared the efficacy and safety of ephedrine with
phenylephrine for the prevention and treatment of hypotension under spinal
anesthesia for cesarean section delivery. Seven randomized controlled trials
(n=292) were recognized. Variables that were assessed were maternal
hypotension, hypertension and bradycardia, as well as neonatal umbilical
cord blood pH values and Apgar scores. The study found that there was no
difference between phenylephrine and ephedrine for the management
(prevention and treatment) of maternal hypotension, but, they showed that
maternal bradycardia was more likely to happen with phenylephrine than

with ephedrine. Also, the results showed that women who were given
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phenylephrine had neonates with higher umbilical arterial pH values than
those women given ephedrine. In fact, there was no difference between the
two vasopressors in the incidence of true fetal acidosis or Apgar scores of7
at 1 and 5 min. The authors concluded that the present systematic review
does not support that ephedrine is the preferred drug for the management of
maternal hypotension during spinal anesthesia for elective cesarean

delivery in healthy, non-laboring women (Lee et al., 2002).

A study conducted in India by Sahu et al. (2003) included sixty
women undergoing elective and emergency caesarean section in spinal
anesthesia who developed hypotension after subarachnoid block. Women
were randomly assigned to three groups, Group P (receiving a
phenylephrine dose of 100 pg, 1.V (n = 20)), group E (receiving an
ephedrine dose of 6 mg, 1.V (n = 20)) and group M (receiving a
mephentermine dose of 6 mg IV (n = 20)). Hypotension was defined as a
decrease in systolic arterial pressure of >20% of baseline values. The
authors concluded that elevation of systolic arterial pressure in the
phenylephrine group was significantly higher for the first six minutes out of
the bolus dose when compared with the ephedrine and mephentermine
groups. There was a significant reduction in heart rate in the phenylephrine

group. Neonatal Apgar scores were >7 in all three groups.

A systematic literature study was conducted in China to compare the
effect of ephedrine and phenylephrine for the treatment of spinal
anesthesia-induced hypotension during cesarean section. A total of 15 trials

and 742 mothers undergoing elective C-sections were analyzed. When used
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to prevent hypotension, patients who received ephedrine and phenylephrine
did not change significantly in the presence of hypotension, umbilical
artery pH or venous pH values. In the treatment of hypotension, patients
who received ephedrine and phenylephrine had a comparable incidence of
intraoperative hypotension, whereas mothers who received phenylephrine
had newborns with higher umbilical arterial pH and venous pH values than
those who had received ephedrine. The authors conclude that the use of
prophylactic ephedrine and phenylephrine were both effective in
preventing maternal hypotension during C-section under spinal anesthesia.
Phenylephrine was superior to ephedrine to treat hypotension, evidenced by

higher cord blood pH (Lin et al., 2012).

Gunda, et al., (2010) conducted a study of 100 ASA | and Il patients
scheduled for elective cesarean section with spinal anesthesia. Each patient
was randomized to one of the two double-blind study groups. Group E
received an ephedrine dose of one ml (5 mg / ml) with normal saline for
hypotension if present (n = 50). Group C received one ml of phenylephrine
(100ug / ml) with normal saline for hypotension if present (n = 50). Heart
rate, systolic blood pressure, diastolic blood pressure, and mean arterial
blood pressure were compared between and within groups to the basal
values at 0, 2, 4, 6, 8, 10, 15, 20, 25, 30, 45, and 60 minutes from the start
of the operation. The occurrence of side effects and neonatal results were
studied between the groups. This study showed that all patients had
treatment for hypotension. Provision of phenylephrine was with

considerable slope in HR. Variance in SBP, DBP, and MAP was analogous
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in both groups for the most common times. The incidence of nausea,
vomiting and tachycardia were significantly higher in the ephedrine group.
The authors concluded that phenylephrine and ephedrine are allowable
options to counter maternal hypotension associated with spinal anesthesia
in elective cesarean section. They also found that complications of intra-
operative nausea and vomiting, tachycardia and bradycardia should be
considered when making a choice of vasopressors, which suggests that

phenylephrine may be more relevant in promoting maternal well-being.

A study was conducted in Iran by Moslemi & Rasooli (2015). The
aim of the study was to compare the effect of prophylactic infusion of
phenylephrine compared to ephedrine in the prevention of hypotension
women undergoing spinal anesthesia in elective cesarean section. Eighty-
three patients were included in the study and were divided randomly into
three groups. Group Ph got phenylephrine infusion; Group E got ephedrine
infusion while Group P was delivered as placebo. Any decrease in BP
around 20% from the baseline was treated with 50-100 pg of phenylephrine
in the Ph group, or 5-10 mg of ephedrine in the E and P groups. This was
repeated as necessary. These drugs were prepared in numerical marked
syringes and given to nurses (blind to medication) who were asked to
monitor patients. They were instructed to administer one ml of this drug
solution if hypotension was higher than 20% from baseline (each 1 ml of
phenylephrine was prepared as 50 micrograms and each one cc of
ephedrine was 5 mg). Vital signs (blood pressure, heart rate and arterial

oxygen saturation) were registered in time. Mother and newborn
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perioperative complications were monitored and recorded. Systolic and
diastolic blood pressures were higher in the phenylephrine group of
recipients than the control group, but no higher than in the ephedrine group.
Maternal rhythm disorders were more common in the ephedrine and
phenylephrine groups than the control group. Vomiting was more common
in the ephedrine group (P <0.05). Further, five minute Apgar scores were
higher in newborns in the phenylephrine and ephedrine groups than in the
placebo group (P <0.05). The newborn phenylephrine group had less
acidosis than the other groups. They concluded that prophylactic infusion
of phenylephrine can effectively reduce spinal anesthesia-related
hypotension without any significant complication for the mother or her

fetus (Moslemi & Rasooli, 2015).

In a randomized double-blind study in India, women received either
doses of ephedrine bolus of 6 mg (group 1, n = 30) or 100ug of
phenylephrine (group 2, n = 30) when the mother's systolic pressure was
80% of baseline. The study showed that differences in systolic pressure
were comparable in the two groups. There were no differences in the
incidence of bradycardia, nausea and vomiting. Umbilical artery pH and
venous pH was significantly greater in the phenylephrine group than in the
group of ephedrine. The base excess of the umbilical artery was
significantly less in group E than in group P. Apgar scores at 1, 5 and 10
minutes and neurobehavioral score of 2-4 hours, 24 hours and 48 hours
were similar in the two groups. They concluded that 100 pgof

phenylephrine and 6 mg of ephedrine have similar efficacy in the treatment



24
of maternal hypotension during spinal anesthesia for elective cesarean
section. Newborns in group P had significantly higher umbilical artery pH

and base excess values than those in group E (Prakash et al., 2010).

A study was conducted in India by Nazir ,et al. (2012). A total of 100
patients undergoing elective cesarean section under spinal anesthesia with a
normal pregnancy were randomly allocated into two groups of 50 each.
Group | received a prophylactic bolus dose of ephedrinel0 mg i.v. at the
time of intrathecal block with rescue boluses of 5 mg. Group Il received a
prophylactic bolus dose of phenylephrine 100 pg at the time of intrathecal
block with rescue boluses of 50ug. Hemodynamic variables such as blood
pressure and heart rate were recorded every two minutes up to the delivery
of the baby and then every 5 minutes. Neonatal outcome was assessed
using Apgar score at 1 and 5 minutes and neonatal umbilical cord blood pH
values. The authors found that there was no difference in managing
hypotension between the two groups. Incidence of bradycardia was higher
in the phenylephrine group. The differences in umbilical cord pH, Apgar
score, and birth weight between the two groups were found to be
statistically insignificant. The author concluded that phenylephrine and
ephedrine are equally efficient in managing hypotension during spinal
anesthesia for elective cesarean delivery. There was no difference between
the two vasopressors in the incidence of true fetal acidosis. Neonatal

outcome remained equally good in both groups.

A study from Finland conducted by Alahuhta, et al. (1992)

researched the effects of i.v. vasopressors onl9 healthy parturient women
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undergoing elective cesarean section. Doppler velocimetry of maternal
uterine, placental arcuate arteries and fetal umbilical cords, and kidney and
middle cerebral arteries were studied during spinal anesthesia. Fetal cardiac
muscle function was investigated simultaneously by M-mode
echocardiography. Patients were randomized into two groups given either
ephedrine or phenylephrine as a prophylactic infusion supplemented with
smaller bolus doses if systolic arterial pressure decreased by more than 10
mmHg from the control value. Both the vasopressors restored maternal
arterial pressure effectively. Ephedrine group showed no significant
differences in any of the Doppler velocimetry recordings in relation to the
fundamental values, but during phenylephrine infusion, indices of blood
flow velocity waveform of uterine and placental arcuate arteries increased
significantly and vascular resistance decreased significantly in the fetal
renal arteries. Healthy fetuses seemed to tolerate these changes in
uteroplacental circulation well. However, the Apgar score for newborns
and acid-base values in the umbilical cord was within the normal range in
both groups. The results suggest that caution is required when selecting the
specific vasoconstrictor drug, dosage and route of administration for
treatment of maternal hypotension resulting from spinal anesthesia for

cesarean section.

In a systematic review study that was conducted in Germany by
Veeser et al. (2012), the combined data available for defining the maternal
and neonatal effects of the two vasopressors phenylephrine and ephedrine

was analyzed. Hypotension, hypertension and bradycardia of the mothers;



26
fetal acidosis defined as a pH <7.20; continuous variables base excess
(BE); and arterial pCO2 of newborns were registered. The eligibility
criteria were met by 20 trials including 1,069 patients. Risk ratio (RR) of
true fetal acidosis was 5.29 (95% CI 1.62 - 17.25) for ephedrine versus
phenylephrine (P = 0.006). BE values for ephedrine use was significantly
lower than after phenylephrine. Umbilical Artery pCO2 did not differ.
Mothers treated with ephedrine had a lower risk of bradycardia (P =
0.004). No differences between vasopressors were observed for
hypotension and hypertension. The authors conclude that there is a reduced
risk of fetal acidosis associated with the use of phenylephrine. In addition
to the results of BE, this suggests a beneficial effect of phenylephrine on

fetal outcome parameters.

A study was conducted in Brazil by Magalhées, et al. in (2009). The
purpose of this study was to compare the effect of ephedrine and
phenylephrine in the prevention and treatment of maternal hypotension
during spinal anesthesia for patients undergoing cesarean surgery and to
assess their side effects and fetal changes. Sixty patients undergoing spinal
anesthesia with bupivacaine and sufentanil were randomly divided into two
groups to receive prophylactic ephedrine (group E, n = 30, dose = 10 mg)
or phenylephrine (group P, n = 30, dose = 80 ng). Hypotension (blood
pressure equal to or lower than 80% of baseline) was treated with bolus
administration of the vasoconstrictor with 50% of the initial dose. The
incidence of hypotension, reactive hypertension, bradycardia, vomiting,

and Apgar scores at the 1st and 5th minutes, and blood gases in umbilical
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cord blood were evaluated. The authors found that the mean dose of
ephedrine used was 14.8 £ 3.8 mg and phenylephrine was 186.7 £ 52.9
micrograms. Demographic parameters and the incidence of vomiting,
bradycardia, and reactive hypertension were similar in both groups.
Hypotension had an incidence of 70% in group E and 93% in Group P (p
<0.05). The mean arterial pH of umbilical cord blood and Apgar score in
the 1st minute were lower in Group E (p <0.05). Differences in the Apgar
score in the 5th minute were not observed. The author concluded that
ephedrine was more effective than phenylephrine in the prevention of
hypotension. Both drugs had a similar incidence of side effects. Fetal
repercussions were less frequent with phenylephrine and were transitory

with the use of ephedrine.

A study was conducted in Brazil to compare the efficacy of
phenylephrine, metaraminol, and ephedrine in the prevention and treatment
of hypotension after spinal anesthesia for cesarean section. Ninety pregnant
women undergoing cesarean section were randomized into three groups to
receive a bolus followed by continuous infusion of vasopressors as follows:
phenylephrine group (50ug+50ug/min); metaraminol group (0.25 mg +
0.25 mg / min); ephedrine group (4 mg + 4 mg / min). The infusion dose
was doubled when the systolic blood pressure dropped to 80% of the
baseline and a bolus was given when the systolic blood pressure dropped to
below 80%. The infusion dose was divided in half when the systolic blood
pressure increased to 120% and was stopped when it became higher. The

incidence of hypotension, nausea and vomiting, reactive hypertension,
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bradycardia, tachycardia, Apgar scores and umbilical arterial blood gases
were assessed at the 1st and 5th minute. There was no difference in the
incidence of hypotension, bradycardia, reactive hypertension, infusion
discontinuation, atropine or Apgar. Rescue boluses were higher only in the
ephedrine group compared with the metaraminol group. The incidence of
nausea and vomiting and fetal acidosis was greater in the ephedrine group.
The three drugs were effective to prevent hypotension, but fetal effects

were more common in the ephedrine group (Aragéoa, et al., 2014).
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Chapter Three
Methodology



30
3. Methodology

This chapter presents an overview of the research methodology used for
this study. It includes: study design, study sample (study population,
sample size, and sampling process), setting, ethical consideration, data

collection, and data analysis procedures.
3.1Study Design: A prospective, randomized, double-blind study.
3.2 Study Population

The target population is full-term pregnant women with age from 18 to 40
years old and planned for elective cesarean delivery with ASA

Classification | & II.
3.3 Study Setting

The study was conducted in specialized gynecological centers at the
Palestine Medical Complex (PMC) and Palestinian Red Crescent society

Hospital in the city of Ramallah, Palestine.
3.4 Participants

Sixty parturient women, ranging in age from 18-40 years old, with
American Society of Anesthesiologists (ASA) physical status | or 1l
(Appendix 4) who were scheduled for elective cesarean delivery under

spinal anesthesia.
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3.5 Sample and sampling

To determine the optimal sample size for a study that assures an adequate
power to detect statistical significance, calculating power of the study at
80%, and the level of alpha as p<0.05, the sample size was calculated as 20
women for each group (Table B12 Appendix 9) .To increase the power of
our study we have taken 30 in each group as has been performed in
previous studies (Kunter, 2005; Lee et al., 2002). In summary, the
determination of sample size was based on calculation of the sample size

and based on prior studies.
3.6 Pre-enrollment assessment

Every patient that was recruited in the study must have done a complete
blood count to check hemoglobin levels and platelet counts to exclude any
patient that had a low platelet count (less than 100 x 10 3). Low platelet
count is very important for spinal anesthesia because low count increases
the probability of epidural hematoma, so spinal anesthesia is

contraindicated if the patient has thrombocytopenia.
3.7 Randomization

Patients were randomly divided into two groups using sequential, sealed
envelopes with random numbers previously prepared by a person who was
not involved with the study in any way. Patients who met the inclusion

criteria were randomized in double-blind fashion to receive either:
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Group (1) (n=27), Ephedrine: 10 mg i.v. bolus simultaneously with
subarachnoid block.Group (2) (n=28), Phenylephrine: 80 pg i.v. bolus
simultaneously with subarachnoid block. The study drugs were prepared in
identical 10-mL syringes by an anesthesiologist not involved with data

collection.

After Enrollment, 27 patients were assigned to ephedrine group out of
thirty because one of them return consent to participate (n = 1) and two
of them (n = 2) were converted to general anesthesia. Regarding
phenylephrine group, 28 patients were assigned to the intervention out of
thirty, two of 30 patients (n = 2) return their consent to participate in the

study (Figure 1).

3.8 Blindness

Both pregnant women and anesthesiologists who participated in the

surgeries were blinded to group allocation.

3.8.1 Preparation of vasopressors

A second anesthetist, who did not attend the surgery, prepared the
vasopressor agents. The solutions were prepared in a syringe of 10 mL as

follows:

Group P: phenylephrine 80ug

Group E: ephedrine 10mg
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3.9 Study period
February 2015 to July 2015.
3.10 Inclusion criteria

(1) Physical status ASA | or Il (Appendix 4); (2) Term pregnancy of a
single fetus; (3) Elective indication for cesarean section; (4) 18-40 years

old.
3.11 Exclusion criteria

(1) Refusal to participate in the study; (2) Patients younger than 18 years of
age; (3) Pre-existing or pregnancy-induced systemic hypertension; (4)
Presence of cardiovascular or cerebrovascular diseases; (5) fetal
abnormalities; (6) history of allergy to the drugs used in the study, and
contraindications to spinal block; (7) Parturient woman who has blood
pressure of 135/ 95 mmHg; (8) Parturient woman who has chronic
hypertension; (9) Parturient woman who has a heart rate <60 beats per

minute and > 120 beat per minute.
3.12 Study Measures (Variables)
(a) Dependent variables: maternal hypotension

(b) Independent variables: Ephedrine, Phenylephrine, Spinal anesthesia
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3.13 Conceptual definition of the terms

Hypotension was defined as a decrease in systolic arterial pressure >20% of
baseline values and it was treated with a bolus of 50% of the initial dose of
the vasopressor. Reactive hypertension was characterized as blood pressure
20% higher than baseline levels after the use of the vasopressor. Heart rate
below 60 bpm was characterizedas bradycardia when accompanied by
hypotension, and it was treated with 0.5 mg of atropine. Apgar scores on
the first and fifth minutes for all newborns were determined and a score
below eight was considered low. Tachycardia was considered at a heart rate

greater than 100 beats per minute (Neves et al., 2010).
3.14 Follow up with patients

Each patient in the two groups included in the study received follow-
up intraoperatively and in the post-anesthesia care unit (PACU) to control
blood pressure, heart rate and other issues every three minutes in the
operating room and on arrival at the PACU and every 15 minutes until
discharge from PACU. Blood pressure, heart rate and other symptoms for

each mother were recorded from the patient file as documented by nurses.
3.15 Procedure

After obtaining the study approval by the Institutional Review Board
(IRB) of An-Najah National University, written informed consent was
obtained from all parturient women after full explanations of the goals and

procedures of the study. Sixty parturient women with American Society of
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Anesthesiologists (ASA) physical status | or Il who were scheduled for

elective cesarean delivery under spinal anesthesia were recruited.

A data sheet containing the following information was filled out for
each woman: name, age, height, weight, place of residence, body mass
index, gestational age, blood pressure, heart rate, respiratory rate, ECG

rhythm, and Spo2 as baseline.

A physical assessment was performed for all patients. The patient
was assessed for weight measurement, and the non-invasive blood pressure,
pulse and respiration were controlled and recorded. Laboratory tests were
assessed (complete blood count, specifically the platelet count).
Intravenous cannula 16 Fr G was inserted. Ringer's lactate (RL) solution
(20 ml/kg) was infused 30 minutes before spinal injection for the all

participants.

The anesthesia machine was checked and anesthesia equipment was
also prepared for an emergency. Equipment for spinal anesthesia and drugs
were prepared. Standard monitoring according to the American Society of
Anesthesiologists that includes continuous electrocardiogram, non-invasive

blood pressure, and pulse oximetry was followed.

Patients were placed in dorsal decubitus, or a sitting position, for a
few minutes and blood pressure and heart rate were measured three times at
3-minute intervals and the arithmetic average of the values was calculated,
which was considered the basal pressure of pregnant women and recorded

on the data collection form.
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Ephedrine or phenylephrine was administered at the same time of the
spinal block. Patients in Group (1) received a prophylactic intravenous
bolus of 10 mg of ephedrine immediately at the same time of the spinal

block.

Patients in Group (2) received a prophylactic intravenous bolus of

80 ug of phenylephrine at the same time of the spinal block.

In the current study, the dose of 80 pg of phenylephrine was selected
based on a previous study by Lee et al. (2012) in which this dose was the
effective dosage when administered as an intravenous bolus, without
severe side effects. The dose of 10 mg of ephedrine was selected based on
a previous study by Magalhdes et al. (2009) in which this was the
effective dose when administered as an intravenous bolus, without severe

side effects.

The syringes with the study drugs were prepared by an
anesthesiologist who was not being involved in the collection of the data

and analysis of the results.

Spinal puncture was done with a spinal needle by an anesthesiologist
(pencil point spinal needle G 27 Fr) between L3-4 or L4-5 when the patient
was in left lateral decubitus, and a Crawford wedge was placed under her
right hip to obtain left uterine displacement. A solution containing
Marcaine (0.5%, 2ml and 10 Mcg Fentanyl) was administered. Patients
were placed at the same time of the spinal block in a supine position

immediately after injection. The development of the block was recorded,
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then oxygen therapy was administered to all patients; 6 L/min was
delivered via a face mask until delivery. Heart rate and blood pressure were
recorded immediately from the time of induction of spinal anesthesia then

every 3 minutes until skin closure.

The number of spinal puncture trials and level of block were
recorded. All patients were observed for block parameters by an
anesthesiologist, as well as hemodynamic changes and complications
following SA. Assessing dermatome levels after administering a
subarachnoid block (SAB) every minute after the puncture by using a
swap soaked in alcohol was undertaken. The use of the alcohol sponge to
test the level of a block was determined by Rocco et al. (1985).
Authorization for the surgical procedure was given only when the level of

the blockade reached Ts.

The time from the blockade to the incision of the skin, incision of the
uterus, and removal of the fetus were recorded. The incidence of maternal
hypotension, reactive hypertension, bradycardia, nausea and vomiting,
and the total dose of vasopressor were also analyzed. Apgar at the first
and fifth minutes of all neonates was determined and a score below eight

was considered low.
3.16 Rescue medication for hypotension

Maternal hypotension was defined as a blood pressure equal to or

lower than 20% of baseline values and it was treated with a bolus of 50%
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of the initial dose of the vasopressor (5 mg of ephedrine for group (1); 40

ug of phenylephrine for group (2).
3.17 Rescue medication for bradycardia

Atropine was administered in 0.5-mg increments whenever
bradycardia (heart rate <60 beats/min) was associated with a systolic
pressure less than baseline or if the heart rate was <45 beats/min

irrespective of arterial pressure.

3.18 The incidence of maternal tachycardia and reactive

hypertention

The incidence of maternal tachycardia (heart rate >100 beats/min)
and reactive hypertension (increase in systolic pressure above baseline by
20% after the use of the vasopressor) were recorded. The number of
vasopressor doses required, total dose of vasopressor administered, time of
first administration of vasopressor, and requirement for atropine and its

relation to vasopressor administration were noted.

3.19 Data Collection

We were interested in what side effects the patients experienced and to get
an estimate of their incidence after giving the ephedrine and phenylephrine
drugs. To discover what had been reported previously we ran a search on
MedLine of studies reporting the most common side effects of ephedrine
and phenylephrine ,. This was used as a base when developing the data
collectrion sheet. This data collection sheet was validated with experts

group that including, two anesthesiologists, two CRNA, one postoperative



39
nurse and statistician. Small comments had been the feedback from the

experts which had been taken in concern at the final version of the data
colletion sheet (Appendix 2).

Vital signs observations (BP, Pulse, Spo2, ECG rhythm, and RR) were
recorded on arrival and every 15 minutes in the PACU until discharge from
PACU., and the Apgor score was assessed by a pediatrician and asked for
every baby score at the first minute and at 5 minutes. All variables were
recorded (nausea, vomiting, headache, shivering, restlessness, arrnythmias
and it is type, reactive hypertension, back pain, pain at the surgical incision,
atropine needed, time from spinal puncture to skin incision, time to uterine
incision, time from uterine incision to fetal delivery, and rescue dose of

ephedrine and phenylephrine).
3.20 Data Analysis Plan

SPSS Version 20 was used for data analysis. The results were
conducted only for patients who were included in and completed the study.
Descriptive statistics (frequency, percentage) were used. The student t-test
for continuous data, Mann-Whitney test for ordinal data, and Chi-square
test for nominal data were used to analyze the results. A p < 0.05 was

considered significant.
3.21 Ethical Considerations

The study presented in this thesis was performed in accordance with the
Declaration of Helsinki and was approved by the institutional review board
(IRB), Palestinian Red Crescent Hospital and Ministry of Health. Consent
formswere obtained from the patients prior to participation. Randomization

of the treatment poses an ethical dilemma, as the patient is not allowed to
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decide her treatment. Nevertheless, all patients were given both verbal and
written information about the aim and objectives of the study before
considering participation in the study. It was made clear that participation
was voluntary, could be terminated at any time and that confidentiality was
guaranteed. For that reason, the ethical dilemma was deemed to be small.
However, all patients were given prophylactic treatment of hypotension
and all the patients received rescue medication when required, regardless of

which group the patients were randomised to.

The patients” anonymity may have been threatened when performing
continuous data collection. The results were presented in a way that
ensured that it was not possible to identify any of the individuals. The

study protocol concentrates on the patients’ health and well-being.
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Chapter Four

Results



4.1 Data Analysis:

The student t-test for continuous data, Mann-Whitney test for ordinal data,
and Chi-square test for nominal data were used to analyze the results. The
means and standard deviations were used to describe the continuous and

the ordinal data, while the frequencies and percentages were used to
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describe the nominal data. A p < 0.05 was considered significant.
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Table 1. Demographic data of the patients in both phenylephrine and

ephedrine groups

General Phenylephrine Ephedrine
. P-Value

characteristics (n=28) (n=27)
Age (years) 31.640+ 3.369 30.48+ 5.550 0.403
Weight (kg) 78.2+ 14.38 80.27+ 12.3197 0.613
Height (cm) 164.14+ 7.347 161.70+ 5.075 0.151
Body mass index

28.696+ 5.0004 | 30.978+ 4.5249 | 0.081
(kg.m?)

Gestational age
38.586+1.819 |39.011+ 1.1768 | 0.128

(weeks )
Baseline systolic
123.29+9.63 120.56+9.4 0.255
pressure (mmHg)
Baseline heart rate
89.18+10.86 88.37+£12.2 0.919

(beats/min)

*Significant at 0.05 level. Data are Mean+SD with P-values derived from Mann-Whitney U test or
Frequencies and Percentages (%) with P-values derived from Chi Square test.

Table (1) above shows that there are no significant differences between the

phenylephrine group and the ephedrine group in all general characteristics

of patients exhibited in the table above at the 0.05 level (the p-values

>0.05).



Table (2): Anesthetic and surgical parameters in phenylphrine and

e

*Significant at p < 0.05 level. Data are Mean+SD with P-values derived from Mann-Whitney U test or
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hedrine groups
Anesthetic — surgical Phenylephrine | Ephedrine P-Value
parameters (n=28) (n=27)
Time from blockade to skin
incision (min) (Mean + SD) 5.46+ 2,912 5.89+ 2.439 0.244
Time from blockade to uterine
incision (min) 11+ 3.432 12.67+ 4.243 0.110
(Mean + SD)
Time from blockade to fetal
delivery (min) (Mean + SD) 13.54+ 3.469 15.33+ 4.566 0.124
Time from uterine incision to
fetal delivery (min) 2.46% 1.374 2.67+1.414 0.507
(Mean £ SD)
Level of the block L3-4 0 0
(n (%) 26 (92.9%) 24 (88.9%) 0.609
Level of the block L4-5 0 0
(n (%) 2 (7.1%) 3 (11.1%) 0.609
Total dose of vassopressors
(Mean + SD) 125.71 pg+35.64 | 19.81 mg+5.46 |  ------
Number of patients who 20 (71.4%) 24 (88.9%) | 0.005*
required rescue dose
Number of rescue doses:
0 8(28.6%) 3(11.1%)
1 9(32.1%) 6(22.2%)
2 10(35.7%) 8(29.6%) 0.033*
3 1(3.6%) 9(33.3%)
4 0(0.0%) 1(3.7%)
Number of rescue drug 0 0
combinations 0(0%) 6 (22.2%)
Total intravenous fluids given ( 1494 .21 + 1605.56+ 0.337
20 ml /kg ) 361.570 246.395 '
Total urine output (ml) during 124.07 =
operation 137.50 £ 51.379 49858 0.266
Total estimated blood loss (ml) 625+ 143.049 ?ggg;g 0.388
Anesthesia time (min)
From spinal block to PACU 38.07 £ 13.379 42 +7.937 0.566
Surgical time (min)
From surgical incision to 33.25+ 11.844 36.63+ 7.088 0.493

PACU

Frequencies and Percentages (%) with P-values derived from Chi Square test.
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The table (2) above shows that there is a significant difference at the 0.05
level between the phenylephrine group and the ephedrine group in the
number of patients who required rescue doses (phenylephrine n= 20/28
(71.4%), ephedrine n= 24/27 (88.9%), p-value = 0.005 < 0.05. This
indicates that the number of patients who required rescue medication in the
ephedrine group is significantly more than the number of patients in the
phenylephrine group; results are in favor of phenylephrine. The table
shows also that there are a significant difference in the number of rescue
doses between the two drugs; for the phenylephrine group there is only one
patient (3.6%) that received 3 rescue doses, which is less than the expected
number, and for the ephedrine group, there are 9 patients (33.3%) that
received 3 rescue doses, which is more than the expected number; the p-

value = 0.033 < 0.05.

On the other hand, the table shows that there are no significant
differences between the phenylephrine group and the ephedrine group in
the other parameters and variables exhibited in the table above at the 0.05

level (the p-values>0.05).

Table (3): The percentage and number of episodes of side effects in
phenylphrine and ephedrine groups

: Phenylephrine | Ephedrine ]
Side effects (n=28) (n=27) P-Value
Hypotension episodes 53 (15.7%) | 48 (14.5%) 0.993
Hypotension patients 17(60.7%) | 18(66.7%) | 0.646
(number)
Reactive hypertension
patients (number )

15(53.6%) | 11(40.7%) | 0.341
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Reactive hypertension 26 (7.7%) | 48 (145%) | 0.005*
(episodes)

Arrhythmias 7 (25%) 10(37%) 0.334
Tachycardia (episodes ) 101(29.9%) | 100(30.1%) | 0.845
Tachycardia

patients(numbers) 21(75.0%) 21(77.8%) 0.808
Bradycardia (episodes) 6(1.8%) 5(1.5%) 0.345
Bradycardia (number) 6(21.4%) 3(11.1%) 0.301
Vomiting 0 (0%) 4(14.8%) 0.034*
Nausea 3 (10.7 %) 6 (22.2%) 0.249
?t'ggzteﬁe?)”d vomiting 3(10.7%) | 10(37%) | 0.018*
Headache 4(14.3%) 4 (14.8%) 0.956
Shivering 3(10.7%) 2 (7.4%) 0.670
Restlessness 3 (10.7%) 8 (30.8%) 0.068
Patients needing Atropine

because of brad%/cardig 4(14.3%) 2(7.4%) 0.413
Number of trials of spinal

needle insertion of more 1.64+0.826) | 1.56+£0.847) | 0.574
than one time

Number of patients that

have been stuck with 13(46.4%) | 10(37.03%) | 0.480
spinal needle more than

one time

Back pain 0(0%) 00%) | ----—--
e i"’(‘)tn”r‘]e((;)‘;rg'ca' 0(0%) 137%) | 0.304

*Significant at 0.05 level. Data are MeanSD with P-values derived from Mann-Whitney U
test or Frequencies and Percentages(%) with P-values derived from Chi Square test.

The table (3) above shows that there is a significant difference at the

0.05 level between the phenylephrine group and the ephedrine group in the

reactive hypertension episodes variable (phenylephrine =7.7%, ephedrine

=14.5%); the p-value = 0.006 < 0.05 (Figure 2). This means that patients in

the ephedrine group have significantly more reactive hypertension than the

patients in the phenylephrine group; results are in favor of phenylephrine
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The table above also shows that there is a significant difference at
the 0.05 level between the phenylephrine group and the ephedrine group in
the vomiting variable (phenylephrine=0.0%, ephedrine=14.8%); the p-
value = 0.034 < 0.05 (Figure 3). This indicates that the patients in the
ephedrine group experienced significantly more vomiting than the patients

in the phenylephrine group; results are in favor of phenylephrine.

The table above shows that there is a significant difference at the
0.05 level between the phenylephrine group and the ephedrine group in the
nausea and vomiting variable (phenylephrine=10.7%, ephedrine=37%); the
p-value = 0.018 < 0.05 (Figure 5). This illustrates that the patients in the
ephedrine group had significantly more episodes of nausea and vomiting
than the patients in the phenylephrine and the results are in favor of

phenylephrine.

On the other hand, the table shows that there are no significant
differences between the phenylephrine group and the ephedrine group in
the other variables exhibited in the table above at the 0.05 level(the p-

values>0.05).

The percentage of side effects (hypotension, reactive hypertension,
tachycardia, and bradycardia) in phenylphrine and ephedrine groups is
summarized in Figure (2) and the percentage of side effects (nausea,
vomiting, headache, shivering, restlessness, atropine needed and
arrhythmias) in phenylphrine and ephedrine groups are summarized in

Figure (3).
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Figure (2). The Percentage of side effects (hypotension, reactive hypertension, tachycardia,

bradycardia), in phenylphrine and ephedrine groups.
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Figure (3).The Percentage of side effects (nausea, vomiting, headache, shivering, restlessness,

atropine needed and arrhythmias), in phenylphrine and ephedrine groups.
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Table (4): Fetal Apgar Score at 1 minute and 5 minutes

Phenylephrine | Ephedrine
ABGAR score P-Value
(n=28) (n=27)
1 minute 8.1+0.10 8+0.08 0.466
5 minutes 9.7+£0.08 9.8+£0.05 0.960
Apgar score <8 at 1 min 6(21.4%) 6(22.2%) | 0.943
Apgar score <8 at 5 min 1(3.6%) 0(0.0%) 0.322

*Significant at 0.05 level. Data are Mean£SD with P-values derived from Mann-Whitney U test or
Frequencies and Percentages (%) with P-values derived from Chi Square test.

The table (4) above shows that there are no significant differences between
the phenylephrine group and the ephedrine group in the two measurements
of Apgar score at 1 minute and 5 minutes exhibited in the table above at the
0.05 level(the p-values are>0.05).

Table (5): Parameters of systolic blood pressure (BPS), diastolic blood
pressure (BPD), heart rate (HR), peripheral capillary oxygen
saturation(SPO2) before (pre), after drug administration and post
operatively (post)

Parameters Phe?r;]/leng;rme E%T:g;')n © P

BPS pre 123.29+9.63 | 120.56+9.4 | 0.255
BPD_pre 73.14+9.59 73.3x8.47 | 0.781
HR pre 89.18+10.86 | 88.37+£12.2 | 0.919
RR_pre 23.18+4.23 21.82+4.1 | 0.294
SPO2_pre 98.04+0.96 98.19+0.96 | 0.511
BPS (after drug 112.35+8.71 | 114.96+12.5 | 0.501
administration)

BPD (after drug 5757485 | 57.23+9.77 | 0.692
administration)

HR (after drug administration) | 91.33+11.88 |92.99+13.63 | 0.511
RR (after drug administration) 19.97+3.01 20.77+4.2 | 0.511
SPO2 (after drug 99.79+031 | 99.86+0.36 | 0.182
administration)

SBP post 111.31+9.33 | 116.84+9.17 | 0.027*
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BPD post 62.31+7.66 64.64+8.15 | 0.274
HR post 84.09+9.49 |84.05+11.05| 0.539
RR post 18.91+2.29 20.14+3.9 | 0.232
SPO2 post 98.61+0.93 98.98+0.83 | 0.108

* Significant at 0.05 level. Data are Mean+SD with P-values derived from Mann-Whitney U test or
Frequencies and Percentages (%) with P-values derived from Chi Square test.

The table (5) above shows that there is a significant difference at the
0.05 level between the phenylephrine group and the ephedrine group in the
postoperative systolic blood pressure (phenylephrine mean=111.31,
ephedrine mean=116.84); the p-value = 0.027 < 0.05. On the other hand,
the table shows that there are no significant differences between the
phenylephrine group and the ephedrine group on the other scales and

variables exhibited in the table above at the 0.05 level (the p-values>0.05).

Systolic Blood Pressure
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Figure (4): Graphical comparison of changes in mean Systolic blood pressure before and after

spinal anesthesia, and after administration of vasopressors.

Figure (4) illustrates that there are no significant differences between the

phenylephrine group and the ephedrine group regarding systolic blood
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pressure changes before and after spinal anesthesia, and after

administration of vasopressors.
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Figure (5): Graphical comparison of changes in mean Diastolic blood pressure before and after

spinal anesthesia, and after administration of vasopressors.

Figure (5) illustrates that there are no significant differences between the
phenylephrine group and the ephedrine group regarding diastolic blood
pressure changes before and after spinal anesthesia, and after

administration of vasopressors.
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Figure (6): Graphical comparison of changes in mean Heart rate before and after spinal

anesthesia, and after administration of vasopressors.
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Figure (6) illustrates that there are no significant differences between the
phenylephrine group and the ephedrine group regarding heart rate changes
before and after spinal anesthesia, and after administration of vasopressors.

Table 6. First time (min) rescue medication drugs given

General Phenylephrine Ephedrine
o P-Value
characteristics (n=28) (n=27)
15.8+ 10.55 11.58+ 8.92 0.167

First time (min)

_ Max=40 Max=35
drug given

Min=3 Min=3

*Significant at 0.05 level. Data are Mean+SD with P-values derived from
Mann-Whitney U test or Frequencies and Percentages (%) with P-values

derived from Chi Square test.

The table (6) above shows that there is no significant difference at
0.05 level between the Phenylephrine group and the Ephedrine group in the
First time (min) rescue medication drug given (Phenylephrine: Mean =15.8,
Ephedrine: Mean= 11.58), the P-Value = 0.005 >0.05.

Null Hypotheses:

H1: There are no significant differences at (a=0.05) between the effect of
ephedrine and phenylephrine on the vitality of the newborn baby during
spinal anesthesia in cesarean section using an Apgar score.

According to results in tabl (4), we accept H1 since the p-values (0.466,
0.960) >0.05. The table showed that there are no significant differences
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between the Phenylephrine group and the Ephedrine group in the two
measurements of Apgar score(1 minute and 5 minute).

H2: there are no significant differences at (0=0.05) in Reactive
hypertension between Phenylephrine and Ephedrine.

According to results in tabl (3), we reject H2 since the p-value(0.005)
<0.05. The table showed that the Phenylephrine group has reactive
hypertension less than the Ephedrine group (Phenylephrine =7.7% ,
Ephedrine=14.5% ).

H3: there are no significant differences at (¢=0.05) in Nausea and vomiting
between Phenylephrine and Ephedrine.

According to results in tabl (3), we reject H3 since the p-value (0.018)
<0.05. The table showed that the Phenylephrine group has Nausea and
vomiting less than the Ephedrine group (Phenylephrine =10.7% ,
Ephedrine=37% ).

H4: there are no significant differences at (0¢=0.05) in Restlessness between
Phenylephrine and Ephedrine.

According to results in tabl (3), we accept H4 since the p-value
(0.068)>0.05. The table showed that there are no significant differences
between the Phenylephrine group and the Ephedrine group in Restlessness.

H5: there are no significant differences at («=0.05) in Heart Rate
(Tachycardia episodes, Bradycardia (episodes) between Phenylephrine and
Ephedrine.

According to results in tabl (3), we accept H5 since the p-values (0.845,
0.345) >0.05. The table showed that there are no significant differences
between the Phenylephrine group and the Ephedrine group in Heart Rate.
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H6: there are no significant differences at (0=0.05) in vomiting between
Phenylephrine and Ephedrine.

According to results in tabl (1), we reject H6 since the p-value
(0.034)<0.05. The table showed that the Phenylephrine group has vomiting
less than the Ephedrine group (Phenylephrine =0.0% , Ephedrine=14.8% ).

H7: there are no significant differences at (¢=0.05) in Systolic blood
pressure intraoperatively between Phenylephrine and Ephedrine.

According to results in table (5), we accept H7 since the p-values (0.501)
>0.05. The table showed that there are no significant differences between
the Phenylephrine group and the Ephedrine group in systolic blood
pressure.

H8: there are no significant differences at (0=0.05) in Systolic blood

pressure intraoperatively between Phenylephrine and Ephedrine.

According to results in table (5), we accept H8 since the p-values (0.692)
>0.05. The table showed that there are no significant differences between
the Phenylephrine group and the Ephedrine group in diastolic blood
pressure.
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Chapter Five

Discussion
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5. Discussion

In the current study, all patients in the two groups were comparable with
respect to age and ASA status. The difference observed in baseline
parameters, that is, heart rate, systolic, diastolic, and mean arterial
pressures between the two groups was statistically insignificant,
respectively. There were statistically non-significant differences between
surgical times (induction to delivery time and from delivery until the end of

surgery) in both groups. Our results coincide with Nazir et al. (2012).
5.1 Techniques to control maternal blood pressure

After subarachnoid block for caesarean section, hypotension can be
minimized by the use of IV fluid preload, avoidance of aortocaval
compression, and judicious use of vasopressor agent. It has been shown
that the percentage decrease in placental perfusion is related to the
percentage reduction in maternal arterial pressure (Corke,1982). For the
purpose of this study, hypotension was defined as a decrease in arterial

pressure greater than 20% from baseline systolic.

In the present study, parameters associated with post-spinal block
hypotension were controlled to evaluate which drug would be more
effective in the prevention of hypotension with fewer deleterious
consequences to the fetus and mother. Prior studies have presented
different methodologies and conflicting results regarding the ideal

vasopressor, dose, and administration regimen, as well as the use of other
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techniques to control maternal blood pressure with minimal deleterious

effects on the fetus (Lee et al., 2002).

In the present study, all patients were hydrated with 20ml/kg of
Ringer’s lactate, which was instituted prior to the spinal block. In contrast,
some studies have demonstrated the inefficaciousness of prior hydration
due to rapid redistribution (Ueyama, et al., 1999). However, pre-hydration
iIs commonly administered despite the fact that it has controversial results
(Kinsella, 2013; Kubli, et al., 2003). Crystalloids and colloid preload are
used to prevent or treat maternal hypotension in addition to vasopressor
drugs (Olang, 2010). Also, left uterine displacement is combined with fluid
preload to prevent maternal hypotension, but vasopressors are also

frequently needed (Maglehaes,2009).

In the present study, the uterus was moved to the left to reduce
aortocaval compression, and the blockade was maintained on the same
level in all patients. This management is compatible with another study,
which confirmed that left uterine displacement is known to decrease the
effects of aortocaval compression (Kinsella, 2003). Despite all conservative
measures, a vasopressor drug is often required to prevent hypotension

during spinal anesthesia (Erler & Gogarten, 2007).
5.2 Maintenance of Blood pressure

In the present study, ephedrine 10 mg and phenylephrine 80 ug were
given to maintain systolic arterial blood pressure above 100mmHg. The

study shows that phenylephrine is as effective as ephedrine when used in
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small incremental bolus injections. Our study is congruent with Moran, et
al.(1991)who gave ephedrine 10 mg or phenylephrine 80 ug i.v. bolus to
maintain systolic arterial pressure above 100mmHg; it is also congruent
with Thomas, et al. (1996). Additionally, our results are consistent with a
Prakash et al. (2010) study that confirmed that 100 pg bolus doses of
phenylephrine are as effective as 6-mg bolus doses of ephedrine in the
treatment of hypotension following spinal anesthesia in term parturient
women undergoing caesarean delivery. Our findings are also in agreement
with a systematic review of randomized controlled trials conducted by Lee,
et al. (2002) that found that ephedrine and phenylephrine have similar
efficacy for preventing or treating hypotension. Furthermore, our results
coincide with the study of Bhardwali, et al. (2013) in which phenylephrine,
ephedrine, and metaraminol were used separately for maintaining maternal
BP during spinal anesthesia for cesarean section. They concluded that all
three vasopressors were equally effective in maintaining maternal BP
without any detrimental effect on maternal or fetal outcomes (Macarthur &

Riley, 2007).

The present study is not consistent with the work of a Magalhaes, et
al. (2009) study on ephedrine versus phenylephrine for prevention of
hypotension during spinal block for cesarean section and effects on the
fetus. They concluded that ephedrine was more effective than
phenylephrine in the prevention of hypotension. This may have been
because a lower dose of phenylephrine was used in their study compared to

this study.
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On the other hand, clinical trials have shown that phenylephrine can be
more beneficial than ephedrine when used to prevent or treat spinal
anesthesia-induced hypotension during cesarean section (NganKee, 2006).
According to some studies, phenylephrine is the preferred drug for the
management of hypotension after spinal anesthesia for elective cesarean

delivery (Veeser, 2012), which disagrees with our study.
5.3 Incidence of hypotension

In the present study, spinal anesthesia was associated with hypotension in
patients in phenylephrinel7 (60.7%), and ephedrine 18(66.7%) groups.
The present study is in agreement with the study of Gunda, et al. (2009)

who showed that all patients had treatment for hypotension.

Ngan Kee, et al., (2000) studied dose-response effect of ephedrine and
showed that the minimal effective dose of ephedrine in the prevention of
hypotension following spinal anesthesia is 30 mg. However, this dose does

not completely prevent hypertension and in some cases could cause it.

Many studies have compared the effectiveness of phenylephrine and
ephedrine in various doses and the administration method. A meta-analysis
of four randomized clinical trials by Lee, et al. (2004) showed that
ephedrine could not be used as a prophylaxis against hypotension. This is
because it cannot prevent hypotension in low doses, and in high doses, it
may cause hypertension that might be problematic (Lee, et al., 2004). In

other studies, authors showed that prophylactic infusion of phenylephrine
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was more effective than other methods in the prevention of spinal

anesthesia-induced hypotension (Ngan Kee, et al., 2004).

In the present study, there are no statistical differences regarding
systolic and diastolic blood pressure in both ephedrine and phenylephrine
groups. This finding is partially in agreement with the study of Brooker et
al. (1997) that compared the effect of phenylephrine and ephedrine in
maintaining blood pressure in cesarean section following spinal anesthesia.
Their results showed that both systolic and diastolic pressures were
maintained well, but diastolic pressure was maintained better with
phenylephrine than with ephedrine. Mercier, et al. (2001) found that the
addition of phenylephrine to ephedrine infusion as a prophylaxis against
hypotension resulted in a better prevention of hypotension than ephedrine

alone.
5.4 The incidence of bradycardia

In the present study 6 (21.4%) women receiving phenylephrine and
3(11.1%) receiving ephedrine developed bradycardia. This difference was
not statistically significant. Magalhaes, et al. (2009) reported comparable

numbers of bradycardia with ephedrine and phenylephrine.

Our results are similar to that of a study by Thomas, et al. (1996) of
women receiving phenylephrine who were more likely to develop
bradycardia than those treated with ephedrine. In this study, 17% of women
receiving phenylephrine developed a bradycardia of less than 60 beats/min

compared with none in the ephedrine group. This difference was also not
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statistically significant. The authors explained that it was probably because

the sample size was insufficient (Thomas, et al. 1996; Lee, et al., 2002).

Our results are not compatible with the other studies that found that
phenylephrine causes significant reduction in heart rate after the bolus dose
(Moran, et al., 1991; Thomas, et al., 1996; Ramanathan, et al., 1988; Hall,
et al., 1994; Sahu et al., 2003). Also, our results disagree with the results of
the study of Lee et al. (2002) in which they reported higher incidence of
bradycardia in patients receiving phenylephrine as compared with patients
receiving ephedrine for prevention of hypotension during spinal anesthesia

for cesarean section.

In another study of concern conducted by Nazir, 2012), it was found
that maternal bradycardia occurred more frequently with phenylephrine
than with ephedrine. The authors declared that this is to be expected
because of an increase in blood pressure in which an a -agonist may lead to
reactive bradycardia. However, this was responsive to atropine treatment
without adverse consequences. This result concurs with our results that
6(21%) patients developed bradycardia in the phenylephrine group and
were treated with Atropine. The incidence of isolated phenylephrine-related
maternal bradycardia (heart rate- 60 bpm) was highest (58%) in one trial
when large doses of phenylephrine were used (Thomas et al., 1996)). The
authors suggested that maternal bradycardia contributed to cardiac
sympathetic denervation because the sensory block was high. Therefore, an

ephedrine-phenylephrine combination may help prevent maternal
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bradycardia, as the mimetic effect of ephedrine would counteract this

mechanism.
5.5The incidence of tachycardia

In the present study, 21(75.0%) patients in the phenylephrine group
and 21(77.8%) patients in the ephedrine group developed tachycardia. Our
study is unharmonious with the other studies conducted by Gunda, et al
(2010) suggesting that the incidence of tachycardia was significantly higher

in ephedrine groups;

5.6 Incidence of reactive hypertention

The present study shows that there is a significant difference at the
0.05 level between the phenylephrine group and the ephedrine group in
there active hypertension episodes variable (phenylephrine=7.7%,
ephedrine=14.5%); the p-value = 0.006 < 0.05. This means that patients in
the ephedrine group have significantly more reactive hypertension than the
patients in the phenylephrine group. Our findings disagree with the study of
Loughery, et al. (2002), which found no cases of rebound hypertension
with ephedrine. However, Magalhaes, et al. (2009) reported comparable

numbers of reactive hypertension with ephedrine and phenylephrine.

Prior studies have suggested that a bolus of 30 mg of intravenous
ephedrine would be more effective in the prevention of hypotension, but
with an increased incidence of reactive hypertension (Ngan Kee, et al.,

2000). In contrast, a prospective, observational study demonstrated that the
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intravenous administration of 15 to 20 mg of ephedrine reduced the
incidence of maternal hypotension without increasing the incidence of
reactive hypertension (Simon, et al., 2001). A meta-analysis by Lee, et al.
(2003) concluded that doses above 14 mg of ephedrine did not reduce the
incidence of maternal hypotension, but they caused reactive hypertension
in the mother and a small reduction in umbilical cord blood pH. In the
study of Magalhaes, et al. (2009), a dose of 10 mg of ephedrine was
considered to be effective and, at the same time, had little side effects,
which is not consistent with our study that a dose of 10 mg ephedrine
caused 11(40.7%) patients to develop reactive hypertension. On the other
hand, even for patients who were administered 80 pg of phenylephrine, 15
(53.6%) developed reactive hypertension. However, Loughery, et al. (2002)
found no cases of rebound hypertension with ephedrine. Reactive
hypertension episodes, as observed in the present study for the
phenylephrine group, were 26(7.7%) versus the ephedrine group that had
48(14.5%) (p=0.005).This finding corresponds to the findings of the study
of Magalhaes, et al. (2009).

5.7 Incidence of nausea and vomiting

The present study shows that there is a significant difference at the
0.05 level between the phenylephrine group and the ephedrine group in the
vomiting variable (phenylephrine=0.0%, ephedrine=14.8%); the p-value =
0.034 < 0.05. This indicates that the patients in the ephedrine group had
significantly more vomiting than the patients in the phenylephrine group.

Also, the present study shows that there is a significant difference at the
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0.05 level between the phenylephrine group and the ephedrine group in the
nausea and vomiting variables (phenylephrine =10.7%, ephedrine=37%);
the p-value = 0.018 < 0.05. This illustrates that the patients in the
ephedrine group have significantly more episodes of nausea and vomiting
than the patients in the phenylephrine group. Our results are in concurrence
with a number of studies indicating a significantly higher incidence of
nausea/vomiting with ephedrine usage (Kansal, et al., 2005; Macarthur &
Riley, 2007; Loughrey et al., 2002; Gunda, et al., 2010). Nevertheless,
Magalhaes, et al. (2009) reported a higher prevalence of nausea/vomiting in
patients who received phenylephrine compared to those who received
ephedrine. They suggested that in all cases, administration of a second dose

of vasopressor resulted in occurrence of nausea and/or vomiting.

5.8 Rescue medication

In the present study, there is a significant difference at the 0.05 level
between the phenylephrine and the ephedrine groups in the number of
patients who required rescue doses (phenylephrine n= 20/28 (71.4%),
ephedrine n= 24/27 (88.9%); the p-value = 0.005 < 0.05. This indicates that
the number of patients who required rescue medication in the ephedrine

group was significantly more than the number of patients in phenylephrine

group.

The present study shows also that there is a significant difference in
the number of rescue dose between the two drugs; for the phenylephrine

group, there was only one patient (3.6%) that received three rescue doses,



65
which is less than the expected number, and for the ephedrine group, there
were nine patients (33.3%) that received three doses, which is more than
the expected number; the p-value=0.033 < 0.05. The present study
coincides with the study of Moslemi, et al. (2015), which showed that the
need for additional vasopressor doses, especially repeated 3rd and 4th
doses for treatment of occurred hypotension following spinal block, was
higher in ephedrine than phenylephrine groups. Thus, it seems that
phenylephrine infusion is associated with a better blood pressure control
and a lower incidence of severe hypotension which needs treatment. The
author declared that tachyphylaxis related to repeated doses or continuous

infusion of ephedrine is probably responsible for these findings.
5.9Apgar Score

The present study shows that there are no significant differences
between the phenylephrine group and the ephedrine group in the two
measurements of Apgar scores at 1 minute and 5 minutes. It appears to
have no adverse neonatal effects in healthy fetuses. This study is consistent
with a Moran, et al. (1991) study that concluded that there were no adverse
neonatal effects for fetuses of healthy, non laboring parturient women. Our
results also coincide with the study of Prakash, et al. (2010) that showed
that Apgar scores at 1 and 5 minutes were similar between the two groups

of phenylephrine and ephedrine.

A study demonstrated that even high doses of phenylephrine (above

2,000 pg) were not associated with deleterious effects on the fetus, as
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determined by the Apgar scores (Emmett, et al., 2002). In the present study,
the dose of 80 pg of phenylephrine was chosen based on a prior study that
demonstrated that this was the effective dose when administered as an
intravenous bolus, without severe side effects. Our findings is identical

with that of a study by Lee (2002).

Evaluation of first- and fifth-minute Apgar scores values revealed
that the 5th Apgar score was better in phenylephrine and ephedrine groups
than the control group in a study by Moslemi, et al. (2015). According to
many studies, neonatal outcome was not affected by prophylactic use of
phenylephrine or ephedrine and in some; neonatal condition was

maintained well with prophylactic vasopressors (Nazir et al., 2012).

In a systematic review of seven randomized clinical trials, Mercier,
et al. (2012) found that although 1% Apgar scores were not different
between groups, 5th Apgar scores were higher in phenylephrine and
ephedrine groups than the control group. Therefore, prophylactic use of
phenylephrine or ephedrine could be effective for neonatal condition and
outcome, possibly due to improved control of maternal blood pressure and

utero-placental perfusion.
6. Conclusion

We conclude from this study that phenylephrine 80ug had similar
vasopressor efficacy to ephedrine 10 mg for preventing or treating maternal
hypotension during spinal anesthesia for elective cesarean delivery and

there was no difference in clinical neonatal outcome as measured by Apgar
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scores. The clinical significance of bradycardia, reactive hypertension and
intraoperative nausea and vomiting should not be overlooked.
Phenylephrine administration prior to spinal anesthesia is superior to
ephedrine in reducing reactive hypertention, nausea, vomiting and the
requirement of vasopressors rescue medication. The results of the present
study support the use of phenylephrine for maintenance of maternal arterial

pressure during spinal anesthesia for elective cesarean section.
7. Nurse anesthetic implications

Phenylephrine 80ug had similar vasopressor efficacy to ephedrine 10
mg for preventing or treating maternal hypotension during spinal anesthesia
for elective caesarean delivery and there was no difference in clinical
neonatal outcome as measured by Apgar scores. In view of maternal
complications, the most important and noticeable complication was brief
bradycardia (reflex bradycardia), which was transient and only in a few
cases (HR<60 per minute) that needed treatment with 0.5 mg of
intravenous Atropine. Nausea and vomiting that responded rapidly to
antiemetic medication was slightly high in the ephedrine group. None of
the observed complications were serious enough to have a significant
impact on either the mothers or newborns, as indicated by the use of the

Apgar Score.
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Appendix 2
Ephedrine versus phenylephrine study — Data Sheet
Patient name: drug: Aor B age: weight :
Hight:
Residency: education: BMI:
Parameter Yes | No | Frequency | At ) minute | At 5
minutes

Gestational age

Bp — pre spinal anesthesia-reference

value

Heart rate pre—spinal anesthesia

Reference value

SpO2 pre spinal anesthesia, reference

value

No. of trials Spinal needle insertion

Level of the block

Headache

Shivering

Nausea
Lickert type scale 0-6

(o no nausea, 6 untolerable

Vomiting

Frequency

Restlessness

Arrhythmias ,type

Reactive hypertension

Back pain
(VAS)
0-10

0 no pain 10 untolerable

Pain at the surgical incision (VAS)

0-10

Atropine needed in mg
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Time from spinal puncture to skin

incision in minute

Time to uterine incision

In minute

Time to delivery of the fetus in minute

Dose of ephedrine

10mg time in min

Dose of phenylephrine

80ug, time in min

Rescue dose of ephedrine

5 mg

Rescue dose of phenylephrine
40ug

Apgar scores on the first minute of all

newborns

Apgar scores on the fifth minutes of all

newborns
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Appendix 3
Ephedrine versus phenylephrine study vital signs and spo2:
Patient name:

Pre op V/S: BP: HR: RR: SPO:,: ECG:
V/S after drug Administration

Time BP HR RR SPO, |ECG

Immediate

3 min

6 min

9 min

12 min

15 min

18 min

21 min

24 min

27 min

30 min

35 min

40 min

45 min
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Post op

Time

BP

HR

RR

SPO,

ECG

Immediate post

op

15 min

30 min

45 min

60 min

2 hrs

4 hrs
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Appendix 4

ASA physical status classification system for assessing a patient before surgery.

VI.

Normal healthy patient .

Patient with mild systemic disease .

Patient with severe systemic disease .

Patient with severe systemic that is a constant threat to life .

Moribund patient who is not expected to survive without the operation .
Patient declared brain dead whose organs are to be harvested for donor

purposes .
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Appendix 5

Approval of Faculty of Graduate Studies on the topic of the
thesis
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Olsie ¢ 3l Gl paadd (11356630 disedl) o) cpac daal alu ad fodlall (o atiall da k)
2da 0y
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The approval of the Palestinian Red Crescent hospital to
conduct the study
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Dr. Aidah Alkaissi 1‘
|
|

Date Reviewed: B
Fe 8,2013

Date approved:
April 1, 2015
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Appendix 9

Table for determining sample size for analysis of variance
Justification of sample size:

It is necessary to ensure that the sample sizes are large enough to detect
important differences with high probability in both observational and
experimental studies. At the same time, the sample sizes should not be so
large that the cost of the study becomes excessive and that unimportant
differences become statistically significant with high probability. Planning
of sample size is therefore an integral part of the design of a study. In this
research, we considered the planning of sample sizes with the power
approach, which permits controlling the risks of making type I and type II
errors. The power approach in planning sample sizes can be implemented
by use of the power tables presented in Appendix 9.This table only
requires a specification of the minimum range of factor level means for
which it is important to detect differences between means with high

probability.

The following three specifications need to be made in using Table B12

(Appendix 8):

1) The level a at which the risk of making a type I error is to be controlled,

which is 0.05 in our case.
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2) The magnitude of the minimum range of the factor level means divided
by the standard deviation of the probability distribution of the dependent

variable; this ratio (A) will be, to the extent possible, equal to 1.

3) The level 1 at which the risk of making a type Il error is to be controlled,

which is 0.85 in our case.

When using Table B12 for a = 0.05, 1-f=0.80, and A=1, the table will
provide the sample size of 17 for r=2(the number of treatments or groups
under study), and the table will provide the sample size = 23 when 1-
B=0.90 for r=2, so the necessary sample size for our study will be 20,
which means that we shall take at the minimum 20 participants for each

group (Kunter, 2005).
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TABLE B.12 Table for Determining Sample Size for Analysis of Variance (fixed factor levels model).

Power 1 — g8 = .70
AjJo=1.0 Ajo=1.25 A/fo =1.50 AjJo =175 Ajo=2.0 Ajo =25 Ajo =30
(=4 o (=2 o (= o o
r .2 .1 .05 .01 2 .1 .05 01 .2 1 05 .01 .2 .1 05 .01 .2 .1 .05 .01 .2 .1 05 .01 .2 .1 .05 .01
2 7 11 14 21 5 7 g 15 4 6 FAR b | 3 4 6 9 3 4 5 7 2 3 4 5 2 3 3 5
3 9 13 17 25 6 92 11 17 5 7 8 12 4 5 7 10 3 4 5 8, 3 3 4 6 2 3 3 5
4 11 15 19 28 7 10 13 19 5 7 9 13 4 6 7 10 4 5 6 8 3 4 4 6 2 3 4 5
5 12 17 21 30 8 11 14 20 6 8 10 14 5 6 8 11 4 5 6 9 3 4 5 6 3 3 4 5
6 13 18 22 32 92 12 15 21 6 9 11 15 5 7. 8 12 4 5 7 9 3 4 5 7 3 3 4 5
7 14 19 24 34 92 13 16 22 7 2 11 16 S5 7 92 12 4 6 7 10 3 4 5 7 3 3 4 5
8 15 20 25 35 10 13 16 23 7 10 12 17 6 7 9 13 5 6 7 10 3 4 5 7 3 3 4 5
9 15 21 26 37 10 14 17 24 7 10 12 17 6 8 9 13 5 6 8 10 3 4 5 7 3 4 4 6
10 16 22 27 38 11 14 18 25 8 10 13 18 6 8 10 14 5 6 8 11 4 5 6 7 3 4 4 6
IPower'l—B=.80|
I Ao = 1.0 I Ajo=1.25 AJo=1.50 Ao =1.75 AJo =20 Ajo =25 Afo =3.0
o X o (23 o o (23 o
r 2 .4 |05|.0'I .2 1 o5 01 .2 .1 05 0 .2 .1 05 01 .2 .1 .05 .01 .2 .1 .05 .01 .2 .1 .05 .01
2 10 14 26 7 e F2 A7 5 7 2 13 4 5 7 10 3 4 6 8 3 3 4 6 2 3 4 5
3 12 17 21 30 8 11 14 20 6 8 10 14 5 6 8 11 4 5 6 9 3 4 5 7 3 3 4 5
4 14 19 23, 33 9 13 15 22 7 9 N 16 5 7 9 12 4 6 7 10 3 4 5 7 3 3 4 5
5 16 21 25 35 10 14 17 23 8 10 12 17 6 8 9 13 5 6 7 10 4 4 5 7 3 4 4 6
6 17 22 27 38 11 15 18 25 8 11 13 18 6 8 10 13 5 7 8 11 4 5 6 8 3 4 4 6
7 18 24 29 39 12 16 19 26 2 11 14 18 7 9 10 14 5 7 8 11T 4 5 6 8 3 4 5 6
8 19 25 30 41 12 16 20 27 @ 12 14 19 7 9 1 15 6 7 9 12 4 5 6 8 3 4 5 6
9 20 26 31 43 13 17 21 28 @ 12 15 20 7 2 11 15 6 7 9 12 4 5 6 8 3 4 5 6
10 21 27 33 44 14 18 21 29 10 13 15 21 8 10 12 16 6 8 9 12 4 5 6 8 3 4 5 6
TABLE B.12 (concluded) Table for Determining Sample Size for Analysis of Variance (fixed factor levels model).
— A T , — .
Afo=125 Ajo =150 Aloe =175 Alg=20  Aloc=25 Ajo =30
a LB e o o susson il
E 2 1405 .01 2 1 05 .01 2 . 05 01 .2 .1 .05 2 41 205 01 2 A .05 .01
- 91215 21 7 9 W 5 S5 7 8 124 6 7 34 5 733 4 6
31 11 15 18 24 8§11 13 18 6 8 10 13 5 7 & 4 5 6 8 3 4 5 6
4 13 16 20 27 9 12214 19 7 9 11 15 6 7 9 4 5 6 8.3 4 5 6
5 ; 14 18 210 28 10 13 15 20 8 10 12 15 6 8 9 4.5 6 9 4 4 5 7
0 ¢ 15 19 23 300 1174 16 21 8 1012 16 7 8 10 5 6 7 9 44 5 7
7 16 20 24 31 11 14 17 22° 9 13 13 17 7 9 10 556 7 94 5 5 7
8 1721 25 33 12 15 18 23 911 13 17 7 9 N 56 7 9 %5 6 7
9 17 22 26 34 13 16 18 24 9 12: 14 18 8 9 1T 56 8 1045 6 7
10: 18 23 27 35 13 16 19 25 10 12: 14 19 8 10 11 5 7 8 10 4% 6 7
Afo=125  Afe= : Afo=20 A= A/e=3.0
r 2 .1 05 .01 A .05 .01 .2 .1 05 .01 2 .1 05 .01 .2 .1 .05 01 2 .1 .05 .01 .2 .1 .05 .01
2 1823 27 38 12 8 25 9 1 13 18 7 8 10 145 7 8 11 45 6 8 3 4 5 6
3 .22 27 32 43 T 10 13 15 20 8 10 12 16 6 8 9 {42 5 6 F 9 4 4 5 7
4 2530 36 47 12 ¥4 07 22 9 W 13 7 7 910 135 6 7 ® 4 5 5 7
5 27 33 39 51 18 315 187 23 10 12 14 18 8 9 11 14 5 6 7 10 4 5 6 7
6 29 35 #1 53 19 1316 19 25 10 12 14 19 8 10 1M 15 & 7 8 10 4. 5 & 8
7 30 37 43 56 14 17 200 26 11 13 15 19 8 10 1215 6 7 8 10 4 5 6 8
8 32 39 45 58 1518 21 27 11 14 16 20 9 11 12 16 6 7 8 1 5 5 6 8
9 33 40 47 60 15 19: 22 28 12 14 16 21 9 11 13 16 6 & 9 1 5 6 6 8
10 34 42 48 &2 16° 190 22.729 12 15 17 21 9 ¥ 13 17 6 8 9 1 5 6 7 8

—_—
: Source: Reprinted, with permission, from T. L. Bratcher, M. A. Moran, and W. J. Zimmer, “Tables of Sample Sizes in the Analysis of Variance,” Journat of Quality Technology 2 (1970), pp. 156-64, Copyright
W American Society for Quality Control, Inc.
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Appendix 10

Distribution of births in the hospitals of the Ministry of
Health according to the type of birth and the hospital in 2014

2014« Ay by ) B35 s kv 5y b A ) i (138) Ly

Annex (138) Distribution of Deliveries in MOH Hospitals by Type of Delivery & Hospital & Region, Palestine, 2014

Hospital Caesarian 448 [Normal b | Total gsaal | %ofCS e

West Bank 8202 26,416 3618 i) Ll
Jenin (Khalil Suliman) 1498 Al 5616 %1 (ke ) i
Tubas Turkey b 15 184 158 sk
Tulkarm (Thabi Thabi m 174 2506 36 (540 <) psb
Rafidia\ Nablus 174 e 6,166 80 ol fusdy
Qalqiliys (Darwosh Nazal) m 1035 1355 6 (05 ey ) i
Salft (Yasser Arafat) R L 1302 2§ (g ) Sl
Ramaflah's Sons Ward 1441 330 TRl nl kil ey
Jerieo I i ¥ nl g
Belt Jala (A1 Huseln) i 1,558 1954 04 (o) Y3 ¢
Hebron (Alls) " 58l 08 W2 (i) g2
Yatta (Abu Alhasan Al Kassem) 186 2446 2992 166 (g 1) Uy

Gaza Strip 8,635 3847 40,482 3 i gl
Shifa 4246 13,651 1 us AT
Nasser 1 8382 10394 194 e
Tal E) Sultan 1182 408 6387 179 el §
El Aqssa 1,195 5009 6204 193 )

Palstine 16337 26 | Wi | —
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Appendix 11

Distribution of births in the non-governmental hospitals in
2014

2014 (oubulh i &) A it cia Azaggall pi ulgl ik clbes (143) Jss

Annex (143) Non Governmental Maternity Hospitals Utilization by Hospital, West Bank, Palestine, 2014

Ei No. of Patien g 35 L 3% Ssplae gl Giglall .

Hospital No.of Beds | ¥V Eeh Treat. without |y ations coansl

Discharges| Admissions | Hospitalization

Shepherrds Field\ Bethlehem 15 1,180 1,180 20,529 578 578 aad cuy file ) Jia
Dibs\ Bethlehem 10 376 376 391 25 2ol G [ omal
Naser\ Yatta 14 580 580 3,690 484 99 Uy [ el
PRCS\ Tulkarm 10 1,535 1535 1,176 71 934 Sisk [ el I3
Walid EI Nazer\ Ramallah 10 441 441 330 111 ) ply [ BN oy
Holy Family\ Bethlehem 60 4,654 4914 22262 3391 566 pad Sy [l i
Shahirnh\ Hebron 10 1,092 1,092 1,062 268 Gaad fip
Al Mustagbal\ Ramallah 30 1,974 1974 6,480 401 L154 &1 pl) [ Jikiaaalt
Al Amal\ Jenin 20 2,348 2348 859 1,494 O (34
Bani Na'em\ Hebron 10 404 404 784 405 15 S fami A

Total 189 14,584 14,844 54,921 8,612 5,244 Esanall




daihagll 7 ladl) daals
Lal) ciladyl) A€

ciadl Bl Jadll A5le ¢yl Sl Jlaaiul)
A A paidl) clilaal) ol 2 (ggadl) Jaiial) Jagor
ail) il g

Aas)

iy
uuu,jﬂ\ daile.

ginl) sl s

AT Ganpal B el La Ao Jpaal) cildbial Yiasiuf dag bY) o2 Cudd
- Oslaeali Galil B Auilagl) 7 ladl) Aaals B cLlal) cilual A,
2016



Ggadl) Jaiiall Jaga cuial ) Jaialls A5l il BN Jlanindd)
il il (gal Al Apandl) cillaal) ol 23U

s

il

) Badle.

sl e s
oailal)

-

! dadla

G35l laall Lglh (oS Apail) cilileall beaill juadill ae (gpedl) il Lsa
AL il Ly Jalad) 23U Lige sisedalall 21 any e V) Gl e aicaly
) GLIYT e Sl adl) Fue e Jadlad oyl Juillyin) 891 (genl) Jarall iladl 4l

sdufyal) Ciaa

Lga 2oles Aolen 8 il Qi) cpn 20500 Adladll 4ijlee oo sl Al Caoa
Cd) il 51,0 Lalad) VT i aaatll ppadall ol alsall clgadl) (gpll Jaruzall
c bl pand alataul cpiall e el i Sl

 Lgad S Lially Wgakiphg Aaal) s

L Ipde ala) &5 Anpemdl) illaal] Zlall cand bae Joliisdlly 2lSU) slpaiing aal
Juid ol (ke 10 Gepa 27:030) 0¥ (e 3y deja G@lacY (e gana () Gand
( ebe Sl 80 deymy 281 axe) ()l

S 3.3231.64 (ol Jidll desens Jilie 5.5230.48 ()01 degandd jeall Jana

sl e %20 o JI 5 (golu gsedl) arizall lagia) (gsedl) dariall laga Caupel



a

ol Slem @i 3 U8 Lenld 8 i) cldy aey dalall U Slpall (ggenl) Jasall.
DAl Ogpde Aoy GuSY ety anys Jlge SIS culel ( SilagigY) il
bia) gall Glolall Al cad il Jee (e Aoy O8O J ale LS JSE Qe
dolee U ol Lm0 (pll cpansYT g ls) Aoy QN iy [ Lyl o)
[ Sl sl Jaria lagia (g3 cleband &3 38 Lol Gleall ol uindly 2O e Liadll
Dl s [l 5 olial) [ Qi) iy gl s [ JAelall  Slal aall i o L))

by Lo o L) Asalally 15Y) 2380l
: C._at'ul\

W onaVT Ao Jaeae (fic sanall G Ldhaal) cilasleall (3 38 Y 4l Luhall ekl
Gy, a9 le 35.64+4125.71 cwl€ (pdl ol 5 5.46£19.81 culS candial
sad) aral) Uyl e 220 CulS Cum i sand) G lgihlhe 5 Lyl (gpell Jarial
7.7)26 oo il degana 5 (%14.5)48 058 Ao gana ) muals 3 L Sl
GoBY) Aegene of Can Rl Gy hls & ol g 38 Y .p<0.005 (%
B € X p>0.301 Lo (% 21.4)6 opd) Judll desane allia (%11.1)3
Al dadll ablae (%37)10 oY) Aeseae ) ol Rl Jae 8 laals
(%66.7)18 Lyl (goadl) il Jagn Jaen 8 Lad 358 Y. >0.018, (%10.7)3
lall iy ) ane. P<0.646 e il Jidll de sandd (60.7)17 510V e sandl
P aad (K1 (%25)7 o) didll e (%37)10 Gl de gana B ST Cajels el
& Liw (%30.8)8 ey ) desena 4 SS) cul€ U FLaY) aae =0.334
S AR e bl pasd g b V4 L (%10.7)3 oudl il e sana

. Gsalalls

GuMY) e aeS depn Jogatial Sl @l s o Auhall mil cela) Sl
Pl laals Lla oIS @llys (%71.4)20 ol Jidl) desane L (%88.9)24



(0/0333)9@15 uf)dﬁ\}“ dc gana ‘;3} A6 dc Culal (%)36).):\55 3aalg e\ ufﬁ):t.\:\d\
. p=0.033 ) deal e

: duadAl)

oY) e clabale 10 Aallad cllics 8l Juwdll (e alie s )Sle 80 o)) Auhall (e i
Giladaall il yuaail) ol Jalsall Cilgadd Slydll (genll Jariall g 20key Gl b
Loacs Y Auball sy bl Gasd alatinly cpiall e Ly 1l Vs Ayl Gyl
ool Lariall Jasia Mo b il Jdll (e Hla Jeadl 0pa8¥) olgo ob Adde Cilatia sa
L) gl l/ lall lay 3halaS Aulall (ale Vs Ayl Ayl cillaad) oLl )

el il 2 Y del) S8 LRy g/ (speal

Ll pling) Qi i) e Jumdl hail) joaillee el (il Jid dejs sl

dae sl clejal) se p ¢olalle galle el Uyl (geal

il (gpadl Tl e Bliall 3 oyl Jeisdl Aasid Al ae s Aaall Aul £

DRIl (el ciluag

Ay A ol e cilaile 10 Al Adled g oyl e sl g )Sile 80 Hlasi
e (38 Vs Anapual) Aopaidll clileall £l Jalsal) cilgadl (5ol Larazall Jasaa #3le g
LS Jhe Gas 8 Al s Gegal) lislad .l (asd aladiul ol e )86
b (A2 60 e JB) Qldl) lay) eV e Jali dae 8 syaladl 200,000 Clil) culds
Glabaad ol Cuaiis gl Ul LLays ahiade 0.5 Gug ) eley aladinl Leadle
Cun opially V) Gle splad cliclae dlia oK als ol ae ST cilS ) gl

- Oomadhadl asd s
ddee cilgal) b s Soill padill (ol oalid Rabidl Gl

<A pand

o








