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Treatment of Postoperative Nausea and Vomiting
after Outpatient Surgery with the 5-HT;
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Background: Postoperative nausea and vomiting following
outpatient surgery can significantly delay discharge. This
study evaluates the safety and efficacy of ondansetron (a new
5-HT; antagonist) in the treatment of postoperative nausea
and vomiting in patients following outpatient surgery.

Metbods: Five hundred outpatient surgical patients (53 male
and 447 female), receiving general endotracheal anesthesia,
were studied at ten centers. Patients were stratified by gender
and received, in a randomized, double-blind manner, 1, 4, or
8 mg ondansetron or placebo in response to nausea and/or
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vomiting postoperatively. Episodes of vomiting, nausea scores,
adverse events, vital signs, and laboratory values were eval-
uated before and during the 24 h after study drug adminis-
tration.

Results: Complete response to study medication (no vomiting
and/or retching, and no rescue antiemetic over the initial 0-
2-h period) was more frequent in the ondansetron groups (1
mg 57%, 4 mg 61%, and 8 mg 57%) than in the placebo group
(30%, P < .001). For the 0-24-h study a complete response
occurred in only 15% of the placebo group compared to 41%,
47%, and 47% of the 1-, 4-, and 8-mg ondansetron groups, re-
spectively (P < .001 for all comparisons with placebo). Median
nausea scores (range 0-10) during the initial observation pe-
riod (0-2 h) were significantly lower for all doses of ondan-
setron (1.3, 0.8, 1.8 for 1, 4, and 8 mg, respectively) as com-
pared with placebo (2.3). No significant differences occurred
in hemodynamic stability, incidence of adverse events, or
changes in laboratory values in the ondansetron groups com-
pared to the placebo group.

Conclusions: Ondansetron, in doses less than 8 mg, is a safe,
effective antiemetic for treating postoperative nausea and
vomiting. (Key words: Antagonists, serotonin: ondansetron.
Receptors, 5-HT;: serotonin. Complications, postoperative:
nausea; vomiting.)

OF the 22 million surgical procedures performed an-
nually in the United States, approximately 50% take
place in outpatient settings.’ Postoperative nausea and
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vomiting are two of the primary causes of morbidity in
patients undergoing outpatient surgical procedures.
These factors not only cause patient discomfort in the
hospital and at home, but also prolong recovery room
stays and even result in overnight hospital admission.

Available antiecmetic agents include the antihista-
mines (e.g., hydroxyzine, promethazine), butyrophe-
nones (e.g., droperidol), and dopamine antagonists
(e.g., metoclopramide). While these drugs are consid-
ered effective in the treatment of postoperative nausea
and vomiting, only a few have been proved effective
as single-drug therapy in cases where no prophylactic
anticmetic was administered preoperatively.*™” These
drugs also have undesirable side effects, including ex-
cessive sedation, hypotension, dry mouth, dysphoria,
hallucinations, and extrapyramidal reactions, all of
which may compound patient morbidity.* "'

Ondansetron, one of the new class of 5-hydroxytryp-
tamine subtype 3 (5-HT;) receptor antagonists, has
been shown to be effective in the prevention of nausea
and vomiting associated with highly emetic cancer
chemotherapy.'? Studies in the postoperative setting
have shown ondansetron (8 mg iv) to be effective in
prevention'? and treatment'™'® of postoperative nausca
and vomiting. The objective of this multicenter trial
was to determine whether smaller doses of ondansetron
arc effective compared with placebo in the treatment
of postoperative nausea and vomiting. The safety and
efficacy of three intravenous doses of ondansetron (1,
4, and 8 mg) were cach compared to placebo in the
treatment of postoperative nausca and vomiting in male
and female patients who underwent outpatient surgical
procedures after receiving general endotracheal anes-
thesia.

Methods and Materials

Written informed consent was obtained from 1,346
paticnts at ten institutions after approval by cach in-
stitution’s Human Subjects Committee. Patients were
ASA physical status I or 11 between the ages of 17 and
70 yr who were scheduled to undergo outpatient sur-
gical procedures with general endotracheal anesthesia.
The subset of patients (500 total) who subsequently
experienced postoperative nausea or vomiting within
2 h of admission to the post anesthesia care unit (PACU)
were entered into the treatment groups.

Paticnts were ineligible for the study if they had re-
ceived any other antiemetic agent within 24 h before
the study began, had vomited or retched within 24 h,
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had prestudy serum alanine amino transaminase (ALT)
concentrations greater than twice the upper limit of
the normal range, had a serum creatinine > 2.0 mg/
dl, were more than 100% over ideal body weight, had
a liver or peritoneal biopsy performed during the sur-
gical procedure, were breastfeeding, or had continuous
gastric suction vig an intragastric tube during surgery.
All women were required to have a negative pregnancy
test before enrollment in the study.

General endotracheal anesthesia included an induc-
tion agent (thiopental, thiamylal, or methohexital),
an opioid analgesic (fentanyl, morphine sulfate, or
alfentanil), and nitrous oxide-oxygen. Isoflurane was
administered as necessary to maintain hemodynamic
stability. Neuromuscular blocking agents included
succinylcholine, d-tubocurarine, pancuronium, atra-
curium, and vecuronium. Reversal of neuromuscular
blockade was achieved with neostigmine or edrophon-
ium, with glycopyrrolate or atropine administration as
needed. Premedication was limited to midazolam, fen-
tanyl, or alfentanil.

After complaint of nausea or vomiting in the PACU,
patients were randomized to receive 1, 4, or 8 mg on-
dansetron (administered as ondansctron hydrochloride
dihydrate), or placcbo intravenously over 2-5 min.
Ondansctron for injection (2 mg/ml) and matching
placebo supplies were provided by Glaxo Inc. (Re-
scarch Triangle Park, NC). Placebo was a sterile isotonic
solution containing citric acid monohydrate, sodium
citrate, sodium chloride, and water for injection buf-
fered to pH 3.5. All ondansetron doses were diluted
with placebo to a volume of 8 ml and then with normal
saline (0.9% NaCl) to a total volume of 20 ml to main-
tain the blinded design of the study. The placebo dose
was 8 ml diluted with normal saline to 20 ml. The
study continued for 24 h after study drug infusion.

Before study drug administration in the PACU, pa-
tients were asked to assess their nausea using a whole
number lincar numeric scale of 0—-10, with 0 described
as 'no nausea’ and 10 described as “‘nausea as bad as
it could possibly be.”’"* For 2 h after study drug ad-
ministration, patients continued to assess their nausea
at 30-min intervals. Additionally, the number of emetic
episodes (vomiting and retching) was recorded. Vital
signs (blood pressure, heart rate, and respiratory rate)
were collected before and at 2, 4, 6, 8, 10, 20, 30, 60,
and 120 min after study drug administration. Blood
samples for laboratory tests were collected before study
drug administration, before PACU discharge, and at the
end of the 24-h study. Complete blood counts with
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differentials and serum chemistries including liver en-
zymes were performed on all samples.

All patients receiving the study drug were observed
for a minimum of 2 h then discharged from the PACU
when standard discharge criteria were met. Before dis-
charge, patients were given a diary card to be com-
pleted at the end of the 24-h study. Patients were to
record all medications taken (including antiemetic
medications), all vomiting or retching episodes, any
adverse events, and an overall assessment of their nau-
sea, from the time they left the hospital until the end
of the 24-h study. Patients also were contacted by tele-
phone to verify all data recorded on the diary card.

Nausea and/or vomiting that persisted after study drug
administration was treated by the principal investigator
at each study site according to the standards of care at
each institution. Choice of antiemetic therapy was left
to the discretion of the individual investigators.

Before randomization, patients were stratified by
gender to ensure equal distribution of doses within
cach strata. The Mantel-Haenszel test was used to com-
pare each of the three doses to placebo across strata.
The primary efficacy variable was the number of emetic
episodes the patient experienced. The number of
emetic episodes (vomiting or retching) was grouped
to create treatment response variables. A complete re-

Table 1. Patient Characteristics

sponse was defined as no emetic episodes. If a patient
experienced more than one emetic episode or required
rescue antiemetic therapy following study drug admin-
istration, patients were considered treatment failures.
All tests were two-tailed and were considered significant
at P < .05.

Nausea scores were the secondary efficacy variable.
Median nausea scores were calculated at each time
point for each treatment group. If a patient required
rescue antiemetic therapy for nausea or vomiting, the
last nausea score before rescue was carried over to the
remaining time point(s) to calculate a median overall
nausea score for the 0-2-h study. Wilcoxon’s rank-sum
test was used to compare each of the ondansetron treat-
ment groups to placebo with respect to changes in
nausea scores from the baseline nausea score. No cor-
rection was made for multiple comparisons. For vital
sign and laboratory means analysis, the mean of the
difference from baseline for each ondansetron group
was compared with that of the placebo group, using
the two-sample 7 test at a significance level of 0.05.

Results

Patient demographic data are presented in table 1.
No significant differences existed among the 1 mg, 4

Ondansetron
Placebo 1mg a4mg 8 mg
Characteristic (n = 129) (n = 130) (n=119) (n=122)

Sex (%)

Female 90 88 90 89

Male 10 12 10 11
Ethnic origin (%)

Caucasian 84 82 76 80

Asian 2 0 <1 <1

African American 9 12 22 13

Other 5 7 2 6
Age* (yr) 336 +08 335+ 0.8 316+ 07 33308
Weight* (kg) 66.8 + 1.3 66.8+1.3 693+ 15 69.6+14
Duration of anesthesia* (min) 64.4 + 31 64.5 + 3.0 68.8 +4.2 65.3 + 3.1
Opioid in PACU (%) 57 63 61 64
Surgery type (%)

Gynecologic 78 72 71 71

Orthopedic 8 11 17 12

Peripheral 7 8 5 5

ENT/oral 5 7 3 8

Eye 2 2 2 2

Abdominal 1 0 3 1

* Values are mean + SE.
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mg, 8 mg, or placebo groups with respect to gender
distribution, weight, height, number of days since last
menstrual cycle, alcohol consumption, and previous
anesthetic experience. The 4-mg group was signifi-
cantly different from placebo with respect to age and
ethnic origin distribution. Neither of these character-
istics nor their interaction with treatment were signif-
icant. Trecatment groups were also similar with respect
to surgery type and duration of anesthesia. Between
71% and 78% of the patients in cach group had gyne-
cologic surgery. The mean duration of anesthesia in
cach group was approximately 1 h. All patients received
an opioid intraoperatively. Similar percentages of pa-
tients in cach treatment group received opioids in the
PACU. During the 22 hafter discharge, 57% of placebo
patients and 56-60% of ondansctron patients received
opioids. Data collected from the time of discharge from
PACU to 24 h after study drug administration was avail-
able for 497 of the 500 patients enrolled.
Postoperatively, within the first 2 h after study drug
administration, significantly fewer patients receiving
placebo had no emetic episodes (complete response)
than either 1, 4, or 8 mg ondansetron patients (P
< .001 all ondansetron groups compared to placebo,
fig. 1). Similarly, over the entire 24 h following study
drug administration, significantly fewer patients re-
ceiving placebo were complete responders compared
to any of the ondansetron treated groups (fig. 1). In
the 0-2 h and the 0-24 h after study drug administra-
tion, significantly more patients receiving placebo had
more than one emetic episode, received rescue med-
ication, or were withdrawn (treatment failures) than
did patients in the ondansctron treatment groups (fig.
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Fig. 1. The percentage of patients in each study group having
no emetic episodes during the initial observation period (0-
2 h) and during the follow-up period (0-24 h). * - P < .001
compared to placebo.

Ancesthesiology, V 78, No 1, Jan 1993

I FLACERD
ESASY 1M
100 14 MG
o a0 - R T
T
3 B0
E a b
z w
TN &
E =
- W 50 — W
o E e Bl
w a0 .
5%
o E 30
E 20
= 10y
a b b Y, B
0-2HOURS - 24 HOURS

Fig. 2. The percentage of patients in the placebo group versus
the three ondansetron treatment groups classified as treatment
failures (more than one emetic episode or administration of
a rescue antiemetic) during the initial observation period (0-
2 h) and during the follow-up period (0-24 h). * = P < .05
compared to placebo; ** = P < .001 compared to placebo.

2). The percentage of patients with a complete re-
sponsc over the 24-h study is shown in table 2. On-
dansetron, in addition to providing acute relief from
nausca and vomiting, provides protection against nau-
sca or vomiting during the 24 h following drug admin-
istration. Median, first and third quartiles, and range of
nausca scores for all trcatment groups over the 0-2-h
study are shown in figure 3. There were significant dif-
ferences in median nauscea scores for each ondansetron
group compared with placebo. When the data are split
by strata, similar results are seen. Among female pa-
tients, 15% of placebo-treated patients were complete
responders compared to 38% (1 mg), 47% (4 mg), and
406% (8 mg) of the ondansetron-treated patients over
the 0-24-h study.

There was no significant difference in the incidence
of adverse events between placebo and each of the on-

Table 2. Duration of Antiemetic Effect

% of Patients without Emeis
or Rescue Antiemetic

Time after Placebo 1mg* 4mg* 8 mg*
Administration (n - 129) (n = 130) (n = 119) (n = 122)
30 min 68 78 85 87
60 min 48 65 74 70
90 min 38 60 66 63
120 min 30 57 62 58
24 h 15 41 49 47

* P < .005, each treatment group versus placebo.
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Fig. 3. The median (horizontal line), first and third quartiles
(box), and range (vertical line) of nausea scores for patients
before (Pre) and after (Post) study drug administration. Post
represents overall scores for the initial observation period

(0-2 h).* = P< .05 compared to placebo; ** = P < .005 compared
to placebo.

dansetron groups (table 3). All adverse events that oc-
curred at a frequency of 5% or greater in any group are
listed. The most frequently reported events were head-
ache, dizziness, musculoskeletal pain, drowsiness/se-
dation, and nonspecific chest pain.

Mean vital signs were similar among all four treatment
groups throughout the 0-2-h study. Means of laboratory
tests, adjusted for baseline for the ondansetron groups
and for multiple comparisons, were not significantly
different compared to the placebo group at 2 and 24
h after study drug administration. One patient who re-
ceived placebo and one patient who received 4 mg
ondansetron experienced increases in hepatic trans-
aminases that resolved spontaneously. A third patient
who received placebo had a transient elevation in total
bilirubin at the 24-h assessment.

Discussion

It is generally accepted that outpatient surgical pro-
cedures are a cost-effective and efficient method of pa-
tient care. Nausea and vomiting after surgery can negate
the benefits of outpatient surgery by increasing recovery
time, intensity of nursing care, and patient morbidity.
In addition, nausea and vomiting can persist after the
patient is discharged from the PACU and can be exac-
erbated by ambulation. An effective antiemetic that
could be used to treat nausea and vomiting when they
occurred, without extending recovery time, and which
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would remain effective for the 24 h following treatment
would be a significant asset to the anesthesiologists’
armamentarium of drugs.

Previous studies have proved the effectiveness of 8
mg ondansetron in the prevention and treatment of
postoperative nausea and vomiting.'*'> The objective
of this trial was to determine whether smaller doses
are effective compared to placebo. In this trial 1-, 4-,
or 8-mg intravenous doses of ondansetron were all sig-
nificantly more effective in treating established nausea
or vomiting than placebo. Each ondansetron dose also
resulted in significantly lower nausea scores during the
2-h initial observation period as compared with pla-
cebo. There was also a significantly lower rate of treat-
ment faitlure in the ondansetron groups as compared
with placebo during the initial observation period and
during the remainder of the 24-h study.

While available antiemetics are generally considered
effective in the treatment of postoperative nausea and
vomiting, few have been tested as single doses against
placebo in patients with established nausea and/or
emesis. The side-effect profile, particularly sedation,
may limit the usefulness of these agents in the outpa-
tient surgery population, especially when administered
late in the recovery period.

In this study, headache, dizziness, and drowsiness or
sedation were not significantly different in the ondan-
setron-treated patients compared with placebo. There-
fore, it does not appear that ondansetron affects mental
status. Additionally, ondansetron does not affect car-
diovascular or respiratory status, as indicated by similar
mean vital signs across all treatment groups, nor does
it affect laboratory values.

While it is difficult to compare this study to others
in the literature because of differences in methodology,

Table 3. Adverse Events

Ondansetron
Placebo 1mg 4 mg 8 mg
Events n=129) (M=130) (n=119) (n=122)

Any adverse event 64 55 57 63
Headache 18 11 20 21
Dizziness 15 13 10 16
Musculoskeletal pain 12 2 9 14
Drowsiness/

sedation 7 7 6 8
Nonspecific chest

pain 5 4 2 4

Values are percentages.
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ondansetron appears to be as efficacious as available
antiemetics. In a comparison study, Loeser et al.
showed that droperidol (5 mg im) had 33% fewer and
prochlorperazine (10 mg im) 37% fewer patients ex-
periencing vomiting at 4 h post treatment than did the
placebo group.” Only droperidol continued to have
significantly fewer patients with vomiting (31%) at 24
h compared to placebo. A direct comparison of ondan-
setron with these agents is needed.

Ondansetron appears to be an effective antiemetic
when used to treat nausea and vomiting in outpatients.
All doses tested (1, 4, and 8 mg) were significantly
better than placebo in treating postoperative nausca
and vomiting and preventing its recurrence. All ondan-
scetron doses were well tolerated with an incidence of
side effects no greater than placebo. making this drug
an attractive choice as an antiemetic in the outpatient
surgery setting.
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