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Comparison of efficacy of Ondansetron and Dexamethasone combination
and Ondansetron alone in preventing postoperative nausea and vomiting
after laparoscopic cholecystectomy
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Abstract

Objective: To compare the efficacy of ondansetron alone and combination of ondansetron and dexamethasone in
preventing post-operative nausea and vomiting in patients undergoing laparoscopic cholecystectomy.

Methods: The randomised control trial was conducted from April 23 to August 22, 2009, at the Liaquat National
Hospital, Karachi, and comprised 100 American Society of Anaesthesiology | and Il patients undergoing laparoscopic
cholecystectomy. Half of the subjects comprised Group A and received ondansetron alone, while Group B received
combination of ondansetron and dexamethasone. They were randomised by opaque envelope method. Group A
received ondansetron 4mg while Group B received ondansetron 4mg with dexamethasone 8mg, 1 minute before
induction. Post-operatively patients were observed for six hours for any episode of nausea or vomiting, or whether
the patients required any rescue anti emetic. SPSS 19 was used for statistical analysis.

Results: Patients receiving ondansetron alone showed 14(28%) with incidence of nausea or vomiting while the
other group showed 6(12%). This difference was statistically significant (p<0.046).

Conclusion: Combination of ondansetron and dexamethasone was more efficacious compared to ondansetron
alone in the prevention of postoperative nausea and vomiting in patients undergoing laparoscopic

cholecystectomy.
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Introduction

Laparoscopic surgery provides enormous benefits to
patients, including quick recovery, shorter hospital stay
and prompt return to regular activities.! Despite the
minimally incursive nature of laparoscopy, high incidence
(53-70%) of post-operative nausea and vomiting (PONV)
is still a significant cause of post-operative morbidity.2
PONV is highly unacceptable for the patients and may
augment uneasiness and unwanted adverse effects that
extend recovery time, delay patient discharge, and
increase hospital expenses.3

PONV may lead to anorexia, dehydration and electrolyte
imbalance. Extremely forceful vomiting can lead to
wound dehiscence and even rupture of oesophagus.4 So
keeping in view its common occurrence and threatening
consequences, PONV must be controlled effectively,
especially in high-risk surgical patients.> There are certain
factors which can pre-dipose a patient to PONV, including
the administration of opioids, type of surgical procedure,
female patient, history of previous PONV, long duration of
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operation and depth of anaesthesia, carbon dioxide
retention and number of visitors during recovery.46
Laparoscopic cholecystectomy is a procedure that
requires necessity of carbon dioxide insufflation resulting
in peritoneum distention, and increased pressure in the
peritoneal cavity which is a very important risk factor
inciting nausea and vomiting.”

Prophylaxis and treatment of PONV has been attempted
with various drugs over the years, which includes
serotonin antagonists, anti-cholinergic, butyrophenones,
phenothiazines, steroids and anti-histamines. PONV is
multifactorial during laparoscopic cholecystectomy,
therefore, combination of different classes of anti-emetics
are preferred to control PONV.89 Ondansetron and
dexamethasone have well-accepted roles in the
prophylaxis of PONV after gynaecological, obstetric,
paediatric and general surgery.'® The chemotactic trigger
zone (CTZ) is a region in the brainstem thought to play a
significant role in the vomiting reflex. Ondansetron is a 5-
hydroxytryptamine type 3 (5-HT3) receptor antagonist
that blocks receptors in the CTZ as well as vagal nerve
terminals. The exact anti-emetic mechanism of
dexamethasone is unknown, but it is thought to enhance
the anti-emetic effect of 5-HT3 receptor antagonists'"
that is central/peripheral inhibition of production of 5-HT,
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central inhibition of synthesis of prostaglandins, changes
in permeability of the blood brain barrier to plasma
proteins, or by releasing endorphins.'2 The optimal dose
of dexamethasone ranges from 2-32mg, but most studies
show 8mg to be the most effective dose.3

Imam SM et al> observed no nausea and vomiting in
77.5% of (31/40) patients receiving combination of
ondansteron and dexamethasone as compared to 47.5%
(19/40) who received ondansteron alone. All their patients
underwent elective caesarian sections (p<0.005). Bano F
et al'3 studied 100 patients undergoing laparoscopic
cholecystectomy and compared dexamethasone alone
with dexamethosone and ondansetron. In patients
receiving combination of dexamethosone and
ondansetron, they noticed no nausea and vomiting in
81.6% of patients, while in patients receiving
dexamethasone alone, only 60.4% suffered no nausea and
vomiting. Significance calculated was less than 0.05.
Ahmed N et al'# studied 67 patients undergoing
laparoscopic cholecystectomy receiving combination of
ondansetron and dexamethasone. They observed no
nausea and vomiting in 85% patients.

Apart from these three studies, to our knowledge there
are no studies on this subject in our country. Our study
was the first to compare ondansetron alone and
ondansetron and dexamethasone combination in
preventing nausea and vomiting in patients undergoing
laparoscopic cholecystectomy.

Patients and Methods

The randomised control trial was conducted from April 23
to August 22, 2009 in the Department of Anaesthesiology
at the Liaquat National Hospital, Karachi. After approval
by the institutional ethical committee, 100 patients,
American Society of Anaesthesiology (ASA) | and ASA Il of
age 20 to 70 years undergoing laparoscopic
cholecystectomy were included in the study. Patients with
ASA 1l and IV, or suffering from pre-operative emesis or
pregnant or taking sedatives, anxiolytics, anti-histamines
and anti-emetics or with known history of drug allergy,
hypersensitivity to anti-emetics or suffering from ear
disease and vertigo or menstruation at the time of surgery
(because menstruation can provoke nausea and vomiting
which could affect the outcome of the study) or history of
post-operative emesis, and history of motion sickness
were excluded from the study. They were randomly
divided into Group A and Group B with sealed envelope
technique of 50 patients in each group. Group A received
ondansetron alone and Group B received combination of
ondansetron and dexamethasone.

Every patient underwent a pre-anaesthesia assessment
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before surgery and an informed and written consent was
obtained. No pre-medication was given and the patients
were kept nil orally (NPO) from midnight. In the
operating room, the two groups were formed. Patients
belonging to Group A received ondansetron 4mg
intravenous (IV), while Group B received ondansetron
4mg with dexamethasone 8mg IV, one minute before
induction.

After pre-oxygenation with 100% oxygen, both groups
received nalbuphine 10mg IV. Anaesthesia was induced
with propofol (2mg/kg), and tracheal intubation was
achieved with suxamethonium (1.5-2mg/kg). Intra-
operative muscle relaxation was achieved with
rocuronium (0.5 mg/kg) initially, then in incremental
doses of 0.15 mg/kg as required. Mechanical ventilation
was done to maintain end-tidal carbon dioxide (CO2) of
35 - 40 mmHg. Anaesthesia was maintained with
isoflurane and nitrogen oxide (N20) (60%) in oxygen (02)
(40%). At the end of surgery, anaesthesia was
discontinued and residual neuromuscular blockage was
antagonised by giving neostigmine (0.05mg/kg) mixed
with glycopyrrolate (0.01mg/kg). Patients were shifted to
the recovery room where they were observed for
presence of nausea or vomiting and the requirement of
rescue anti-emetics by nurses for the first six hours. In case
patient was shifted to a ward, the ward nurses observed
presence and absence of nausea and vomiting and noted
it on a proforma attached to patient's file.
Metoclopramide 10mg IV was used as rescue medication
in case of nausea that lasted for more than 15 minutes or
an episode of vomiting. The data was collected through
structured proforma. Drug or drugs were labelled
efficacious if no nausea and vomiting occurred 6 hours
post-operatively as per the operative definition and no
rescue anti-emetic used.

Statistical analysis was performed using SPSS 19.
Frequency and percentage were computed for
categorical variables like gender, ASA, PONV and rescue
anti-emetic. Mean, standard deviation, median with inter-
quartile range (IQR) were computed for quantitative
variables like age and weight. Independent sample t test
after normality checking was used to apply mean age
difference between the groups. Non-parametric test,
Mann Whitney test was applied. Due to non-normal data,
median weight was compared between the groups. Chi-
square test was applied to compare post-operative
nausea and vomiting between the groups.

Results
With an overall mean age of 42.90+13.75 years, the 100
patients in the study comprised 16(16%) males and
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Table-1: Comparison of characteristics between the groups.

Variables Group A Group B P-values
n=50 n=50

Mean Age (Years) 41.32£12.9 44.48+14.5 0.25%

Mean Weight (kg) 60+9.25 60+8.5 0.691

Gender

Male 7(14%) 9(18%) 0.58%

Female 43(86%) 41(82%)

ASA

| 29(58%) 24(48%)

Il 21(42%) 26(52%) 0.31%

Data are presented as mean =+ standard deviation, Median [IQR] and n (%).

tMann-Whitney test, Independent sample t test and *Chi-Square.

ASA: American Society of Anaesthesiology.

Table-2: Comparison of PONV between groups.

PONV Group A Group B P-values
n=50 n=50

Nausea 8(16%) 3(6%) 0.11

Vomiting 6(12%) 3(6%) 0.48

Nausea and Vomiting 14(28%) 06(12%) 0.046*

Data are presented as n (%); *significant at p<0.05.
PONV: Post-operative Nausea and Vomiting.

84(84%) females. Age, weight, gender and ASA status of
the patients were not significant between the two groups
(Table-1). Rate of nausea and vomiting separately were
also not significant between the groups (Table-2), while
during the first 6 hours, the rate of combined nausea and
vomiting was significantly high in Group A than Group B
[14(28%) vs. 6(12%); p=0.046]. Patients suffering from
post-operative nausea and vomiting requiring rescue
anti-emetic were 14 (28%) in Group A and 6 in Group B.

Discussion

Numerous anti-emetic regimens, alone or in combination,
have been used for treatment and tried for prophylaxis
with some degree of effectiveness. Dexamethasone has
been used as an anti-emetic for more than 30 years in
patients undergoing chemotherapy with limited adverse
effects.’> Dexamethasone lessens the incidence of PONV
after abdominal'® and non- abdominal'? surgery and is
particularly useful for the prophylaxis of late nausea and
vomiting.18

Ondansetron a 5-HT3 receptor antagonist has provided
effective anti-emesis in surgical patients.’® Combination
of anti-emetic drugs could be an effective method to
control severe PONV, perhaps because there is no single
stimulus or cause for PONV.20
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Ondansetron has been shown to cause a dose-dependent
reduction in PONV with a plateau effect at 4mg, which is
the maximum recommended dose by the manufacturers
for prophylaxis against PONV.

In patients undergoing laparoscopic cholecystectomy,
high incidence of PONV has been reported (50-70%).2
Dexamethasone in a dose of 8-10mg has been used
frequently in the prevention of PONV.3.22 Fuijii et al found
a dose-dependent effect of dexamethasone with a
plateau effect at 8mg, which is also the most commonly
used dose in many studies.23

Ondansetron has a good effect against vomiting.
Dexamethasone also reduces the incidence of vomiting,
but appears to be more specific in the prevention of
nausea.2* This may explain why the combination of
ondansetron and dexamethasone has been shown to
reduce the overall incidence of both nausea and vomiting
when given for prophylaxis, an effect that is likely to be
additive.2

The current study compared the efficacy of ondansetron
4mg, with and without dexamethasone 8mg, in the
prevention of PONV after laparoscopic cholecystectomy.
During the first 6 hours post-operatively nausea and
vomiting was not observed in 88% (44/50) in the
combination of ondansetron and dexamethasone (Group
B) and 72% (36/50) in the ondansetron group (Group A),
while nausea and vomiting was observed in 12% (6/50)
patients in Group B and 28% (14/50) in group A. Nausea
and vomiting was significantly low in group B than group
A (p=0.046). Out of 50 patients, nausea was observed in 8
(16%) in Group A, while it was in 3(6%) patients in Group
B. Significant difference was not observed between
groups (p=0.11). Similarly, vomiting was observed in 6
(12%) cases in Group A and 3 (6%) cases in Group B.
Significant difference was also not observed between
groups for vomiting (p=0.487).

Imam SM et al.5 observed no nausea and vomiting in
77.5% of (31/40) patients receiving combination of
ondansetron and dexamethasone as compared to 47.5%
(19/40) who received ondansetron alone. All these
patients underwent elective caesarian sections (p<0.05).
They found that 22.5% experienced PONV either as
nausea and vomiting in the combination group. This
result is slightly higher than the current study (22.5% vs
12%). The incidence of PONV was higher in the
combination group in that study because all the patients
were pregnant, while we had no pregnant patients.

Mckenzie et al?6 conducted a double-blind, randomised
study to compare the effectiveness of ondansetron-
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dexamethasone (Group I) vs ondansetron (Group Il) alone
in female patients undergoing major gynaecological
surgery with general anaesthesia (GA). A complete
response, defined as no emesis and no need for rescue
anti-emetic during the 24-h post-operative period,
occurred in 52% patients in the combination group vs
38% in ondansetron group (p=0.045). Emesis occurred in
15% in Group | and 34% in Group Il (p=0.003). They
concluded that the combination anti-emesis of
ondansetron plus dexamethasone was more effective
than ondansetron alone for prophylaxis against PONV. As
far as the percentage analysis is concerned, the results of
the current study are better than the results shown by
McKenzie et al, when the parameters of vomiting
incidence and complete response are compared. A
complete response in the ondansetron group was 72% vs.
38% and in the combination group it was 88% vs. 52%.
Incidence of vomiting in the ondansetron group was 12%
vs. 34% and in the combination group, 6% vs. 15%.

Lopez-olaondo L et al.2? studied the efficacy of
ondansetron 4mg plus dexamethasone 8mg for
prophylaxis against PONV in 100 ASA | and Il females
undergoing major gynaecological surgery with GA. They
found that a complete response (no nausea and emetsis
episode during the 48-hour post-operative period)
occurred in 84% of patients in the ondansetron and
dexamethasone group, and in only 20% of patients in the
placebo group. In the ondansetron group, it occurred in
52% patients and in 60% patients in the dexamethasone
group. The incidence of nausea and emesis episodes in
the ondansetron with dexa group was lower than in the
placebo (p<0.01), ondansetron (p< 0.05) and
dexamethasone (p=0.057) groups. There was no
difference between ondansetron and dexamethasone,
and both were more effective than placebo (p<0.05 and
p<0.01 respectively). Dexamethasone appreared to be
preferable in preventing nausea than emetic episodes.
Fewer patients in the combination group needed rescue
anti-emetic (p<0.01 vs. placebo and p<0.05 vs.
ondansetron). They concluded that prophylactic
combination anti-emesis is effective against PONV. The
results of the current study seem statistically comparable.
A complete response in the combination group was 88%
vs. 84% and in ondansetron group, it was 72% vs. 52%.

Bano F et al'3 studied dexamethasone 8mg plus
ondansetron 4mg combination with dexamethasone
8mg alone in patients undergoing laparoscopic
cholocystectomy. They found that 81.6% patients didn't
have nausea and vomiting post-operatively in the
combination group, while 60.4% patients did not
complain of either nausea or vomiting in the
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dexamethasone group. The results of the current study
are comparable with respect to the combination group
i.e. 88% vs. 81.6%.

Ahmed N4 et al studied 67 patients undergoing
laparoscopic cholecystectomy receiving combination of
ondansetron and dexamethasone. They observed no
nausea and vomiting in 85% patients. Our results are
comparable with respect to ondansetron and
dexamethasone combination i.e. 88% vs. 85%.

Bhattarai B et al?8 compared the efficacy and safety of the
combination of ondansetron 4mg and dexamethasone
4mg with ondansetron 4mg alone given as prophylaxis
for PONV in 100 (50 in each group) ASA | and Il adult
patients undergoing laparoscopic surgery. They found
that a complete response occurred in 92% patients in the
combination group, while in the ondansetron group it
was 76%. The results of the current study seem statistically
comparable. A complete response in the combination
group was 88% vs. 92%, and in the ondansetron group, it
was 72% vs. 76%.

Dabbous AS et al?? enrolled 84 (42 in each group) patients
and compared the effectiveness of dexamethasone 8mg
with either granisetron Tmg or ondansetron 4mg in
patients undergoing laparoscopic surgery. They showed
no statistically significant difference in anti-emetic efficacy
in both groups. Our results are comparable with respect to
ondansetron and dexamethasone combination.

Conclusion

The occurrence of PONV was lower in combination
(ondansetron 4+ dexamethasone) group than
ondansetron alone. Therefore, the need for rescue anti-
emetic was lower in the combination group. Hence, the
efficacy of combination therapy was found to be superior
to ondansetron alone.
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