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ABSTRACT

Objective: Postoperative nausea and vomiting (PONV) is the most common
postoperative complication among patients undergoing laparoscopic procedures,
because of the formation of pneumoperitonium during laparoscopic procedures.
A number of antiemetic drugs have been used to prevent PONV after laparoscopic
cholecystectomy. In this study, we evaluated the safety and efficacy of ondansetron,
cyclizine and prochlorperazine in preventing PONV in patients undergoing laparoscopic
cholecystectomy (LC).

Methodology: In this randomized single blinded controlled trial, we included 195
patients who underwent elective laparoscopic cholecystectomy having ASA status | or
Il. Selected patients were randomly divided into three equal groups of participants:
Group O patients were given ondansetron (4 mg) for the prevention of PONV, Group C
patients received cyclizine (50 mg), and Group P patients were given prochlorperazine
(10 mg). All groups received their PONV drugs in identical 50 ml syringes. General
anesthesia was given to all patients. Metoclopramide was used as a rescue antiemetic
drug in all patients. Incidence of PONV within 24 hours, need of rescue anti-emetics and
adverse effects e.g. headache, dizziness and sedation within 6 hours after surgery were
the focused study outcomes. Comparative analysis was done by Chi-square test or
Fischer's exact test as needed. ANOVA test was used to compare quantitative variables
between the three groups. P < 0.05 was considered to be significant.

Results: There was no significant difference in age, gender, ASA status, and BMI of
study participants between three groups. The incidence of nausea was 5 (7.7%) in
ondansetron group, 3 (4.6%) in cyclizine group and 5 (7.7%) in prochlorperazine group
of patients. Vomiting occurred in 6 patients (9.2%) in Group O, 7 patients (10.8%) in
Group C and 3 patients (4.6%) in Group P (p-value 0.67). Rescue anti-emetics were
required in 5 patients (7.7%) in Group P, in 4 patients (6.2%) in Group C and in 7 patients
(10.8%) in Group O (p-value 0.72). The number of adverse effects, such as headache,
dizziness and sedation, were high in Group P as compared to the Group C and Group O
but this difference was statistically insignificant (p-value 0.79, 0.63 & 0.91 respectively).

Conclusion: Ondansetron, cyclizine and prochlorperazine are equally effective in
reducing the incidence of PONV after laparoscopic cholecystectomy with acceptable
safety profile.
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INTRODUCTION

Postoperative nausea and vomiting (PONV) are
the second most common presenting complaints
of surgical patients after pain.*? The incidence
of these two varies from 30% to 50% and can be as
high as upto 80% in high-risk patients.> PONV
is most common among patients who underwent
laparoscopic procedures, because of the formation of
pneumoperitonium during laparoscopic procedures.*
The most commonly reported consequences of
PONV in laparoscopic patients include; bleeding
from surgical sites, rupture of skin stitches, alkalemia,
aspiration pneumonia and dehydration.>® All these
complications may lead to additional burden on
health care facility resources and increase in length
of hospital stay.

Despite many advancements in anesthesia induction
techniques, the incidence of PONV is still high.
A number of antiemetic drugs have been used to
prevent PONV after laparoscopic cholecystectomy
(LC).” Ondansetron, cyclizine and prochlorperazine
are three commonly used drugs for the prevention of
PONV. These drugs all act by different mechanisms;
ondansetron is a serotonin receptor antagonist (SRA),
cyclizine is a histamine H, receptor antagonist and
prochlorperazine perhaps exerts its effects by acting
on dopamine receptors. All the three drugs are well-
proven drugs in prevention of PONV.!® However,
literature has mixed evidence in finding the safest and
the most effective drug. In this study, we evaluated
the safety and efficacy of ondansetron, cyclizine and
prochlorperazine in preventing the PONV in patients
undergoing LC.

METHODOLOGY

In this randomized single blinded controlled
trial, we included 195 patients, ASA status I or II,
who underwent LC, of 20 to 60 years and of any
gender. This sample size was calculated by taking
the average incidence of nausea in 81% patients
receiving ondansetron and 56% in patients receiving
prochlorperazine,!! by taking [] 5% and 1-[] 80%,
sample size was 61 patients in each group. So we
included 65 patients in each group in this study. The
study was approved by ethical review committee
of our hospital. Patients with ASA status III or IV,
those who underwent emergency LC, patients having
history of peptic ulcer disease, reflex esophagitis,
already taking anti-emetic drugs, pregnant female
patients and having allergy to any of these drugs
were excluded. All patients were first informed about
study protocol before they signed a written informed
consent. The setting of this study was department
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of surgery of our hospital and the duration was 01
March to 25 December 2016.

Patients were admitted one day before surgery. A
consultant anesthesiologist who was unaware of
study protocols did the pre-anesthesia evaluation of
study patients. Patients were kept NPO for at least 6
hours before anesthesia induction. After taking the
patient to operating room (OR), intravenous (IV)
access was achieved by inserting a 16-20 Gauge IV
cannula. Pulse oximetry, ECG and non-invasive blood
pressure monitoring was done in all patients during
and after induction of anesthesia. Lactated ringer and
Gelofusine™ solution was used for fluid replacement
during surgery. In all patients anesthesia induction
was done by giving 2 mg/kg of 1% propofol and 0.04
mg/kg of midazolam along with 100% oxygen. In all
patients, endotracheal tube (size ranging from 7.5
to 8.5 mm) was inserted using an appropriate sized
laryngoscope blade to achieve tracheal intubation
after adequate relaxation with atracurium bromide
(0.03-0.5 mg/kg).

A staff nurse outside the OR, who was blinded to the
patient selection, prepared study drugs in a 50 ml
syringe. All the three drugs were prepared in similar
syringes to prevent biasedness in the study. We made
three groups of participants; Group O patients were
given ondansetron (4 mg) for the prevention of
PONYV, Group C patients received cyclizine (50 mg),
and Group P patients were given prochlorperazine
(10 mg). Anesthesia was maintained by inhalational
anesthetics, i.e. isoflurane 1.2%, and atracurium
bromide (0.08-0.1 mg/kg) was given if needed after
40-45 min of anesthesia induction.

After completion of LC, anesthesia was reverted
by giving neostigmine and glycopyrrolate. Gentle
suctioning of secretions through endotracheal tube
(ETT) was done before removing the ETT to clear
the airway.

Senior anesthesiologists, who were unaware of the
group assigned to these patients, noted incidence
of PONV within 24 hours after surgery. Diagnosis
of PONV was made on verbal communication with
patient by asking either he/she have experienced
any of these. The following definitions were used to
define nausea and vomiting; an unpleasant feeling
accompanying the urge to vomit was taken as
nausea and the forceful ejection of gastric contents
was noted as vomiting. Requirement of additional
antiemetic drugs to prevent PONV was also noted.
Metoclopramide was used as a rescue antiemetic drug
in all patients if additional need of antiemetic drug
was needed in any patient. Adverse effects of these
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drugs such as headache, dizziness and restlessness
were noted within first 6 hours of surgery.

SPSS v23 was used for analysis of study data.
Comparison of PONV, need of rescue antiemetic
and adverse effects between Group O, P and C was
Chi-square test or Fischer’s exact test if needed.
ANOVA test was used to compare quantitative
variables between the three groups. P-value < 0.05
was considered to be was significant.

RESULTS

In this study, there was no significant differences
in age, gender, ASA status, and BMI between all
participants of the three groups. The mean duration
of surgery and duration of general anesthesia was
also not statistically significant between the groups
(p-value 0.11 and 0.13 respectively) (Table 1).

Incidence of nausea and vomiting was little higher
in patients of ondansetron and prochlorperazine
groups as compared to cyclizine group. Incidence of
nausea in ondansetron group was 5 (7.7%), 3 (4.6%)
in cyclizine group and 5 (7.7%) in prochlorperazine
group of patients. Vomiting occurred in 6 (9.2%)
patients in Group O, 7 (10.8%) patients in Group C
and 3 (4.6%) patients in Group P. This difference in
the incidence of PONV between study groups was
statistically not significant (p-value 0.67) (Figure 1).

Rescue anti-emetic was required in 5 (7.7%) patient
in Group B in 4.0 (6.2%) patients in Group C and
in 7 (10.8%) patients in Group
O. Number of adverse effect
such as headache, dizziness and
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Figure 1: Incidence of PONV

these patients. In addition to these there are several
other factors that can predispose a patient to PONV
such as; previous history of nausea and vomiting,
young age, female gender, choice of anesthetic drugs
and duration and type of surgery.’'? Several anti-
emetic drugs are used for the prevention of PONV
in patients undergoing laparoscopic cholecystectomy.
In this study, we evaluated the efficacy and safety
of ondansetron, cyclizine and prochlorperazine in
patients of LC.

In this study, we took patients having similar baseline
characteristics e.g. age, gender and BMI in all groups
to minimize the biasedness. In our study, there was

Table 1: Demographic data and study variables

sedation were higher in Group P — Group 0 Group C Group P o value
as compared to the Group C and (N=65) (N=65) (N=65)
Group O but with statistically Age (v) 472 +76 477 + 89 46.4 + 9.6 0.70
insignificant difference (Table 2).  “reraie/male Gender (n) 52/13 45/20 46/19 0.30
DISCUSSION ASA VI (n) 50/15 56/9 52/13 0.39
Laparoscopic cholecystectomy BMI 26.2 +3.8 26.3 £4.3 25.6 +3.9 0.67
is now a preferred technique for Anesthesia duration (min) 104.6 = 6.6 106.8 = 7.5 105.4 =57 0.13
the treatment of cholecystitis Surgery duration (min) 84.8 + 6.6 83.2 6.5 854 +56 0.11
with very smaller number of Data given as mean + standard deviation
operative complications. It is
most commonly performed
under general anesthesia that Table 2: Comparative frequency of adverse effects
is an independent risk factor Variable ?':":’gsc)’ ((;r;?gs(): ?';":Ugsf)’ p value
of PONV in early surgical
period. Moreover, the risk of Headache 3 (4.6) 3 (4.6) 5(7.7) 0.79
PONV is increased in patients Dizziness 2(3.1) 4 (6.2) 5(7.7) 0.63
who underwent laparoscopic Sedation 3 (4.6) 2 (3.1) 4(6.2) 0.91
procedures  because of the  “yeoq ot rescue anti-emetics 7(10.8) 4(6.2) 5(7.7) 0.72
creation of pneumoperitonium in -

Data given as n (%)
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no statistically significant difference in the incidence
of PONV between the groups. However, incidence
of PONV was comparatively less in cyclizine group
of patients as compared to the other groups and
6.2 patients required rescue anti-emetics for the
prevention of PONV in this group. In Group O
10.8% patients required rescue anti-emetics and
7.7% patients in Group P required additional dose of
anti-emetic drugs. On the other hand, incidence of
adverse effects e.g. headache, dizziness and sedation
was little in Group P patients (7.7%, 7.7% and 6.2%
respectively) as compared to 4.6%, 6.2% and 3.1%
resp. in Group C and 46%, 3.1% and 4.6% resp. in
Group O.

Cholwill et al®* compared ondansetron with
cyclizine and concluded that both these drugs are
equally effective and safe in prevention of PONV in
laparoscopic gynecological procedures. Chen et al.!!
reported that prochlorperazine is superior to the
ondansetron in reducing the incidence of PONV
after hip or knee replacement procedures. Chang
et al.'* also reported similar results and they stated
that prochlorperazine is also a cost effective drug
as compared to ondansetron and it significantly
reduces the cost of anti-emetics used during
surgery. Some studies have stated that cyclizine and
ondansetron are superior to dexamethasone and
metoclopramide in reducing the risk of PONV after
surgical procedures.’>!® Dundee et al.'” reported that
cyclizine is a better drug for the prevention of PONV
as compared to perphenazine for the management of
PONVWV.

Some studies have conclude that choice of the
anesthetic drugs also have a major influence of the
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PONV. According to these studies, inhalational
anesthetics and opioids increases the risk of PONV.!8
Zhang et al."” reported that maintenance of general
anesthesia with sevoflurane alone increases the risk of
PONYV after surgery and maintenance with propofol
alone or propofol with sevoflurane significantly
reduces of PONV. Turkistani et al.®® have reported
that pre-operative fluid overload significantly reduces
risk the PONV and fluid deficit during surgery is a
major contributor to PONV.

So different studies have found different methods and
treatments strategies to reduce the incidence of PONV
after open or laparoscopic procedures. Nevertheless,
PONYV is still a major problem for both the surgeon
and the anesthetist because it significantly delays the
wound healing process and increases the hospital stay
of the operated patients.

LIMITATIONS

Our study needed to be designed around disproving
our null hypothesis. We have not used statistical
tests meant to prove non-inferiority, like the TOST
procedure, failing which our study is likely to be
underpowered.

CONCLUSION

In this study, we have concluded that ondansetron,
cyclizine and prochlorperazine are equally effective
in reducing the incidence of PONYV after laparoscopic
cholecystectomy with acceptable safety profile.
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