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Background : Nausea and emesis are undesirable events that may cause discomfort and 
suffering in the postoperative period. This study was carried out to evaluate the efficacy and safety of 
ondansetron for preventing postoperative nausea and vomiting in patients undergoing gastrointes­
tinal tract surgery. 

Methods : Using a randomized double-blind study design, 408 surgical patients (163 male 
and 245 female) receiving general endotracheal anesthesia were studied at five medical centers 
in Bangkok. Ondansetron (4 mg) or placebo was administered prior to induction of anesthesia. 
Episodes of nausea and vomiting, adverse events and laboratory tests (complete blood count and 
liver function test) were evaluated during 24 hours after study drug administration. 

Results : The incidence of postoperative nausea and vomiting in the placebo group (42.7 
and 35.2%) were significantly higher than the ondansetron group (23.9 and 15.4%). However, no 
significant differences occurred in the incidence of adverse events or changes in laboratory tests 
in the ondansetron group compared to the placebo group. 

Conclusions : Ondansetron 4 mg given intravenously before surgery is safe and effective 
for preventing postoperative nausea and emesis following gastrointestinal tract surgery. 
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Postoperative nausea and vomiting (PONV) 
are among the undesirable symptoms that may cause 
severe discomfort to patients and delay their dis­
charge especially in ambulatory surgical patients. 
The incidence is as great as 30 to 80 per cent and 
has remained unchanged over the last 30 years( 1). 
The etiology of PONV is multifactoriaJ(2) and a 
variety of antiemetics have been used to prevent or 
treat these symptoms. However, the effectiveness 
of treatment varies0.3) and it also causes some 
undesirable effects such as sedation, dysphoria, 
hypotension and/or extrapyramidal symptoms( 4-6). 
Ondansetron is a relatively new antiemetic which is 
a carbazalone derivative that is structurally related 
to serotonin and possesses specific 5-hydroxytrypta­
mine (5 HT) and subtype 3 receptor antagonismC7). 
Preliminary and multicenter studies have shown that 
ondansetron 4 to 8 mg given intravenously is effec­
tive in the prevention and treatment of postopera­
tive nausea and vomiting(8,9). The objective of this 
multicenter trial was to evaluate the efficacy and 
safety of prophylactic 4 mg of intravenous ondan­
setron in Thai patients who underwent gastrointes­
tinal and biliary tract surgery under general endotra­
cheal anesthesia. 

MATERIAL AND METHOD 
After obtaining the institutional ethics 

committee approval and informed consent from 
patients, 408 ASA physical status I or II patients 
between 18 and 75 years of age were recruited. 
These patients were scheduled for gastrointestinal 
and biliary tract surgery under general endotracheal 
anesthesia at five medical centers in Bangkok. 
Patients were excluded from enrollment if they had 
received any other antiemetic agent within 24 hours 
before the study began, had vomited or retched 
within 24 hours, were pregnant or breastfeeding, 
were more than 100 kg in weight, were scheduled for 
inguinal hernia repair, had a recent history of drug or 
alcohol abuse, or had any other contraindications to 
ondansetron. 

Patients were randomized within each cen­
ter to receive either 4 mg ondansetron or placebo. 
Each medication was coded and contained in iden­
tical ampoules so that the patient and investigator 
were unaware of the nature of the drug being admi­
nistered. Ampoules containing ondansetron 4 mg 
and placebo were labelled, pre-packed and supplied 
by Glaxo Group Research Limited. The study drug 
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was administered intravenously over a 2-5 min 
period immediately before induction of anesthesia. 
Blood pressure and heart rate were monitored imme­
diately before and after study drug administration. 

Premedication was limited to any benzo­
diazepines except lorazepam. All patients under­
went endotracheal intubation and received balanced 
general anesthesia including an induction agent 
(thiopentone or propofol), an opioid analgesic (fen­
tanyl) and nitrous oxide-oxygen. In some instances 
isoflurane or halothane were administered as neces­
sary. Neuromuscular blockade was facilitated with 
succinylcholine, atracurium, pancuronium or vecu­
ronium and reversed with an anticholinesterase 
(neostigmine) with atropine. 

Assessments of PONY were made at I, 2, 
4, 8 and 24 hours after recovery from anesthesia. 
An emetic episode was defined as a vomiting or 
retching event or any combination of these events 
that occurred in rapid sequence (less than !-min 
between events) or any number of continuous 
retches and/or vomits. Continuous retching and/or 
vomiting was defined as two or more retches and/ 
or vomits that occurred within one minute of each 
other. Nausea was defined on a categorical 11-point 
linear whole number scale for which 0 represented 
"no nausea" and 10 represented "nausea as bad as it 
can possibly be". Rescue therapy was allowed at 
any time upon patient request or if the investigator 
considered it appropriate. The choice of rescue 
antiemetic was left to the discretion of the investi­
gator and the patient was considered a treatment 
failure. All adverse events and postoperative con­
comitant medication were also recorded. Blood 
samples for laboratory safety studies including 
complete blood counts and liver function tests were 
taken preoperatively and at 24 hours after study 
drug administration. 

All statistical comparisons in this study 
were placebo group versus ondansetron group. 
Patient baseline data, incidence of nausea and emesis 
and adverse events were analysed by student's t­

test, chi-square test or Fisher's exact test whenever 
appropriate. Number of emetic episodes and severity 
of nausea were analysed employing Wilcoxon rank­
sum test. Multiple logistic regression was used to 
determine the association between several confoun­
ders including age, sex, duration and type of surgery 
performed. All tests were two-tailed at a signifi­
cance level of 0.05. 
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RESULTS 
Patient characteristics 

A total of 408 patients ( ondansetron group 
= 207 ; placebo group = 201) were enrolled in this 
study. Six of the 207 patients who received ondan­
setron and 2 of the 201 patients who received the 
placebo were not included in the analysis of effi­
cacy because of major protocol violations that may 
have altered the interpretation of results. These pro­
tocol violations included receipt of other antie­
metics in addition to ondansetron or surgery was 
cancelled after study drug administration. All 408 
patients were included in the safety evaluation of 
ondansetron. 

Table 1. Baseline data. 

Variables Ondansetron Placebo P-value 

I. No. of patient 
2. Age (year) 

-Mean 
-S.D. 

3. Sex 
-Male 
-Female 

4. Weight (kg) 
-Mean 
-S.D. 

Per cent 
60 

40 

20 

0 

42.7 

Nausea 
P=O.OOO 

201 

50.36 
14.17 

81 
120 

58.65 
10.92 

199 

50.07 0.84 
15.47 

71 0.74 
122 

57.19 0.21 
12.08 

• Placebo 
I'!TI Ondansetron I 

Emesis 
P=O.OOO 

Fig. 1. The percentage of nausea and emesis in 
each study group. 

The important baseline data are presented 
in Tablel. The age, sex and weight of the patients 
were comparable in both groups. 

Efficacy 
The incidence of nausea and emesis during 

the first 24 hours after surgery were significantly 
higher in the placebo group compared to the onden­
setron group (Fig. 1). The number of emetic episodes 
experienced during the 24-h. period after recovery 
from anesthesia was lower in the ondansetran group 
(Table 2). The severity of nausea was compared 
between each study group by using the highest 
score during the 24-h period (Table 3). The result 
indicated that the severity of nausea was signifi­
cantly less in the ondansetron-treated group. The 
multiple logistic regression was performed to deter­
mine the magnitude of association between poten­
tial confounding factors (age, sex, duration and type 
of surgery) and the incidence of nausea and vomit­
ing. The age, duration and type of surgery had no 
influence on the incidence of nausea and vomiting. 
Females were more likely to have nausea ( 1.8 times 
i.e ODD-RATIO = 1.8642) and have emesis ( 1.2 
times i.e ODD-RATIO = 1,2103) compared to 
males (p-value = 0.0127 and 0.5439 respectively). 
Ondansetron was more effective than placebo in 
preventing nausea and emesis over the entire 24-h 
period. The placebo-treated group had a 2.39 and 

Table 2. The number of emetic episodes during the 
24-hour period. 

Group 

Ondansetron 
Placebo 

Total 

n 

201 
199 

400 

Wilcoxon Rank Sum Test 

Mean Rank 

180.25 
220 

P- Values 

0.0000 

Table 3. The severity of nausea in each study group. 

Group 

Ondansetron 
Placebo 

n 

201 
198 

Wilcoxon Rank Sum Test 

Mean Rank 

178.76 
221.56 

P- Values 

0.000 
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2.47 times higher rate of nausea and vomiting than 
the ondansetron-treated group (ODD-RATIO = 
2.3974 and 2.4709 ; p-value = 0.0001 and 0.0021 
respectively). 

Safety 
No significant difference in the incidence 

of adverse events between placebo and ondansetron 
group (4 and 4.8% respectively) was detected. The 
number of adverse events reported in the ondan­
setron group was 10 which included palpitation, 
hiccough (2), skin rash, premature ventricular con­
traction, delayed recovery, headache (3 ), broncho­
spasm, flushing, dizziness and feeling warm. In the 
placebo group, the reported adverse events were 
hypoventilation, dizziness (4), urinary retention, hie­
cough, urticaria, itching and constipation. 

Changes in clinical laboratory test results 
including complete blood counts and liver function 
tests were generally similar in both the placebo and 
ondansetron groups. 

DISCUSSION 
The etiology of PONY is multifactorial and 

may include those factors related and unrelated to 
anesthesia. Ondansetron, which is a selective anta­
gonist of 5-HT3 receptors, appears to be a pro­
mising antiemetic to antagonize nausea and vomit­
ing induced by chemotherapy and radio-therapy( 1 0) 
as well as PONV(8,9). In our study, we used 4 mg 
of ondansetron which is the lowest effective dose 
according to the study by Kovac et al01) to com-
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pare with placebo. Our results demonstrated that 
ondansetron continued to be effective in preventing 
PONY in patients undergoing gastrointestinal tract 
and biliary tract surgery. In those patients who had 
nausea and vomiting during the 24-h period of study, 
the severity of nausea and the number of emetic 
episodes were also lower in the ondansetron-treated 
group. These results were in agreement with other 
studies performed in those patients having other 
types of surgery(8,9, 11-14). For the factors influenc­
ing PONY, Smessaert et al05) found the incidence 
of nausea and vomiting to be equal in children of 
both sex until 11 years of age when females began 
to show a tendency to vomit more frequently than 
males. In our study we also demonstrated that 
females had a higher incidence of PONY than 
males. 

For safety evaluation, ondansetron appears 
to be a safe antiemetic. Several adverse effects 
reported in our patients who had received ondan­
setron were not significantly different from those 
seen in patients who had received placebo. Head­
ache and dizziness which were reported to be related 
to ondansetron were tolerable and required no treat­
ment. Few patients demonstrated increases in hepa­
tic transaminase and resolved spontaneously on 
subsequent follow-up. 

In conclusion, 4 mg of intravenous ondan­
setron appears to be an effective antiemetic in pre­
venting PONY in patients undergoing gastrointes­
tinal tract surgery. It was well tolerated and had a 
low incidence of side effects. 

(Received for publication on July 29. 1998) 
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