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Abstract:

Background: Postoperative nausea and vomiting (PONV) are frequent side effects of
intrathecal morphine in patients undergoing cesarean section (CS). The prophylactic
administration of combination antiemetic drugs is well established in modern anesthetic
practice for the prevention of PONV in adult patients.

Methods: One hundred sixty uncomplicated term pregnant patients scheduled for
elective cesarean section under spinal anesthesia were divided into two equal groups.
The patients in both groups were given a subarachnoid block (2-3 mL hyperbaric
bupivacaine plus 200 pg of morphine). After clamping the umbilical cord, 10 mg
metoclopramide amp was added to the IV fluid in both groups. Then, the first group
received 8 mg IV dexamethasone, and the second group received 50 mg IV cyclizine.
The primary outcome was the number of patients who experienced PONV during the
first postoperative 24 hours, and the second outcome was the side effects of the given
drugs.

Results: The incidence of PONV was 25% in the dexamethasone group and 11% in the
cyclizine group, with a significant difference between both groups (p < 0.05).

Conclusion: Combined with metoclopramide, cyclizine may be a good choice for

prophylaxis against PONV in elective CS receiving intrathecal morphine.
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Introduction:

Postoperative nausea and vomiting are
frequently seen in patients undergoing
cesarean section (CS) under neuraxial
anesthesia, especially with intrathecal
morphine,}2. Although the administration of
intrathecal morphine provides long-lasting
analgesia, it is associated with a dose-
dependent increase in the incidence of
PONV compared with a non-morphine spinal
anesthesia.®>  Postoperative nausea and
vomiting (PONV) is any nausea, retching, or
vomiting occurring in patients during the
first 24-48 h after surgery.* PONV is one of
the most common causes of patients'
dissatisfaction after anesthesia.'The goal of
PONV prophylaxis is to decrease the

incidence of PONV and thus the patient's
distress and hospital stay.®

Two key areas are thought to be
responsible for the vomiting reflex: the
chemoreceptor trigger zone (CTZ) and the
‘'vomiting centre’. There are five main
receptors implicated in nausea and vomiting.
These are dopaminergic (D2), histaminergic
(H1), 5-hydroxytriptamine or  5-HT3
(serotonin), muscarinic (Mq), and neurokinin
NK; (substance P).° The multifactorial
etiology of PONV may necessitate increased
interest in  using a combination or
multimodal therapies that include at least 2
interventions. ’

Metoclopramide is an inexpensive drug
that has multiple sites of action. It is a
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prokinetic drug that increases the lower
esophageal sphincter tone. It also has an anti-
dopaminergic action on the chemoreceptor
trigger zone and, at higher doses, has an anti-
serotonergic activity.?®. The 10 mg dose,
although it crosses the placental barrier, is
considered safe in the parturient and the
neonate. * 10

Dexamethasone is a synthetic long-
acting glucocorticoid. The mechanism of the
antiemetic effect of dexamethasone is still
not exactly known. The proposed mechanism
may be due to the ability of dexamethasone
to deplete y-amino-butyric acid stores,
reduce the blood-brain barrier's permeability
to emetic toxins, and inhibit central
prostaglandin synthesis, brainstem enkephalin
release, and serotonin synthesis and release.!*

Cyclizine is a piperazine derivative anti-
histamine (H1 antagonist) with some anti-
muscarinic properties. It is used in the
prevention and treatment of nausea and
vomiting.*? Cyclizine is a cheap antiemetic
with verifiable efficacy (binding to two
different  receptors involved in the
pathogenesis of PONV) and a good adverse
effect profile.®
Patients and Methods

This prospective, double-blinded,
randomized study was carried out in Assiut
University Hospital, from January 2021 to
January 2022, after approval by the local
research ethics committee of Assiut Faculty
of Medicine, Egypt. The study protocol was
registered with  ClinicalTrials.gov  (ID:
NCT03931135). Informed consent was taken
from each patient. One hundred sixty term
pregnant patients, aged 18 — 40 vyears,
scheduled for elective cesarean section under
spinal anesthesia were included in the study.
Excluded from the study were patients with a
known allergy to the study drugs; significant
cardiac, respiratory, renal, neurological, or
hepatic disease; coagulation disorders; BMI
> 30 kg/m?; diabetes mellitus; any other
gastrointestinal iliness, hyperemesis
gravidarum, or who had been administered

antiemetic medication in the previous 24
hours before the operation.

All patients were instructed on the day
before surgery about the study protocol and
given omeprazole 40 mg at midnight. The
patients in both groups were hydrated with
0.5 liter of Ringer's Lactate solution before
administration of the subarachnoid block. All
patients received an intrathecal injection of
0.5% (2-3 ml) hyperbaric bupivacaine in
addition to 200 pg of morphine in the sitting
position, then turned to a supine position
with left uterine displacement. Oxygen
5L/min was administered to all patients via a
face mask. The anesthetic technique was
uniform for all patients. A metoclopramide
10 mg amp was added to the infusion fluid
after clamping the umbilical cord in both
groups.

The patients were divided randomly (by
computer-generated program) into two
groups.

1- The first group included 80 patients who
received 8 mg IV dexamethasone after
clamping of the umbilical cord (diluted in
100 mL dextrose 5% and given over 10
minutes).

The second group included 80 patients
who received 50 mg IV cyclizine
(Emetrex-Amoun) after clamping of the
umbilical cord (diluted in 100 mL
dextrose 5% and given over 10 minutes).
To facilitate the double-blinding method,
the study drugs were prepared and given
by the anesthetists who were not
involved in the study.

The primary outcome measure was the
number of patients who experienced PONV
during the first postoperative 24 hours.

PONV: using a 4-point rating scale for
nausea and vomiting (1 no nausea or
vomiting, 2 mild nausea, 3 severe nausea,
and 4 vomiting) 4

Rescue  treatment of PONV s
ondansetron 4mg IV (the rescue drug should
be from a different class than those used for
prophylaxis 5).
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Secondary outcome measures included the
side effects of the given drugs, such as
tachycardia and dry mouth (mild=on direct
question, severe=direct complaint), and the
number of patients who received rescue
treatment during the first postoperative 24
hours.

All  patients were visited by the
investigator and the responsible nurse 4
hours postoperatively and after 24 hours to
confirm the data taken by the nurses.
Statistical Analysis:

Sample size was determined
prospectively, with 80 patients per treatment
group. A difference of 20% in the incidence
of postoperative nausea and vomiting among
treatments could be determined with a

Results:

statistical power of 80%
statistical significance of 0.05.

All statistical calculations were done
using SPSS (Statistical Package for the
Social Sciences; SPSS Inc., Chicago, IL,
USA) version 22. Quantitative data were
statistically described in terms of mean + SD.
Qualitative data were statistically described
in terms of frequencies (number of cases)
and relative frequencies (percentages) when
appropriate. Mann-Whitney U was used to
compare both groups' quantitative variables
because the data were normally distributed.
For comparing categorical data, the chi-
square (y2) test was performed. An exact test
was used when the expected frequency was
less than 5. P-value is always 2-tailed and set
at a 0.05 level.

(B=0.2) and

Table (1): Demographic data in both groups

Item Dexamethasone (n=80) Cyclizine (n=80) P value
Age (ys) 28.30+5.64 26.92+5.61 0.124
Weight (kg) 74.57+8.36 72.60+7.69 0.122
Height (cm) 163.2945.71 161.6945.74 0.079

Values are expressed as mean + SD, numbers. P value non-significant > 0.05.

The heart rate at the end of the operation (HRe) was statistically higher in the cyclizine group

(P<0.05), as shown in Table 2.

Table (2): Hemodynamic parameters in both groups

Item Dexamethasone (n=80) Cyclizine (n=80) P value
HR P 78.5618.10 80.25+8.10 0.260
E 74.68+5.63 77.63+5.60 0.004*
4 73.931£8.25 75.51+10.02 0.347
SBP P 129+8.65 126+8.80 0.188
E 121+6.86 119+6.61 0.098
4 118+7.09 116+8.46 0.236
DBP P 7815.66 7746.93 0.263
E 7415.17 7245.57 0.099
4 73+5.66 7146.40 0.202

Data are expressed as mean (x SD), * P < 0.05 significant, P > 0.05 non-significant. HR: heart rate,
SBP: systolic blood pressure, DBP: diastolic blood pressure. P: preoperative, E: end of surgery, 4: after
4 hours postoperative

173



Sleem et al.,

The incidence of postoperative nausea in the
dexamethasone group was 25% and in the
cyclizine group was 11.3% (P < 0.05). The
incidence of postoperative vomiting was 10% and

25% (P < 0.05) in the dexamethasone and
cyclizine groups, respectively (Table 3,
Figure 1).

Table (3): Postoperative incidence of nausea (with its severity) and vomiting.

Item Dexamethasone (n=80) Cyclizine (n=80) P value
Free of N&V (%) 55 (68.75) 67 (83.75) 0.026*
Nausea, n (%) 25 (31.25) 13 (16.25) 0.026*
Nausea severity, n (%)
- Mild 13 (52) 9 (69.2) 0.362
- Severe 12 (48) 4 (30.8) 0.035*
\omiting, n (%) 10 (12.5) 3 (3.75) 0.043*

Values are expressed as a number (n) and percentage (%)
* P < 0.05 significant, P > 0.05 non significant. N&V nausea and vomiting.
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Figure (1): 1-dexamethasone group, 2- cyclizine group
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The incidence of mild dry mouth was 7.5% in the cyclizine group (P < 0.05), and the
number of patients who received rescue antiemetic drug was higher (P < 0.05) in the
dexamethasone group (Table 4).

Table (4): Side effects of the given drugs and the number of patients who received rescue

treatment
Item Dexamethasone (n=80) Cyclizine (n=80) P value
Dry mouth, n (%)
- Mild 1(1.25) 7 (8.75) 0.032*
- Severe 0 0
Rescue treatment 7(8.75) 1(1.25) 0.032*

Values are expressed as a number (percentage)
* P < 0.05 significant

Discussion

Intrathecal administration of morphine
has been associated with a frequent
incidence of postoperative nausea and
vomiting (PONV).15 Postoperative nausea
and vomiting is a common, disturbing
postoperative complication that has an
important impact on patient outcome.!

The rate of PONV (in patients without
prophylactic treatment) ranges from 23% to
79%.16.

As the prevention strategy through
prophylactic administration of antiemetic
drugs is better and more effective than
giving therapy after the occurrence of
nausea and vomiting,1 the wuse of
combination therapy for the prevention of
PONV in adult patients is well established in
modern anesthesia practice: > We use two
drugs for the prevention of PONV in both
groups.

Our results have shown a statistically
significant difference in the incidence of
PONV with the administration of
combination therapy using metoclopramide
and cyclizine (MC) when compared with
metoclopramide and dexamethasone (MD)
after elective uncomplicated cesarean
delivery under spinal anesthesia with
bupivacaine and morphine. The incidence of

PONV was 31.25% and 16.25% in the group
MD and the group MC, respectively.

The current study revealed that, by
comparing the incidence of postoperative
nausea and vomiting, we found that patients
who received cyclizine had significantly less
incidence and severity of PONV and the
need for rescue treatment than patients who
received dexamethasone.

The study of Nortcliffe and his
coworkers compared the antiemetic efficacy
of cyclizine, dexamethasone, and placebo in
controlling  postoperative  nausea and
vomiting in 99 women who underwent
elective CS under spinal anesthesia with
intrathecal morphine. They reported that IV
cyclizine administered immediately after
elective caesarean section significantly
decreased the incidence and severity of
nausea and vomiting, and the need for
rescue antiemetic therapy compared to
dexamethasone  and  placebo.  They
concluded that cyclizine is a well-tolerated
and highly effective drug in prophylaxis
against PONV. ¥/

A more recent prospective randomized
double-blinded study done by Okonna et al.
supports the use of cyclizine in preventing
intraoperative nausea and vomiting in
women undergoing elective  cesarean
section. They compared the effect of IV
cyclizine with metoclopramide administered
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before achieving subarachnoid block and
found that the incidence of intraoperative
nausea and vomiting was least in the
cyclizine group. Based on this finding, the
authors concluded that cyclizine (50 mg) is
superior to metoclopramide in preventing
intraoperative nausea and vomiting in
women undergoing cesarean section under
spinal anesthesia.8

Also, cyclizine compared to ondansetron in
patients who underwent laparoscopic
gynecologic surgery 19, and laparoscopic
cholecystectomy 20, and both drugs were
found to be equally effective in reducing the
incidence of PONV.

On the other hand, the use of IV
dexamethasone for prophylaxis against
PONV after intrathecal morphine has
conflicting evidence about its effectiveness.

Allen et al., in their meta-analysis,
found that dexamethasone reduced the
incidence of PONV in patients receiving
neuraxial morphine for cesarean section.!

In another meta-analysis done by Grape
and his coworkers on the effectiveness of IV
dexamethasone for prophylaxis against
PONV in patients who received long-acting
neuraxial opioids, they stated that IV
dexamethasone provides effective
prophylaxis against PONV during the first
24 hours postoperatively. 2*

However, in a more recent randomized
double-blind  placebo-controlled  study,
Selzer and his colleagues found that the
administration of 8 mg of dexamethasone 1V
before giving 0.2 mg of intrathecal
morphine in patients who underwent
elective  cesarean  section did not
significantly reduce the PONV. They
suggest that in the setting of intrathecal
morphine, dexamethasone is ineffective as a
single antiemetic agent but may act
synergistically with other antiemetic agents.
2

Cholwill et al. suggested that the type of
surgery and the pathophysiology of emesis
may affect the choice of drug used for the
prophylaxis of PONV. So, cyclizine may be

appropriate for opioid-induced PONV as it
acts at histamine and muscarinic receptors. 13

Furthermore, as cyclizine is a cheap
antiemetic drug with confirmed efficacy
(binding to two receptors involved in the
pathogenesis of PONV) and a good adverse
effect profile, it is appropriate for use in
combination with other antiemetic drugs in
the prophylaxis of PONV.

We observed no significant difference in
intraoperative hemodynamics between the
groups except for heart rate. We found that
patients who received cyclizine had
statistically (although clinically
insignificant) higher heart rate values at the
end of the operation only. This finding, in
addition to the mild dry mouth some patients
experienced, could be explained by the fact
that the vagolytic effects of cyclizine may be
associated with a substantial increase in
heart rate.?

Our study's limitation may be the use of
the common doses of the antiemetic
medications; however, the use of 25 mg of
cyclizine (which may have lower side
effects) and 20 mg of metoclopramide
(which may be more effective than 10 mg)
may be investigated in a future study.

Conclusion:

We concluded that cyclizine in a dose of
50 mg can be given with metoclopramide 10
mg for prophylaxis against PONV in
patients who are subjected to CS under
spinal anesthesia with intrathecal morphine
with minimal side effects.
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