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Propbylactic Ondansetron in Prevention of
Postoperative Nausea and Vomiting following

Pediatric Strabismus Surgery

A Dose-Response Study

Senthilkumar Sadhasivam, M.D.,* Dilip Shende, M.D.,t Rashmi Madan, M.D.%

Background: This study evaluated the antiemetic effective-
ness, dose-response, and clinical usefulness of prophylactic
ondansetron in the prevention of postoperative nausea and
vomiting (PONV) in children undergoing strabismus repair.

Method: The authors observed 180 children, American Soci-
ety of Anesthesiologists physical status I or II, 2-12 yr of age,
who were undergoing strabismus repair. After induaction of
anesthesia with halothane and nitrous oxide in oxygen or in-
travenous thiopental, children received either placebo (saline)
or intravenous ondansetron in doses of 25, 50, 75, 100, and 150
pg/kg (n = 30). The trachea was intubated and ventilation was
controlled. Perioperative analgesic and fluid requirements were
standardized. Episodes of nausea and vomiting were recorded
for the first 24 h postoperatively. Data such as nonsurrogate
(parental satisfaction scores and duration of postanesthesia
care unit stay) and therapeutic (numbers needed to prevent and
harm) outcome measures were collected.

Results: The incidences of PONV in the placebo and 25-, 50-,
75-, 100-, and 150-pug/kg ondansetron groups were 83, 77, 47,
30, 30, and 27%, respectively. The incidence was less in the 75-
P = 0.002), 100- (P = 0.002), and 150-pug/kg (P < 0.001) on-
dansetron groups compared with placebo. Duration of stay in
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the postanesthesia care unit was shorter in the 75-, 100-, and
150-ug/kg ondansetron groups (P < 0.002) compared with the
placebo group. Parental assessment scores for the child’s peri-
operative experience and the positive number needed to pre-
vent PONV were also better and favorable in the 75-, 100-, and
150-ug/kg ondansetron groups compared with the placebo
group. The incidence (P > 0.99) and severity (P = 0.63) of PONV
were similar in the 75- and 150-ug/kg ondansetron groups.
Surrogate, nonsurrogate, and therapeutic outcome measures
revealed that 75 ug/kg ondansetron provided the same benefits
as did 100 and 150 ug/kg.

Conclusion: The routine prophylactic use of ondansetron at a
dose of 75 ug/kg is as effective as 150 pg/kg in preventing PONV
and improving the “true” outcome measures after strabismus
repair in children. (Key words: Emesis; PONV.)

POSTOPERATIVE nausea and vomiting (PONV) remains
a distressing and common problem after strabismus re-
pair, despite the use of available antiemetics. Ondanse-
tron is commonly used because of its effectiveness and
safety compared with alternative antiemetics, but its use
has been criticized because most studies that evaluated
the effects of ondansetron on PONV reported surrogate
outcome measures, such as incidence of PONV or num-
ber of emetic episodes per patient, rather than more
meaningful outcome measures, such as patient satis-
faction, duration of hospital stay, and incidence of unan-
ticipated hospital admission." A recent meta-analysis,
which reviewed the effectiveness and safety data for
ondansetron for preventing PONV, has challenged rou-
tine prophylactic use of ondansetron based on benefit
and risk data and stated that effectiveness of ondanse-
tron in children has been poorly documented.? No clin-
ical trial has evaluated the dose effectiveness and clinical
usefulness of prophylactic ondansetron in a homoge-
nous pediatric population undergoing strabismus repair
with more important “true” outcome measures, such as
patient comfort (parental assessment scores), and mea-
sures that help in therapeutic decision-making to assess
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the clinical usefulness of a drug or a practice such as the
number needed to treat to prevent one episode of PONV
(NNTP) and the number neceded to treat to harm (to
cause one adverse event) (NNTH). In this study, we
aimed to evaluate the effectiveness and the clinical use-
fulness of “routine” prophylactic ondansetron with clin-
ically more useful nonsurrogate and therapeutic out-
come measures in a dose-response fashion in children
undergoing strabismus repair.

Materials and Methods

After obtaining institutional review board approval and
informed parental consent, in this prospective, random-
ized, placebo-controlied, double-blind study we enrolled
180 children classified as American Society of Anesthe-
siologists physical status I or II between the ages of 2 and
12 yr undergoing strabismus repair during general anes-
thesia. We excluded children who were administered
drugs known to have antiemetic effects (e.g., phenothia-
zines, benzamides, scopolamine, corticosteroids, tricy-
clic antidepressants) in the 24 h before surgery. Children
did not consume milk or solid food for at least 6 h before
operation; clear fluids were allowed until 3 h before
induction. Children were not premedicated. Anesthesia
was induced with halothane and nitrous oxide in oxygen
via a face mask or with intravenous thiopental. After
induction of anesthesia and establishment of venous
access, tracheal intubation was facilitated with 100
ug/kg intravenous vecuronium, and anesthesia was
maintained with halothane and nitrous oxide, along with
0.75 mg/kg intravenous meperidine. A random-number
generator was used to assign each child prospectively to
receive either saline placebo or ondansetron in a dose of
25, 50, 75, 100, or 150 ug/kg. All study drugs were
prepared in fixed volumes of 5 ml by an anesthetist not
otherwise involved in patient care, to maintain the dou-
ble-blind nature of the study. Intraoperative intravenous
fluid management consisted of administration of lactated
Ringer’s solution sufficient to correct half the preopera-
tive fluid deficit in the first hour, followed by mainte-
nance fluids according to body weight.> At the end of
the procedure, residual neuromuscular blockade was
antagonized with 50 ug/kg neostigmine and 10 pg/kg
glycopyrrolate, the stomach was suctioned, and the tra-
chea was extubated while the child was awake.

Postoperatively, all children were transported to the
postanesthesia care unit (PACU). The anesthesiologist
who provided intraoperative care assessed postanes-
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thetic recovery using the scoring system of Aldrete and
Kroulik.* Time to achieve complete recovery (score of
10) was recorded for all children. Postoperatively, anal-
gesia was provided if older children reported pain or if
younger children cried. Oral ibuprofen 10 mg/kg was
given as the analgesic of first choice, and, for pain in
children who had PONV in the immediate postoperative
period in the PACU, 0.5 mg/kg meperidine was admin-
istered intravenously as the analgesic of second choice
by the anesthesiologist who provided intraoperative
care. Intravenous fluid comprised lactated Ringer’s solu-
tion, replacing the rest of the fluid deficit and mainte-
nance fluids in the recovery room.

All episodes of PONV in the first 24 h of the postop-
erative period in the hospital at the intervals of 0-2 h,
2-6 h, and 6-24 h were evaluated using a numeric
scoring system for PONV (0 = no nausea or vomiting,
1 = nausea but no vomiting, 2 = vomiting once in 30
min, 3 = two or more episodes of vomiting in 30 min) by
the PACU and ward nursing staffs, who were aware of
the nature of the study but blind to the study drug and
dose. We did not assess nausea in very young children
(younger than 6 yr). Any child having a score of 3 was
considered to have severe vomiting and was treated with
150 ug/kg intravenous metoclopramide as a rescue an-
tiemetic. If metoclopramide failed to control emesis, 0.5
mg/kg promethazine was used as the rescue antiemetic
of second choice.

The criteria for discharge from the PACU to the ward
included maintenance of patent airway without assis-
tance, stable vital signs, adequate pain control, and no
nausea and vomiting in the first 2 h after surgery. Those
children who had PONV in first 2 h of stay were observed
in the PACU until they remained PONV free for 1 h.

Finally, at 24 h after surgery, the primary caretaker was
asked to give a global assessment of the entire postop-
erative experience of the child (parental satisfaction
score) using an 11-point verbal numeric scoring system
(0 = not at all satisfied, 10 = fully satisfied).

Statistical Analysis

Prestudy power analysis determined that 31 and 22
patients would be necessary in each group to have a 90%
chance (B = 0.1) of detecting 40 and 50% relative re-
ductions in PONV, respectively, from our institute basal
incidence of 80%, at the 95% confidence interval limits
(@ = 0.05). (The analysis used version 6.0 of Epi Info
[Center for Disease Control, and World Health Organi-
zation, Switzerland]). This sample size was only based on
comparison with the placebo group; intergroup compar-
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Table 1. Demographic and Clinical Data

Ondansetron Groups* (ug/kg)

Placebo Group

Demographic and Clinical Data (n = 30) 25 50 75 100 150
Age (yr) 6828 7629 6.6 = 3.1 6.1 + 3.4 6.2 +34 6.0 = 3.3
Sex (M/F) 15/15 15/15 15/15 13/17 13/17 14/16
Weight (kg) 19.4 * 8.0 20.5 + 8.7 195+786 19.3 = 10.0 20.6 = 10.2 18.8 = 8.9
ASA status I/l 28/2 28/2 28/2 30/0 30/0 29/1
Durations of
Anesthesia (min) 65.8 = 16.6 68.4 = 17.3 67.4 ~ 18.1 66.2 + 18.2 68.4 + 13.4 65.3 + 15.8
Surgery (min) 50.0 = 16.7 52.4 =174 53.0 £17.4 51.0x17.0 53.4 £ 12.0 503 £ 15.5
No. of muscles
1 6/30 7/30 6/30 3/30 3/30 5/30
2 20/30 20/30 19/30 21/30 19/30 22/30
3 2/30 1/30 3/30 2/30 4/30 1/30
4 2/30 2/30 2/30 4/30 4/30 2/30
Recovery time (min) 20.7 + 16.7 18.3 £ 153 21.7 113 19.4 = 101 17.2 =94 19.3 = 18.7
Requirements of
Intravenous fluids (mlI/kg) 171 £55 188 £ 59 16.8 + 5.7 16.4 + 6.7 16.1 £ 6.6 16.4 + 5.9
Analgesics (mg/kg)
Meperidine (IV)
Intraoperative 15.6 + 6.8 16.8 + 8.2 15.6 + 8.5 15.7 = 8.3 15.1 + 6.6 152+72
Postoperative 7/30 6/30 4/30 2/30 3/30 2/30
Ibuprofen (oral)
Postoperative 13/30 18/30 16/30 14/30 17/30 18/30

Age, weight, anesthetic, surgical and recovery times, requirements of intravenous fluids and intraoperative meperidine were presented as the mean = SD. ASA
physical status, sex ratio, number of muscles operated on and requirements of postoperative analgesics were presented as the number of children. The

demographic and clinical data were comparable in all the groups.
*n = 30 in each group.
ASA = American Society of Anesthesiologists.

isons to detect differences between ondansetron groups
with different doses were not feasible with this small
sample size. Two sample £ tests and Mann-Whitney tests
were used to compare the ages and weights; durations of
surgery, anesthesia, recovery, and PACU stay; perioper-
ative fluid and analgesic requirements; and parental as-
sessment scores of the children’s perioperative experi-
ences. The incidence and severity of PONV from 0-6
and 0-24 h, the duration of PACU stay, and the parental
satisfaction score were compared for each group with
every other group (all 15 pairwise comparisons possi-
ble), and the Bonferroni correction for the multiple com-
parisons was applied for the overall risk of committing a
type I error less than 5% (a = 0.05). We stratified the
incidence of PONV to the anesthetic induction with
halothane and thiopental in each group by chi-square
analysis and the Fisher exact tests with Yates correc-
tions. Severity of PONV between the ondansetron 75,
100, and 150 pg/kg groups and the placebo group was
compared by chi-square analysis and the Fisher exact
test with a Yates continuity correction wherever appro-
priate. The positive NNTP and NNTH (which indicate
how many children had to be exposed to ondansetron to
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prevent one episode of PONV in a child who would have
had it, and to cause extra harm in one who would have
not had an adverse event had he or she received pla-
cebo, respectively) were calculated as the reciprocals of
absolute risk reductions of incidences of PONV and
headache, respectively, for children who received on-
dansetron at different doses. Overall P values < 0.05
(P < 0.003, corrected for multiple comparisons) were
considered to be statistically significant, and data are
presented as the mean = SD unless otherwise specified.

Results

The demographic and clinical data, such as patient age,
gender, weight, physical status, duration of surgery and
anesthesia, perioperative fluid and analgesic require-
ments, recovery time, and the number of muscles oper-
ated on were similar among all groups (table 1).

The 24-h incidence of PONV (0-24 h) was similar
between the placebo and 25-ug/kg (P > 0.99) and 50-
ug/kg (P = 0.01) ondansetron groups; a reduction in the
incidence was observed in the 75- (P = 0.0001), 100-
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Table 2. Incidence and Severity of PONV

Placebo Group

Ondansetron Groups* (ug/kg)

PONV Outcome Measures (n = 30) 25 50 75 100 150

PONV incidence (%)

0-2 h 46.7 46.7 26.7 13.3 13.3 6.7

2-6 h 66.7 50.0 33.3 23.3 16.7 233

6-24 h 36.7 40.0 16.3 6.7 3.3 3.3

0-6 h 733 63.3 43.3 23.3 16.7 23.3

0-24 h 83.3 76.7 46.7 30.0 30.0 23.3
Incidence of PONV and induction technique

Halothane 20/24 16/23 3/6 3/6 2/6 1/7

Thiopental 5/6 777 11/24 6/24 7/24 6/23
PONV severity

Children with PONV score of 3 15/30 14/30 4/30 4/30 2/30 4/30

Emetic episodes per child 1.8 +1.5 1.6*+15 06 *+1.0 0509 0.3+06 0.4 + 0.7

Incidence of PONV at various intervals has been presented as the percentage of children with PONV. Rescue antiemetic requirement and PONV incidence with
different induction techniques has been reported as the number of children. The number of emetic episodes per child (EEC) is presented as mean + SD. The
24-h PONV incidence was less in the 75- (P = 0.002), 100- (P = 0.002) and 150-ug/kg (P < 0.001) groups compared with the placebo group. The incidence of
PONV in the early postoperative period (0-6 h) was reduced by ondansetron 75-150 pg/kg compared with the placebo (P < 0.001). Even though the
requirements of metoclopramide and the EEC were less in ondansetron 50- to 150-ug/kg groups (0.003 < P < 0.01) compared with the placebo group, they did
not attain statistical significance after the corrections for multiple pair-wise comparisons (overall « risk was 0.05). The incidence (P > 0.99) and the severity
(P = 0.63) of PONV were similar in the ondansetron 75-, 100- and 150-u.9/kg groups.

*n = 30 in each group.
PONV = postoperative nausea and vomiting.

(P = 0.0001), and 150-pg/kg (P < 0.0001) groups com-
pared with placebo (table 2). The incidence of PONV in
the early postoperative period at the 0-2 and 2-6 h
epochs was reduced by ondansetron at 75-, 100-, and
150-ug/kg doses (P < 0.001; table 2). The incidences of
PONY in children in whom anesthesia was induced with
halothane and thiopental in each group were compara-
ble (table 2).

The decreases in the requirements of metoclopramide
as a rescue antiemetic and the number of emetic epi-
sodes per child were not statistically significant in the
50-, 75-, 100-, and 150-ug/kg ondansetron groups com-
pared with the placebo group (0.003 < P < 0.01; table
2). The numbers of children who required promethazine
as the rescue antiemetic were 6, 4, 4, 2, 1, and 0 in the
placebo and 25-, 50-, 75-, 100-, and 150-ug/kg ondanse-
tron groups, respectively (P > 0.05). The incidence (P >
0.99; table 2) and the severity (P = 0.63) of PONV were
similar in the ondansetron 75-, 100-, and 150-ug/kg
groups (table 2).

The positive NNTPs were 15, 3, 2, 2, and 2, respec-
tively, in those children who received ondansetron in
doses of 25, 50, 75, 100, and 150 ug/kg (table 3). The
NNTHSs for headache in the 75- and 100-ug/kg ondanse-
tron groups reached infinity, indicating no extra harm
because of ondansetron compared with placebo. In the
150-ug/kg ondansetron group NNTH was 30; ondanse-
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tron caused headache in 1 in every 30 children exposed,
compared with those who received placebo (table 3).

The duration of PACU stay was significantly shorter in
the 75- (P = 0.002), 100- (P = 0.001), and 150-ug/kg
(P < 0.001) ondansetron groups, compared with the
placebo group (table 3).

The parental assessment scores of the children’s peri-
operative experiences were better for those children
who received ondansetron in doses of 75 ug/kg or more
compared with the placebo group (P < 0.002; table 3).
Parents of the children who remained free of PONV had
statistically significant, higher satisfaction, compared with
those of children with PONV in each group (table 3).

Discussion

In children, strabismus repair is associated with the
highest incidence of PONV?, ranging from 41 to 88% in
those who did not receive antiemetic prophylaxis.G’7
The incidence in this study was 83% in children who
received placebo (table 3) and is in accordance with
previous studies in this population.>” The placebo
group was included in this study to eliminate the influ-
ence of observer bias on the results and to calculate the
more meaningful therapeutic outcome measures: NNTP
and NNTH (to calculate the absolute risk reductions).
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Table 3. Therapeutic and Nonsurrogate Qutcome Measures

Ondansetron Groups* (ug/kg)

Placebo Group

PONV Outcome Measures (n = 30) 25 50 75 100 150
No. needed to prevent (NNTP) — 14.99 2.72 1.87 1.87 1.66
No. needed to harm (NNTH) for headache — o o0 oo 00 30
Side effects
Headache 2 2 1 2 2 3
Constipation 0 0 0 0 0 0
Drowsiness 1 0 0 0] 0 0
Duration of PACU stay (min) 154.3 £ 431 1575+ 36.5 1395+ 16.5 1275127 126.3 =128 1283 + 11
Parental assessment scores of child’s comfort 6.3 +2.1 6.4 =27 7.6 21 81=*x15 81x14 7914

Parental satisfaction scores for children
With PONV
Without PONV

5723
8909

6.2 =22

58*19 g =1 *1,
8.6 x 0.9 89 +08 87098 8709

NNTP, NNTH, and the incidence of side effects are presented as the number of children. Duration of PACU stay and parental satisfaction scores are presented
asmean + SD. The duration of PACU stay was shorter in ondansetron 75- (P = 0.002), 100- (P = 0.001) and 150-ug/kg (P < 0.001) groups compared with the
placebo group. Parents of children who received ondansetron at doses =75 ug/kg had a higher satisfaction compared with the placebo (P < 0.002). The parents
of children who remained free of PONV had a higher satisfaction compared to those of children with PONV in the placebo and in all ondansetron groups

P <0.01).
*n =30 in each group.

PACU = postanesthesia care unit; PONV = postoperative nausea and vomiting.

A previous dose-response study with ondansetron had
shown that 50 ug/kg reduces the incidence of PONV
after outpatient surgery in a heterogeneous pediatric
population.® In that trial, the effectiveness of 75 ug/kg
ondansetron was not studied, and the incidence of
PONYV in the placebo group was lower (58%) than in our
trial, probably because of inclusion of children undergo-
ing various surgical procedures with a lesser risk of
PONV. No study evaluated the dose-response and clin-
ical usefulness of prophylactic ondansetron in a group of
children undergoing strabismus repair alone, which car-
ries the highest risk of PONV,> with clinically and ther-
apeutically more important true outcome measures.

The cause of PONV after strabismus surgery is com-
plex and depends on several factors, such as patient
characteristics, types of surgery, anesthetic technique,
and postoperative pain and perioperative fluid therapy.
The use of mivacurium, which was not available to us,
instead of vecuronium might have reduced the PONV in
this study, by allowing a spontaneous recovery from the
neuromuscular block or reversal with edrophonium.®
However, a recent study reported that the incidence of
PONV and the need for antiemetics do not increase with
the use of neostigmine and glycopyrrolate for reversal of
residual muscle paralysis after mivacurium and rocuro-
nium. *° Moreover, in a systemic review, Tramer and
Fuchs-Buder'' reported that omitting antagonism of neu-
romuscular block has a non-negligent risk of residual
paralysis, even with short-acting neuromuscular block-
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ing agents (NNTH = 30). In the current study, the
groups were comparable with respect to patient charac-
teristics, surgical procedure, anesthetics administered,
and analgesics and intravenous fluids used in the periop-
erative period. Therefore, the differences in the inci-
dence and severity of PONV among the groups in this
trial can be attributed to the difference in the doses of
ondansetron administered.

Ondansetron had been shown to be effective in the
prevention of PONV after strabismus repair.®'? How-
ever, a recent meta-analysis challenged the clinical use-
fulness of prophylactic ondansetron in preventing PONV
based on effectiveness and safety.? Although this meta-
analysis states that the effectiveness of ondansetron has
been poorly documented in children,” the validity of
meta-analyses as such is limited because they magnify
the problems of individual studies.'> Moreover, meta-
analyses might experience “publication bias,” nonunifor-
mity of collected data and dependence on published
studies that might have used surrogate outcome mea-
sures that make their inclusion in a meta-analysis in-
appropriate.’ A recent editorial justified the cautious
attitude in accepting clinical practice guidelines of ther-
apies for PONV based only on meta-analytic techniques;
it concluded that large randomized controlled trials re-
main the gold standard for determining the best choice
among different therapeutic options.'® Absence of con-
vincing true outcome data, such as patient satisfaction,
duration of PACU stay, or unplanned hospital admis-
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sions, made the clinical use of routine ondansetron pro-
phylaxis questionable. In our study, we used parental
assessment scores of the child’s perioperative experi-
ence and duration of PACU stay as nonsurrogate out-
come measures, and they were found to be significantly
better in children who received 75 ug/kg or more
ondansetron compared with those receiving placebo
(table 3). The surrogate outcome measures of the sever-
ity of PONV, the requirement of rescue antiemetics, and
the number of emetic episodes per child did not statis-
tically accord well with the true (nonsurrogate) outcome
measures, probably because of a larger number of study
groups (more corrections for multiple comparisons) and
a relatively smaller number of patients in each group.
Tramer et al.” described that if the risk of PONV is very
high (40-80%), 20% of patients receiving an optimal
prophylactic dose of ondansetron will not have PONV
who would have had PONV had they received placebo.
This was calculated using the NNTP.%'#!5 The NNTP
indicates how many children had to be exposed to
ondansetron to prevent PONV in one who would have
vomited had he or she received placebo. The NNTP has
an advantage over the relative risk reduction and odds
ratio in that it expresses effectiveness in a2 manner that
incorporates baseline risk without prophylaxis and risk
reduction with prophylaxis. Furthermore, it informs cli-
nicians and patients in more concrete terms how much
effort they must expend or money they must spend to
prevent one event. The NNTP is becoming widely used
as a tool for therapeutic decision-making'* because it
facilitates interpretation in terms of patients treated,
rather than the less-intuitive probabilities, and conveys
statistical and clinical significance to the physician.'?
Although NNTP has therapeutically useful properties, its
shortcomings resulting from the data used and its prop-
erties must be acknowledged. It does not reflect the fate
of other patients who were not benefited by a treatment
or the severity of illness. In addition, more or less, the
same NNTPs are obtained, with a high baseline risk and
a low relative risk reduction as with a low baseline risk
and a high relative risk reduction. Tramer et @l in their
meta-analysis reported that the best NNTP with the best-
documented regimens was between 5 and 6. In our trial,
NNTP with 75-, 100-, and 150-ug/kg doses of ondanse-
tron was 2 (table 3), which is far superior to the best
NNTP of 5 to 6 from the meta-analysis of Tramer et al.”
Although a meta-analysis can provide an overall estimate
of therapeutic effectiveness, it may obscure differences
between trials. For example, ondansetron had been
shown to be effective in preventing PONV after strabis-
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mus repair®'"'?; but this benefit is obscured or at least
diluted if combined in a meta-analysis® with the effec-
tiveness of ondansetron in preventing PONV after crani-
otomy in children in whom it has not been successful,16
or analyzed with the effectiveness of ondansetron in less
than the optimal dose.® Analysis using NNTP preferably
should be confined to a single, larger trial to have uni-
formity in all data, and to specific patient characteristics
and surgical procedures; otherwise it results in misinter-
pretation of benefits and risks of a practice or a drug.
With available knowledge, it is difficult to predict which
one of the two children (NNTP = 2) will benefit with the
prophylactic ondansetron (table 3). Risk-predictive scor-
ing in children, as we have for adults,'” in this regard
might be useful to further improve efficiency of prophy-
lactic ondansetron.

Although elevation of liver enzymes caused by ondan-
setron on the fifth or sixth postoperative day has been
stated as a significant risk,*'®7% its clinical relevance
compared with placebo is unknown.? No study in chil-
dren with ondansetron to prevent PONV has measured
the levels of liver enzymes. We could not measure the
levels of liver enzymes because our patients were dis-
charged on the first postoperative day. Moreover, our
study did not provide an ideal setting in which to mea-
sure levels of liver enzymes because we used halothane
intraoperatively. Although headaches are reported to be
a significant side effect of ondansetron,” they were not
severe in nature and either resolved with simple analge-
sics or did not necessitate any treatment.' In our trial,
the NNTHs for headache in the 75- and 100-ug/kg on-
dansetron groups were infinity, indicating no extra harm
with ondansetron compared with placebo; NNTH in the
150-ug/kg ondansetron group was 30, causing headache
in 1 in 30 children (table 3). This observation is unlikely
to have a clinical significance for the safety of ondanse-
tron because it is an isolated observation from our study,
which had a relatively small sample size for showing
differences between ondansetron groups. We could not
assess another nonsurrogate measure, unexpected ad-
missions to the hospital because of PONV after discharge
because all of our patients were observed in hospital
for 24 h.

The occurrence and importance of PONV after dis-
charge at home after ambulatory surgery have been un-
derestimated because patients are not under the direct
care of a health professional.?> PONV after strabismus
repair tends to occur after 2-8 h rather than in the
immediate postoperative period.?® In this trial, we used
the opportunity of 24-h inpatient care to confirm the
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same with a similar observation. Many children under-
going squint repair as an ambulatory procedure there-
fore have to cope with PONV when traveling or at
home.”> PONV may delay discharge or lead to unantici-
pated hospital admission,** increasing the direct cost to
hospital and patients. Although the provider cost has
been reduced with ambulatory surgery, a significant por-
tion of the cost and impact of this care has been shifted
to the patient or family.>®> Methods to reduce the inci-
dence of PONV could result in increased hospital effi-
ciency, improved quality of health care, and possibly
reduced cost to hospitals.??

The main concern about this study is the timing of
ondansetron administration. Ondansetron may be more
effective if administered at the end of the surgery.?® It
did not seem appropriate to alter the study design in the
middle of this relatively large study because of a previous
study on a different group of adult patients undergoing
otolaryngologic surgery. Moreover, in our study, the
average surgical time was almost half that of the trial,?®
which might significantly decrease the difference in the
incidences of PONYV, if it at all exists, between ondanse-
tron administration at the beginning and the end of the
strabismus surgery in children.

Patient comfort or satisfaction is one of the most im-
portant true outcome measures. If we aim for total elim-
ination of “unpleasant” PONV, any improvement in pa-
tient satisfaction with prophylactic antiemetics is a
worthwhile step toward the goal. Perioperative drug
(ondansetron) cost containment should no longer be an
option to achieve the goal of improved patient outcome
and comfort; rather it might be a necessity to signifi-
cantly reduce the global cost of care. In this study, we
found that prophylactic ondansetron at doses of 75
pg/kg or more was effective in reducing the incidence of
PONV and duration of PACU stay and in improving the
comfort after strabismus repair in children. In this era of
evidence-based medicine, this trial shows that routine
use of prophylactic ondansetron (= 75 ug/kg) improves
perioperative outcome in children undergoing strabis-
mus repair. Our observation is in accordance with a
recent evaluation of three multicenter clinical trials that
justified the use of prophylactic ondansetron in patients
at a higher risk of PONV undergoing ambulatory surgery,
including strabismus surgery, even at a higher cost,
because of its benefits in terms of effectiveness and
safety.”’

In conclusion, for strabismus repair in children, which
carries a very high risk of PONV, after analyzing clinically
and therapeutically meaningful outcome measures, we

Anesthesiology, V 92, No 4, Apr 2000

justify the practice of routine prophylactic ondansetron
until there is a safer, better, and more cost-effective
alternative. Ondansetron 75 ug/kg is as effective as 150
ug/kg in solving this big “little” problem.
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