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Introduction

Video capsule endoscopy (VCE) is a noninvasive modality in 
pediatrics to assess small bowel mucosa without anesthesia. 
VCE has been approved for children older than 2 years of 
age in 2009 (1). However, limited battery life can lead to 
incomplete visualization of the small bowel (2). Reducing 
gastric transit time (GTT), small bowel transit time (SBTT) 
and maintaining diagnostic yield may enhance complete 

examination rate (CER) (3). Prokinetics can accelerate gastric 
emptying and thus potentially reduce GTT and SBTT (4). 

Domperidone is a antidopaminergic agent that facilitates 
gastric emptying (5), and is now widely used for nausea 
and vomiting (6). The role of antidopaminergic agents in 
patients receiving VCE has been controversial according 
to the European Society of Gastrointestinal Endoscopy 
technical review (7). However, there is no clinical evidence 
to support the use of prokinetics to improve completion rate 
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or SBTT according to the NASPGHAN capsule endoscopy 
clinical report (1). Recent joint recommendations of the 
North American society for pediatric gastroenterology, 
hepatology and nutrition, as well as that of the European 
society for pediatric gastroenterology, hepatology and 
nutrition did not suggest using domperidone in pediatric 
gastroesophageal reflux (5).

Several studies evaluated the effect laxatives, prokinetics, 
and/or simethicone to improve diagnostic yield, visualization, 
and completion rate (8,9). However, the results remain 
conflicting. The routine use of prokinetics before performing 
VCE was not recommended by the North American Society 
for Pediatric Gastroenterology, Hepatology and Nutrition (1).

Domperidone is an anti-dopaminergic agent free of 
extrapyramidal adverse effects, due to its lack of ability to 
cross the blood-brain barrier (10). A retrospective study 
showed that domperidone significantly increases completion 
rate of VCE in adults (10). The effect of domperidone used 
pre-VCE has not been evaluated in randomized controlled 
trials among pediatric patients. Thus, the aim of this study 
was to examine the impact of domperidone on GTT, SBTT 
and CER in in children and adolescents undergoing VCE. 

We present the results in accordance with the CONSORT 
reporting checklist (available at http://dx.doi.org/10.21037/
tp-20-273). 

Methods

Study design, patient cohort and randomization

This study was conducted as a single-center, parallel, 
randomized controlled trial in an university hospital for 
children between 1st, November 2017 and 1st, November 
2018. Approval for this study was obtained from the Ethical 
Committee of Children’s Hospital, Fudan University 
(approval number: 2018[54]). Signed informed consent 
was obtained from the parents of the patients. The study 
conformed to the provisions of the Declaration of Helsinki 
(as revised in 2013). This study was retrospectively registered 
on 7 September 2018 on ClinicalTrials.gov (NCT03662113). 
Pediatric patients older than 3 years undergoing VCE were 
eligible for recruitment. Indications for VCE included 
anemia, obscure gastrointestinal bleeding, Crohn’s disease 
and recurrent abdominal pain of unclear etiology. Patients 
were excluded on the following criteria: age less than  
3 years, whom with history of partial or intermittent small 
bowel obstruction, and esophageal stricture. Patients were 
randomized without restriction via concealed allocation to 

the two groups by a computer-generated random sequence 
generator prior to the procedure by a nurse assistant. The 
study investigators were blinded to the randomization. 

Procedures

VCEs were performed using a OMOM capsule CE-
2012 (Jinshan Science & Technology, Chongqing, China). 
Written informed consents were obtained from parents 
or guardians of all patients before procedure. Participants 
were randomly assigned to domperidone group and the 
control group. Both groups were given a clear liquid diet 
one day prior to VCE and were fast after midnight. The 
domperidone group received domperidone directly before 
VCE. Should the capsule remain in the stomach 2.5 hours 
post ingestion, a gastroscopy would be performed to 
deliver it into the duodenum. Any participant requiring 
gastroscopy-assisted delivery of the capsule into the 
duodenum had their GTT time excluded in the study. The 
allocation ratio was set as 1:1. 

Data collection

Demographic information, including sex and age, indications 
for VCE and medical history of the participants were 
recorded. 

Outcomes

Results of VCEs were reviewed by a nurse specialist and 
a consultant pediatric gastroenterologist. They were both 
blinded to participant status. The time of the first gastric 
image, first duodenal image and first cecal image were 
recorded in minutes. GTT was defined as time of first 
duodenal image minus the time of the first gastric image. 
SBTT was defined as time of first cecal image minus the 
first duodenal image. Primary outcomes included GTT and 
SBTT. Complete examination was defined by presence of 
cecum image at the completion of the recording, which was 
defined as secondary outcome. Outcomes were analyzed 
to evaluate whether domperidone can decrease GTT and 
SBTT, and improve CER. The safety outcomes were the 
adverse effect in the domperidone group.

Sample size calculation

To determine the sample size for the trial, a significance 
level of 0.05 was chosen. Based on the previous study and 
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a power of 80%, and an expected difference in SBTT of 
20% between the two groups, a total of 83 participants are 
required in the each group (4). Adjusting for a drop-out rate 
of 10% in each group, 92 participants were required in each 
group. Therefore, we decided to include 100 participants in 
each group.

Statistical analysis

Continuous data are reported as mean and standard deviation 
or median and interquartile range where appropriate. 
Categorical data are reported as percentages. Chi square test 
and Fisher’s exact test was used to compare the categorical 
variables. Two sample t-test and Mann-Whitney U test were 
used to compare the continuous variables. Statistical analyses 
were performed using SPSS 24.0 (SPSS, Inc., Chicago, IL, 
USA). A two-tailed P value <0.05 was considered statistically 
significant.

Results

There were 125/200 (62.5%) males among all participants. 
Between 1st, November 2017 and 1st, November 2018, 
we included 100 subjects in the domperidone group and  
100 subjects in the control group, respectively. The average 
age was 10.1±3.4 years in the domperidone group and 
10.7±3.6 years in the control group, respectively (P=0.21). 
There was no statistically significant difference in age and 
sex between two groups.

The most common indications for VCE was investigations 
for gastrointestinal bleeding, recurrent abdominal pain, and 
inflammatory bowel disease. Detailed indications are listed in 
Table 1.

Outcomes are shown in Table 2. Two patients from the 
control group and three from the domperidone group 
did not complete examination, and were thus excluded 
from SBTT analysis. Three patients from the control 
group and another three from the domperidone group 
required gastroscopy-assisted delivery of the capsule, and 
were excluded from the GTT analysis. Median GTT was  
67.5 minutes (44.8–117.5) in the domperidone group and 
80.0 minutes (42.0-128.0) in the control group. The median 
SBTT was 317 minutes (231–436) and 323 minutes (225–
426), respectively. Three patients (3.0%) in the domperidone 
group and three patients (3.0%) in the control group 
required gastroscopy-assisted capsule delivery from oral 
cavity to the duodenum, respectively. Clinically significant 
findings of VCE were identified in 41% of the domperidone 
group and 46% of the control group (P=0.48). Detailed 
results are shown in Table 3. None of the subjects reported 
any adverse effect. 

Discussion

To our knowledge, this is the first randomized controlled 

Table 1 Demographic features of patients undergoing VCE

Variables Domperidone (n=100) Control (n=100)

Male (n) 63 62 

Age (year) 10.1±3.4 10.7±3.6

Indications for VCE

Abdominal pain 47 45

IBD 19 20

Chronic diarrhea 6 8

GIB 15 14

Anemia 2 1

Other 11 12

GIB, gastrointestinal bleeding; IBD, inflammatory bowel disease; 
VCE, video capsule endoscopy. 

Table 2 Primary and secondary outcomes

Variables Domperidone (n=100) Control (n=100) P value

GTT (minutes) 67.5 (44.8–117.5) 80.0 (42.0–128.0) 0.48

SBTT (minutes) 317 (231–436) 323 (225–426) 0.52

CER (%) 97% 98% 1.00

CER, complete examination rate; GTT, gastric transit time; 
SBTT, small bowel transit time.

Table 3 Findings of VCE among patients 

Results
Domperidone 

(n=100)
Control  
(n=100)

P value

Non-clinically significant 59 54 0.48

Polyps 1 1

Ulcers 34 38

Diverticulum 1 2

Strictures 2 2

Angiodysplasias 2 0

Other 1 3
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trial evaluating the effect of domperidone on VCE transit 
time among children. In our study, domperidone reduced 
GTT and SBTT of VCE. However, this effect was not 
significant. Domperidone did not improve complete 
examination rate of children receiving VCE. The effect of 
domperidone could not be proven, possibly due to sample 
size. Another retrospective study showed that higher CR 
was achieved when domperidone was used with certain 
kind of VCE (PillCamSB; Given Imaging Ltd.) (10). 
Therefore, we suspect that the effect of domperidone 
might be affected by the size, weight and center of gravity 
of VCE models. 

A meta-analysis indicated that prokinetics including 
erythromycin and metoclopramide can improve completion 
rate in VCE (11). A recent retrospective study showed that 
domperidone prolonged oral to duodenal transit time in 
adults receiving VCE (4). However, the methodologies 
and study populations were different from our study. 
Other prokinetics have also been studied. In a randomized, 
prospective and controlled study, mosapride citrate was 
shown to reduce GTT and improve complete examination 
rate in adults (12). Erythromycin has also been tested, 
among which conflicting results were shown. Several studies 
showed that oral erythromycin significantly reduced GTT 
(13-15), while another study revealed that erythromycin 
failed to increase CER (16). 

Due to safety concerns, domperidone is currently 
not available in the United States, while it remains 
widely used for nausea and vomiting both in Europe 
and China (4,17,18). There are very few published 
studies of prokinetic effects of domperidone in children. 
Nevertheless, a very recent randomized and controlled 
study showed that domperidone may be a safe and effective 
therapeutic for remission of symptoms in children with 
abdominal pain predominant functional gastrointestinal 
disorders (19). Domperidone has also been used for 
patients with gastroparesis (20,21), and have proved to 
improve success rate of enteral nutrition in the intensive 
care unit (18,22). 

There are certain limitations when interpreting this 
study. This was a single-center study. Patients were 
enrolled for VCE due to various real-world indications. 
However, our protocol was reflective of real-life clinical 
practice. Also, patients were not standardized to age (23). 

Our study showed that domperidone failed to increase 
the complete examination rate of VCE. However, studies 
also showed that complete examination rate did not equal 
diagnostic yield, and there is a positive correlation between 

diagnostic yield and SBTT (24-26). 

Conclusions

In conclusion, domperidone does not reduce GTT, SBTT 
or improve completion rate among pediatric patients 
receiving VCE. 
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