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Abstract

Background: Acute gastroenteritis is one of the most common diseases in children with a high rate of nausea and vomiting. Drugs
such as ondansetron are used to treat vomiting.

Objectives: The aim of the study was to compare the success rate of oral vs intramuscular ondansetron to reduce vomiting in chil-
dren with acute gastroenteritis.

Methods: A single-blind randomized clinical trial study was conducted on 100 children with acute gastroenteritis. Two groups of
patients were created; one group received an intramuscular injection of ondansetron and the other received oral ondansetron. The
vomiting rate, hospitalization, and side effects were evaluated 30 minutes, 4, and 48 hours after drug administration.

Results: Fifty-nine (59%) participants were boys. The mean age of the patients was 3.07 &£ 2.20 years. There were no significant
differences between the groups in terms of age, weight, and rate of vomiting before the treatment was launched. No significant
difference between the drug administration route and the outcome of vomiting during the first half, 4, and 48 hours after receiving
the drug was found either.

Conclusions: The study showed that the success rate of oral ondansetron did not vary significantly compared to intramuscular
injection in terms of reducing the vomiting rate in children with acute gastroenteritis.
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o

. Background Domperidone (7). Ondansetron, selective antagonist of

the 5HT-3 serotonin receptor, is a high-potent anti-emetic

Acute gastroenteritis is one of the most common dis-
eases and common causes of hospitalization in children
(1). The most common cause are viral infections (2). In de-
veloping countries, it is the third leading cause of death in
children under the age of five (3). Nausea and vomiting
are very unpleasant conditions and cause difficulties for
oral fluid therapy. On the other hand, attention to the state
of hydration and electrolyte balance in acute gastroenteri-
tis patients is a basic step for treatment. Therefore, the
use of an antiemetic agent to control nausea and vomit-
ing can increase the success of oral rehydration therapy
(ORT) (4, 5), leading to lower hospitalization rates (6). Var-
ious medications are being used to treat vomiting, includ-
ing Metoclopramide, Dimenhydrinate, Promethazine, and

drug (8). Ondansetron has limited side effects compared
to other anti-emetic drugs. The most common side effects
are headache and dizziness that are mild and often self-
limited. Tachycardia is another complication, usually mild
and brief especially in children without underlying car-
diac disease (8). Fortunately, prescription of a single dose
of ondansetron for prevention of nausea and vomiting in
patients with acute gastroenteritis without any dangerous
underlying disease is safe and requires no electrocardio-
gram or electrolyte tests (6). Recent studies have shown
that using ondansetron at the pediatric emergency depart-
ment, either oral or injected, could reduce the need for
hospital admission (9, 10). Although oral ondansetron is
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well tolerated by children (11), some patients need intra-
muscular injection (12, 13). In addition, intravenous injec-
tion of ondansetron is commonly used in children with
cancer, as an anti-emetic drug after chemotherapy, radio-
therapy and post-operative because of its few side effects
(8, 14, 15). A study in California (2011) has found that on-
dansetron through any route of administration (oral, in-
travenous, and intramuscular injection) can reduce vom-
iting frequency (16). It is usually recommended to use
non-invasive procedures (i.e., oral vs injection) for pedi-
atric treatments, diagnostic procedures, or clinical mea-
surements.

2. Objectives

The present study aimed to compare the effectiveness
of oral and intramuscular injection of ondansetron to re-
duce vomiting in children with acute gastroenteritis and
evaluate the rate of hospitalization and need for intra-
venous treatment, for the first time in Iran.

3. Methods

3.1. Study Design

We conducted a single-blind randomized clinical trial
study on children with acute gastroenteritis at the emer-
gency department of Bahrami Children’s Hospital, Tehran,
Iran, from April to September 2018.

3.2. Inclusion Criteria

Children, aged 1 to 10 years, suffering from acute gas-
troenteritis with moderate dehydration, based on clinical
signs and symptoms, were recruited to the survey. The
symptoms included tachycardia, decreased urine output,
irritability/lethargy, sunken eyes, depressed fontanel, tears
reduction, dry mouth mucous membranes, prolongation
of skin turgor, delayed capillary refill (> 1.5 sec), cold and
pale lower extremities. Their illness has started in the last
24 hours with vomiting (oral intolerance).

3.3. Exclusion Criteria

1- using any anti-emetic drug, 2- children with any
chronic disease or alarm sign (i.e., headache, abdominal
distention, severe dehydration, or shock), 3- severe diar-
rhea with more than one episode of defecation per hour, 4-
a history of allergy to 5-HT3 receptor antagonists, 5- dysen-
tery, 6- surgical problems, such as intussusception, 7- who
has taken other medications.

3.4.Sample Size

According to the following two ratios for analytical
studies formula the sample size was obtained (n = 92),
which increased to 100 in order to increase the study capa-
bility. The study power was considered to be 80% and type
one error less than 5%.

(Zl_% + Z17,3)2 [p1 (1 —p1) + p2 (1 —p2)]
n= 7 (1

«=0.05(95% confidence level)
B =20% (80% power)
Acceptable error rate = 0.2
Zl-a/z =1.96

Z,53=128

d=0.2

3.5. Intervention

One hundred patients with acute gastroenteritis and
moderate dehydration were recruited to the survey. Their
illness had begun within the last 24 hours and had not
responded to oral therapy. The study criteria for eligi-
ble patients were checked by pediatrician at the hospital
emergency room. For eligible participants a structured
questionnaire was completed, including demographic in-
formation (i.e., name, age, sex, and weight), emesis fre-
quency/duration, and vomiting episodes before the admis-
sion. In addition, the patient’s contact information was
gathered for the future follow-up. Prior to the intervention,
a person who was not a researcher in the present study
made a uniform package for both ondansetron syrup and
ondansetron vials. The study’s researcher didn’t know the
contents of the packages. Each participant had the same
chance toreceive each treatment pack by a simple random-
ized sampling method. Thus, the half of patients allocated
for syrup treatment and other half for the ondansetron vial
(50 children in each group).

The injection group received an intramuscular on-
dansetron (Tehran Chemie Pharmaceutical Co, Iran) in the
maximus gluteus muscle, with a dose of 0.2 mg/kg maxi-
mum 4 mg (17). The oral group received ondansetron with
the same dose. Half an hour after receiving the medica-
tion, oral rehydration therapy (ORT) was begun with ORS
at low volume (5 cc) and in short intervals (every 5 min-
utes). Those children who did not vomit for thirty min-
utes after receiving ondansetron were monitored in out-
patient clinic for four hours. They were evaluated for vom-
iting relapse and common complications of ondansetron,
including headache, tachycardia, and exacerbation of di-
arrhea. In children under 4 years, restlessness following
medication was considered a side effect of the drug, such
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as headache. The upper limits of normal heart rate in chil-
dren vary according to age and sex. In children aged 1-10
years it ranged 110 - 130 beats/min (18). The baseline heart
rate of patients was compared with the heart rate after
drugadministration, and it was considered a complication
of the drug if the rate increased. In cases where the exacer-
bation of diarrhea was seen along with the improvement
of other symptoms, it was considered as a side effect of the
drug.

After the monitoring, those patients who had oral tol-
erance were discharged. The discharge criteria included:
full tolerance of ORT and the relative improvement in de-
hydration during monitoring. The participants were fol-
lowed up by telephone up to 48 hours after discharge.
Children who did not tolerate oral therapy were hospital-
ized and received intravenous treatment. Evaluation of re-
sponse to the medication at the time of 0.5, 4 and 48 hours
after starting treatment was performed. Since the onset of
oral effect is 30 minutes its peak effect is 4 hours (19) and
the duration of vomiting in acute GE is on average up to
48 hours (20). The medication was prescribed in only one
dose, and no drugs were recommended for use at home.
Therefore, patients who received additional doses or other
medications were excluded from the study.

3.6. Ethical Consideration

We explained the basics of research, complications,
and potential risks of each method to the parents. Con-
fidentiality of their information was guaranteed. Then,
the parents signed the study written informed consent.
This study was approved by the Ethics Committee of the
Tehran University of Medical Sciences (approval ethics
code: IR TUMS.MEDICINE.REC.1396.2713) and was registered
attheIranian Registry of Clinical Trials (approval RCT code:
IRCT201708211897IN5).

3.7. Statistical Analysis

The information was collected in a separate question-
naire and analyzed by SPSS statistical software (version 24)
using chi-square (for sex, vomiting, evaluation times) and
Mann-Whitney tests. The Kolmogorov-Smirnov test was
used to investigate the normal distribution of quantita-
tive data. All variables were significant in this test, without
normal distribution. Therefore, nonparametric tests were
used.

4. Results

One hundred children - two groups of fifty - with acute
gastroenteritis, vomiting and oral nutrition intolerance,
were studied. Fifty-nine (59%) were male, 29 (58%) belonged
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to the injection group and 30 (60%) to the oral group.
There was no significant difference in gender between the
groups (P-value = 0.839). The mean age and weight were
3.07 & 2.20 years and 14.17 £ 5.25 kg, respectively. The fre-
quency of vomiting before admission to the emergency de-
partment was 4.45 & 2.42 times per day. In average, emesis
had started 5.71 = 3.38 hours before the medical consulta-
tion. Table 1 summarizes the frequency of the quantitative
data. There were no significant differences between the
groups in terms of the age (years), weight (kilograms), and
frequency of vomiting (times per day) before admission.
Nine (9%) patients had vomiting during the first 30 min-
utes after receiving the drug, five (10%) children belonged
to the injection group and four (8%) to the oral. There were
no significant differences in terms of route administration
and vomiting. There was no significant difference in vomit-
ing frequency in the first 30 minutes pertaining to age and
weight. Three (3%) patients had vomiting within 4 hours
after treatment; two (4%) were in the injection group and
one (2%) in the oral group. There was no significant rela-
tionship between the drug administration route and vom-
iting within 4 hours. Also, in both groups, there was no sig-
nificant correlation between vomiting in the first 4 hours
and age or weight (P-value > 0.05). Seven (7%) patients
had vomiting within 48 hours after drug administration,
of which five (10%) belonged to the injection group and two
(4%) to the oral. There was no significant relationship be-
tween the drug administration route and vomiting within
48 hours (P-value = 0.436). The age and weight of the chil-
dren had a significant correlation with the incidence of
vomiting in the first 48 hours, so that the age and weight
in the group who had emesis within 48 hours after the in-
tervention was significantly lower than the group who did
notvomit (P-value=0.008, P-value=0.012, respectively). Ta-
ble 2 summarizes vomiting rate following the drug admin-
istration method based on children’s gender (Figure 1).

Totally, eighty-one (81%) patients tolerated ORI, 38
(76.0%) of them belonged to the injection group and 43
(86.8%) to the oral. This difference was not statistically sig-
nificant. There was no relationship between age and gen-
der with ORT tolerance. Table 2 shows the frequency of ORT
tolerance based on gender and method of administration.

Twelve (24%) patients of the injection group and seven
of the oral (14%) were hospitalized and intravenous fluid
therapy initiated (P-value = 0.202). There was no relation-
ship between age and gender with the need for hospitaliza-
tion.

Four patients suffered from mild headache after receiv-
ing the drug, which improved spontaneously. Tachycardia
did not develop in any child. During the monitoring pe-
riod, the heart rate was within the normal range for age.
Two patients developed diarrhea after receiving the drug.
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Table 1. Descriptive Statistics of the Quantitative Data

Variable Mean =+ SD Maximum Minimum Median
Age (y) 3.07 220 9.00 1.00 2.00
Weight (kg) 14.17 £ 5.03 30.00 6.20 12.50
Number of hours of emesis before referral (h) 5711338 12.00 1.00 5.00
Number of vomiting before referral (p/d) 4.45+2.42 12.00 1.00 4.00

Abbreviations: SD, Standard Deviation; Kg, kilogram; h, hour; p/d, time per day.

Table 2. Frequency of Vomiting and Oral Rehydration Therapy (ORT) Tolerance After Administration of Ondansetron Based on Gender and Administration Method *

Administration Route ORT Tolerance Vomiting Within 30 Minutes Vomiting During 4 Hours Vomiting During 48 Hours
Injection
Male 21(72.4) 3(10.3) 2(6.9) 3(103)
Female 17(76.0) 2(9.5) 0(0.0) 2(9.5)
Total 38(82.9) 5(10.3) 2(4.0) 5(10.3)
Oral
Male 26(86.7) 4(133) 0(0.0) 0(0.0)
Female 17(85.0) 0(0.0) 1(5.0) 2(10.0)
Total 43(86.0) 4(8.0) 1(2.0) 2(4.0)
Total regardless of the gender 81(81.0) 9(9.0) 3(3.0) 7(7.0)

*Values are expressed as No. (%).

Table 3 summarizes the drug side effects. There were no sig-
nificant difference between the drug administration route
and these side effects (headache, tachycardia, the exacerba-
tion of diarrhea). Similarly, there was no relationship be-
tween age and gender with these side effects of the drug
(P-value > 0.05).

5. Discussion

The aim of this study was to compare the effective-
ness of oral and intramuscular injections of ondansetron
in reducing vomiting in children with acute gastroenteri-
tis. According to the results, the effectiveness of both meth-
ods in controlling vomiting has been equal. Vomiting due
to gastroenteritis causes difficulty for oral rehydration in
children. ORT is very important in the treatment of gas-
troenteritis (21). Based on the results of previous studies,
vomiting due to acute gastroenteritis in 60% of children
aged 1 to 6 years is treated with ORT (22). If emesis per-
sists, the use of an anti-emetic agent can lead to oral tol-
erance of ORT and reduce the need for hospitalization (4,
5). Tomasik et al compared the effect of intravenous on-
dansetron with placebo and observed that ondansetron
was superior in reducing vomiting (23). Unfortunately,
there is not a guideline for using antiemetic drugs to treat
gastroenteritis globally. Danewa et al showed that the

group receiving ondansetron had a greater reduction in
vomiting than those receiving placebo (31% versus 62%),
but, there was no significant relationship between groups
in terms of the need for hospitalization (24). Similarly;
a meta-analysis study shows that ondansetron is effective
to reduce vomiting in children with gastroenteritis. How-
ever, there is not enough evidence for the routine use of it
at the emergency room (25). Several studies demonstrated
that oral ondansetron is effective in reducing vomiting
and the need for hospitalization compared to placebo and
other antiemetic drugs (5, 8,19, 23, 26, 27). In our study, ad-
ministration of ondansetron through both oral and intra-
muscular routes during the first 4 hours significantly re-
duced the vomiting and improved ORT tolerance, which
was consistent with other studies (22, 26, 27). In our ex-
perience, ondansetron was effective in reducing emesis 48
hours after administration (only 7% of the children vom-
ited), which was consistent with Freedman'’s results (26).
We did not find significant differences between the groups
in terms of side effects. This finding was similar to the re-
sults of Golshekan (27). In Freedman’s study, diarrhea was
more frequent in the ondansetron-receiving group than in
the placebo group (1.4 vs 0.5, P-value < 0.001)(26). Some au-
thors reported that exacerbation of diarrhea was the most
important complication (8, 23, 28). We found that only two
(2%) children had diarrhea exacerbation within 48 hours.
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[ Enrollment ]

150 patients assessed for eligibility

50 patientswere excluded:

¢ 30 didn’t mee inclusion criteria

A 4

o 15 declined to participate

o 5 were excluded for other
reasons

100 patients were enrolled

!

[

Allocation ]

v

v

50 patients received an intramuscular
injection of ondansetron

50 patients received oral
ondansetron

Follow-Up ]

No patient lost to follow up

Na patient lost to follow up

Analysis ]

50 patients’ results were analyzed

50 patients’ results were analyzed

Figure 1. consort flow diagram of study groups.

Table 3. Frequency of Drug Side Effects in the Administration Methods of Ondansetron in Children with Vomiting *

Side Effect Total Injection Oral P-Value
Headache 4(4) 2(4) 2(4) 1.000
Tachycardia 0(0) 0(0) 0(0) —
Diarrhea 2(2) 0(0) 2(2) 0.495

2 Values are expressed as No. (%).

Although acute gastroenteritis is considered a self-limited
disease, the use of ondansetron through both routes - oral
and injection - reduces the need of hospitalization and in-
travenous fluid therapy. Therefore, it is reasonable to use
this drug due to its low side effects compared with other
anti-emetics. This drug can reduce the need of hospital
admission, the duration of observation time at the emer-
gency department and the treatment cost (22).

Iran | Pediatr. 2021; 31(1):e106115.

Our study was designed to evaluate non-invasive treat-
ments in children, and showed that both methods (oral
and injection) have the same effect. Therefore, it is rea-
sonable to recommend the use of non-invasive methods
(oral) in the treatment of pediatric vomiting. Our study
was a randomized clinical trial during which we encoun-
tered some problems and limitations, therefore, studies
with larger sample size should be conducted to achieve
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more conclusive results. Study limitations appeared dur-
ing the follow up after discharge. The information of par-
ents or care-takers was the source of evaluation, and this in-
creased the risk of error. Some parents refused to use oral
medication, and others did not cooperate to complete the
treatment.

5.1. Conclusion

The present study suggests that there is no signifi-
cant difference between the therapeutic routes (oral or
injection) in terms of the rate of hospitalization, reduc-
tion of emesis, ORT tolerance, and side effects. Both treat-
ment methods can be used to reduce vomiting in chil-
dren with acute gastroenteritis. According to our findings,
in children with acute gastroenteritis, the use of oral on-
dansetron is better because it is non-invasive.
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