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Sublingual ondansetron for treatment of acute gastroenteritis in children

in the children’s emergency

Dear Editor,

Acute gastroenteritis (GE) is a leading cause of death
globally in children aged below 5 years and the third
most common indication for hospital admission in
some countries.!? Currently, norovirus is the most
common cause of GE in children in developed
countries.® Rehydration, either orally or intravenously,
is the mainstay of treatment to prevent multisystemic
complications of dehydration.* In recent decades, there
has been increased interest in the role of antiemetics
(such as ondansetron) in acute GE to reduce the need
for intravenous rehydration, hospital admissions,
emergency department reattendances, and healthcare
expenditure.>®

Ondansetron use in GE has been found to be superior
to placebo and other antiemetics in reducing further
vomiting, and the need for intravenous hydration
and hospitalisation.”® Meta-analyses have shown that
ondansetron use for GE in the children’s emergency
(CE) significantly reduces hospitalisation compared
to placebo (relative risk [RR] 0.53, 95% confidence
interval [CI] 0.29-0.97 versus OR 2.93, 95%
CI 1.69-6.18).%° Given the ease of administration and
increasing evidence of its safety and efficacy, paediatric
centres have incorporated the use of ondansetron
into their practice guidelines.'®!" However, there is a
paucity of evidence regarding factors associated with its
success or failure for acute GE in children. Our centre’s
practice in the CE, National University Hospital,
Singapore has been to give a trial of fluids after
ondansetron administration, and review the children
30 minutes later to determine ondansetron success or
failure. This creates a patient dwell time of 1-2 hours
from the point of CE consultation. Thus, identifying
factors that can predict success or failure with
ondansetron can help clinicians distinguish between
patients at high risk of failure with a likely need for
monitoring in CE, versus patients who can be discharged
early postondansetron.

We report the results of our retrospective cohort
study involving paediatric patients (6 months to 18
years of age) who presented with vomiting and received
ondansetron at the CE between 1 January and 31
December 2018. This retrospective study was approved
by the National Healthcare Group Domain Specific
Review Board (Reference number: 2018/01394).

In our practice, patients are given a trial of fluids
30 minutes after ondansetron administration, and then
reviewed 30 minutes later to ensure there is no further
vomiting before discharge. Inclusion criteria for this
study included a clinical diagnosis of acute GE and
prescription of sublingual ondansetron in the CE
consequently. Patients with alternative diagnoses for
their symptoms or who required intravenous therapy
were excluded. Patients were identified though
pharmacy records. Data extraction from electronic
medical records included demographics, vital signs,
weight, day of illness, number of vomiting episodes,
associated symptoms such as diarrhoea or fever,
hydration status, dose of ondansetron given, and
outcome post-ondansetron. Outcomes were defined
as: (1) early success: successful trial of fluids in CE
after sublingual ondansetron; (2) early failure: failed
trial of fluids in CE after sublingual ondansetron;
(3) total success: successful trial of fluids, not requiring
admission and no reattendance within 3 days of initial
consult; and (4) total failure: failure of trial of fluids at
initial consult, need for admission and any reattendance
within 3 days of initial consult. Statistical analysis
was performed using SPSS Statistics software version
26.0 (IBM Corp, Armonk, US).

We identified 3,146 patients who fulfilled the inclusion
criteria. Of these, we excluded the following: patients
with no ongoing vomiting (n=117), and uncertain
outcome post-ondansetron (e.g. abscondment or early
discharge prior to clinical assessment) (n=50). Data
of the remaining 2,979 patients were analysed (Fig. 1).

The mean age of patients diagnosed with GE who
received sublingual ondansetron was 4.79 + 4.03 years
and over 50% (1,608/2,979) were males. Average
duration of illness upon CE presentation was 1.66 =+
1.19 days (range 1-11 days). Regarding hydration
status, 89.8% were a euvolemic, 9% were mildly
dehydrated, 1.1% were moderately dehydrated while
0.03% were severely dehydrated (Supplementary
Table S1).

Early success was observed in 95.8% (2,854/2,979)
of patients. Of these, 2.2% (63/2,854) were admitted
nevertheless due to (1) parental request (n=32); (2)
patients requiring intravenous rehydration as a result
of clinical dehydration (n=13); (3) persistent symptoms
such as dizziness, nausea or lethargy (n=8); (4)
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investiga-tion of abdominal pain (n=3); and (5)
abnormal vital signs and repeated healthcare visits
(n=7) (Fig. 1).

A further 7.1% (203/2,854) reattended at CE within 3
days of initial presentation for persistent gastrointestinal
symptoms (n=156) and non-gastrointestinal symptoms
(n=47); 53.7% (109/203) of these reattendances
required admission. Reattendances with persistent
gastrointestinal symptoms were more likely to require
admission compared with those who reattended for other
complaints (60.3% vs 31.9%, P<0.001). Total success
rate (i.e. successful trial of fluids after ondansetron

dose, not admitted and no reattendance within 3 days
for any reason) was 86.9% (2,588/2,979) (Fig. 1).

Early failure was observed in 4.2% (125/2,979) of
patients. Over 95% (119/125) of these patients were
subsequently admitted; 6 were not admitted due to
parental preference. Rate of total failure was 13.1%
(391/2,979), comprising early failures, eventual
admissions despite initial success with ondansetron,
and reattendances despite initial success (Fig. 1).

Clinical features associated with early failure versus
early success with ondansetron in paediatric GE
included older age (6.5 vs 4.7 years, P=0.008),
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Fig. 1. Study flowchart.
CE: children’s emergency; GE: gastroenteritis
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higher number (>6) of vomiting episodes prior to CE
presentation (46.4% vs 35.9%, P=0.017) and
dehydration (30.4% vs 9.3%, P<0.001) (Supplementary
Table S2). Subgroup analysis revealed that children
>5 years old were more likely to be dehydrated
(P<0.001) and present with a higher number of vomiting
episodes (P<0.05) compared with children under 5.
Dehydration was the only factor significantly associated
with total failure versus total success (22.8% vs
8.3%, P<0.001) (Supplementary Table S3).

Our study demonstrated high efficacy with sublingual
ondansetron for acute GE in CE. These findings agree
with previous studies on the efficacy of ondansetron in
viral gastroenteritis and support the continued use of
this drug for such clinical indication.!>!* Closer attention
should be paid to older children, children who present
with higher number of vomiting episodes, and children
with evidence of dehydration, as they are more likely to
experience early failure with ondansetron. We included
admissions and reattendances both related and unrelated
to GE or ondansetron failure under the “total failure”
outcome as this accurately reflects real-life clinical
setting. Most reattendances were unrelated to
gastrointestinal symptoms, and also less likely to truly
require admission. Physicians may therefore consider
pre-empting parents on the expected course of viral
infections and provide anticipatory guidance in order
to reduce unnecessary CE visits.

The strength of our study is its large sample size.
Limitations include its retrospective nature, missing
data, possible non-standardised assessment of patients
by physicians, probable recall bias from parental report
of symptoms, and possible underestimation of the
total failure rate (as patients may have sought medical
attention elsewhere after discharge from our CE).
Apart from the need for prospective, follow-up studies
to confirm our findings, studies on the utility and safety
of sublingual ondansetron in primary care settings are
warranted.
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