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Objectives To evaluate the role of oral ondansetron in facilitating successful rehydration of under-5-year-old chil-
dren suffering from acute diarrhea with vomiting and some dehydration.
Study design Children (n = 170) aged 3 months to 5 years with acute diarrhea with vomiting and some dehydra-
tion were enrolled in this double blind, randomized, placebo-controlled trial. The participants were randomized to
receive either single dose of oral ondansetron (n = 85) or placebo (n = 85) in addition to standard management of
dehydration according to World Health Organization guidelines. Failure of oral rehydration therapy (ORT), adminis-
tration of unscheduled intravenous fluids, and amount of oral rehydration solution intake in 4 hours were the primary
outcomes. Secondary outcome measures included duration of dehydration correction, number of vomiting epi-
sodes, adverse effects, and caregiver satisfaction.
Results Failure of ORTwas significantly less in children receiving ondansetron compared with those receiving pla-
cebo (31% vs 62%; P < .001; relative risk 0.50, 95% CI 0.35-0.72). Almost one-half of the children in the ondanse-
tron group received intravenous fluids compared with those in the placebo group, but it was not statistically
significant (P = .074; relative risk 0.56, 95% CI 0.30-1.07). The oral rehydration solution consumption was signifi-
cantly more in the ondansetron group (645 mL vs 554 mL; mean difference 91 mL; 95% CI: 35-148 mL). Patients
in the ondansetron group also showed faster rehydration, lesser number of vomiting episodes, and better caregiver
satisfaction.
Conclusion A single oral dose of ondansetron, given before starting ORT to children <5 years of age with acute
diarrhea and vomiting results in better oral rehydration. (J Pediatr 2016;169:105-9).
Trial registration Clinical Trial Registry of India: CTRI-2011/07/001916.

D
iarrheal illnesses are the leading cause of death beyond infancy in developing countries.1 Oral rehydration therapy
(ORT) with oral rehydration solution (ORS) remains the cornerstone of appropriate case management of diarrheal
dehydration but, unfortunately, is grossly underused.2-4 Data from periodic National Surveys from India report that

less than one-half of children use ORS during an episode of diarrhea.2-4 Many health care providers perceive vomiting a barrier
to success of ORT.3,5 Vomiting in children suffering from acute gastroenteritis may interfere with oral rehydration process, and
frustrates parents and health care providers.6 This prompts health care providers to use intravenous fluids even when these may
not be indicated. Trials in developed countries have suggested benefit of anti-emetics like domperidone, metoclopramide,
promethazine, and ondansetron in acute gastroenteritis, when vomiting is a major symptom.5-7 However, there is a paucity
of literature addressing functional outcomes such as failure of ORT and use of unscheduled intravenous fluids related to
anti-emetic use in these studies. As the etiological and clinical profile of diarrhea, caregivers’ expectations, and the management
practices differ significantly in developing countries, we planned this study to evaluate the role of oral ondansetron in successful
rehydration of under-5-year-old children suffering from acute dehydrating diarrhea in the setting of a hospital catering mainly
to urban poor population in Northern India.

Methods

This double-blind randomized placebo-controlled trial was carried out in the
emergency pediatric unit of a tertiary care hospital over a period of 1 year.
Approval was provided by the institutional ethical committee.

Study participants included children aged between 3months and 5 years with a
clinical diagnosis of acute diarrhea (duration <14 days) with some dehydration
as per World Health Organization (WHO) criteria,8 and at least 2 reported
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episodes of non-bilious, non-bloody vomiting within the last
6 hours. Children having severe malnutrition (weight for
length/height <�3 SD of WHO standards), edema, uncon-
sciousness, convulsions, or paralytic ileus were excluded.
Paralytic ileus was defined as presence of abdominal disten-
sion, not passing stools, and diminished or absent bowel
sounds. Children who had received any anti-emetic within
24 hour prior to enrollment, and those who received intrave-
nous fluids before enrollment, were also excluded.

Computer-generated block randomization with variable
block sizes was used to assign patients to the ondansetron
or the placebo group. Bottles were coded with this random-
ization scheme by a person not directly involved with the
study. Drug was supplied by a pharmaceutical company,
and placebo (similar composition, except for the active ingre-
dient) was prepared in the pharmacy of our hospital. Drug
and placebo were identical in appearance, taste, and odor.
Ten mL bottles were procured from the market, and drug
and placebo were repackaged and labeled for the purpose
of the study by the pharmacy of the hospital. Bottles were
given a unique identification number according to the
randomization scheme. Study subjects, their caregivers, per-
son assigning intervention, doctors managing the patient,
and outcome assessors were blinded to the content of formu-
lation given. The codes were broken only at the end of the
study after complete data entry and data cleaning.

Detailed clinical history, physical examination, and
anthropometry were recorded in all patients. The child was
assessed every 30 minutes for intake of amount of ORS, fre-
quency of vomiting, frequency of loose stools, and hydration
status; findings were recorded in a predesigned case record
form. Hydration was assessed using WHO criteria and also
by dehydration score devised by Freedman et al.9

Syrup ondansetron (2 mg/5 mL) or placebo was given
orally in a dose of 0.5 mL/kg (providing 0.2 mg/kg of ondan-
setron in drug group) single dose at enrollment before start of
ORS therapy. Exact doses of drug/placebo were measured
with a syringe and administered to the patient with a spoon
by one of the investigators. Same dose of drug/placebo was
repeated once if the patients vomited within 30 minutes of
receiving first dose. After receiving drug or placebo, children
were givenWHOORS at the rate of 75 mL/kg in first 4 hours.
ORS was given with a spoon or small sips frequently. A repeat
course of 75mL/kg of ORS over 4 hours was given to children
who continued to have features of some dehydration after
initial 4 hours of therapy. Children who had features of severe
dehydration or shock any time during assessment, persis-
tence of signs of some dehydration even after 8 hours of
ORS therapy, or appearance of convulsions, altered senso-
rium, or paralytic ileus during ORS therapy were shifted to
intravenous fluid therapy. Breastfed infants continued to
breastfeed during oral rehydration. Other fluids were avoided
during treatment. The study participants were admitted for
at least 2 hours after dehydration correction. After dehydra-
tion correction, children were advised to take oral zinc (zinc
acetate) in the dose of 10 mg/d for 3 months to 6 months age
group and 20 mg/d in 2 divided doses for the 6 months to

5 years age group. Oral zinc was advised to be continued
for a total duration of 14 days.
The primary outcome measures were failure of ORT

(features of some dehydration persisting after 4 hours of
ORT or severe dehydration at any time during assessment),
administration of unscheduled intravenous fluids and
amount of ORS intake in 4 hours. Secondary outcomes
were duration of dehydration correction, number of vom-
iting episodes in 4 hours, adverse effects (eg, rash, head-
ache, diarrhea), and caregiver satisfaction as assessed on a
5-point Likert scale10 on the basis of mood, activity, alert-
ness, comfort, number of vomiting, and fluid intake. Single
caregiver, which was either mother or the one who was pre-
sent with the child at that time, was assessed for caregiver
satisfaction.
Sample size was calculated on the basis of study by

Freedman et al9 who documented 31% unscheduled intrave-
nous fluid use in placebo group and a better ORS intake in
ondansetron groups. Also, our hospital data suggested that
almost 50% of under-5-year-old children with some dehy-
dration require a second course of ORT (defined as failure
of ORT for this study). Assuming a 50% reduction in failure
of ORT in ondansetron group with 90% power and a of 0.05,
sample size calculated was 77 children in each group. A sam-
ple size of 82 in each group was calculated to be sufficient to
reduce the intravenous fluid use from an estimated 30%9 to
10%, with 90% power and a of 0.05. For ORS intake, a sam-
ple size of 72 in each group was required to demonstrate
50 mL difference in ORS intake between the two groups
with group SD of 92 mL9 with 90% power and a of 0.05.
We decided to enroll a total of 170 children (85 in each
group) so as to be sufficient for these 3 primary outcomes.
SPSS version 17.0 (IBM, Armonk, New York) was used for

data analysis. Frequencies of children who failed ORT, those
requiring intravenous fluids, and those having at least 1 point
to 2 points improvement in caregiver satisfaction scores were
compared by c2 test. Mean (SD) amount of ORS intake and
change in caregiver satisfaction scores after 4 hours were
compared in two groups by Student t test. The duration of
dehydration correction in each group was compared by
Kaplan-Meier survival analysis censoring the cases at 8 hours
if they fail to correct dehydration by that time. For children
who needed intravenous fluids earlier than 8 hours or for
subjects who withdrew from the study earlier, censoring
was done at the last observation period.

Results

A total of 204 eligible children were screened during the
study period (April 2011 to July 2011 was the initial period
of procurement and repackaging of the drug, development
of placebo, testing for similarity in color, taste, and smell,
and designing randomization; patient enrollment occurred
August 2011 to March 2012), out of which 34 were
excluded. Figure 1 (available at www.jpeds.com) shows
the flow diagram of study and reasons for exclusion from
study.
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