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Antiemetics improve the tolerance of polyethylene
glycol for colonoscopy preparation

A randomized clinical trial
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Abstract \\\\

Background: Bowel preparation is essential to the success of colonoscopy. However, many patients cannot finish the preparation |
due to nausea and vomiting when taking polyethylene glycol (PEG). Dopamine-2 receptor antagonists, such as domperidone and
sulpiride, are classical antiemetic drugs. This study aimed to explore the effect of domperidone and sulpiride on reducing the
discomforts associated with PEG.

Methods: Patients scheduled for colonoscopy were enrolled and randomly allocated into 3 groups. Patients in the domperidone
group (Dom group) or sulpiride group (Sul group) took 2 doses of domperidone or sulpiride before PEG. Patients in the control group
(Con group) followed the regular routine of PEG. Discomforts during bowel preparation and the quality of bowel preparation were
assessed.

Results: A total of 306 patients were enrolled. The participants in the Dom group and Sul group completed PEG better and had
fewer abdominal discomforts than those in the Con group. The severity of nausea and abdominal fullness was lower in the Dom group
and Sul group. The quality of bowel preparation was better in the Dom group and Sul group than Con group.

Conclusions: Domperidone and sulpiride could reduce the PEG-related discomfort and improve the quality of bowel preparation.
This method may be a promising way to improve the satisfaction of bowel preparation for both patients and endoscopists.

Abbreviations: 5-HT = 5-hydroxytryptamine, ANOVA = One-way Analysis of Variance, BBPS = Boston Bowel Preparation Scale,
BMI = body mass index, CTZ = chemoreceptor trigger zone, ITT = intent-to-treat, PEG = polyethylene glycol, PP = per-protocol

population.
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1. Introduction

Colonoscopy is widely used in the diagnosis and treatment of
colorectal diseases. However, 10% to 20% of colonoscopies
cannot be completed for various reasons, and inadequate bowel
preparation is the most common one.'! In addition, bowel
preparation is essential to the diagnostic accuracy and opera-
tional safety of colonoscopy.””?! Therefore, improving the
quality of bowel preparation is crucial to the success of
colonoscopy.

Polyethylene glycol (PEG) is one of the most common laxatives
used in bowel preparation before colonoscopy.'¥ PEG is safe and
effective and does not result in physiological or histological
changes of the colon. It works most effectively when drank
quickly (240 mL every 10 minutes)."! However, 5% to 15% of
patients cannot complete the preparation because of its poor taste
and large volume.®! A previous study reported that the inability
to tolerate the full course of purgative was the most common
barrier to optimal bowel preparation (in 78.7% of participants),
and 72.5% of patients reported problems of palatability.!! The
most common side effects of PEG are nausea and vomiting.'*!
Although various methods have been adopted to improve the
adherence to bowel preparation, approximately 24% to 26 % of
patients complained of nausea or vomiting during bowel
preparation in a Chinese population-based study.”! Patients
who failed the preparation because of severe vomiting are
common in our hospital, and no efficient solution has been found.
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Despite advances in prokinetic medicine, studies that aimed to
explore possible drugs to reduce the discomforts during bowel
preparation are inconsistent.'*! One investigation found that the
frequencies of PEG-induced nausea and vomiting were not
significantly changed after taking mosapride.””) Another study
found that mosapride and itopride could decrease the discom-
fort."% Thus, whether prokinetics are beneficial in the prevention
of PEG-induced discomfort remains unknown. Dopamine-2
receptor antagonists, such as domperidone and sulpiride, are
classical antiemetic drugs."'"***! Domperidone has good efficacy
in patients with functional dyspepsia.l'>'*! Sulpiride is used to
treat schizophrenia in high doses. Low doses of sulpiride have
been proven to be safe and effective in treating nausea and
vomiting.'>'®! However, it is unknown whether these antie-
metics could prevent nausea and vomiting caused by bowel
preparation. Therefore, this study was aimed to explore the effect
of domperidone and sulpiride on discomfort associated with
PEG.

2. Methods
2.1. Participants

This study was conducted according to the ethical principles of
the Declaration of Helsinki and the requirements of local laws
and regulations. Ethics approval was obtained from the Ethics
Committee of Renji Hospital (Approval No: 2018-083). This
trial was registered on ClinicalTrials.gov (NCT 04583111).

All patients who met the following criteria were introduced
with the study, and those who agreed to participate were
enrolled. The inclusion criteria were patients aged 18 to 80years
scheduled for colonoscopy. The exclusion criteria were intestinal
obstruction or hemorrhage; allergy to domperidone, sulpiride or
PEG; pregnancy or breastfeeding; previous use of antiemetics
(including domperidone, sulpiride, metoclopramide, ondanse-
tron, itopride, mosapride, etc) within 1month; and previous
bowel preparation within 3 months. Written informed consent
was obtained from enrolled participants prior to the study.

2.2. Study design

This is a randomized, controlled, single-blind study. The enrolled
patients were randomly allocated into 3 groups using a computer-
generated random number list. All patients were restricted to take
a low-residue diet the day before colonoscopy. A split-dose of 3L
PEG was used for bowel preparation.'”*®! Thus, 1L of PEG was
drank at 21:00 in the evening before the day of colonoscopy, and
the remaining 2L was drank 4 to 6 hours before colonoscopy.
Patients in the domperidone group (Dom group) took 2 doses of
domperidone (10mg) 30 minutes before the 2 doses of PEG.I""!
Patients in the sulpiride group (Sul group) took 2 times of
sulpiride (100 mg) 1 hour before the 2 doses of PEG.!*! Patients
in the control group (Con group) followed the regular routine of
3L split-dose of PEG. Domperidone and sulpiride were explained
to the participants as a supplement to bowel preparation. A
telephone call about the instructions for bowel preparation was
made the day before colonoscopy to guarantee the adherence of
patients in all groups.

Demographic characteristics, such as age, gender, body mass
index (BMI), constipation, and history of abdominal surgery
were collected at entrance. Questionnaires about abdominal
discomfort during bowel preparation were self-completed before
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colonoscopy. The quality of bowel preparation was assessed by 3
endoscopists during colonoscopy. The endoscopists were blind to
the patient allocation.

2.3. Outcome measures

The primary endpoint of this study was the incidence of the
discomfort during bowel preparation, including nausea, vomit-
ing, abdominal fullness, and pain. These symptoms were assessed
as none, mild, moderate, and severe. Patients with mild to severe
symptoms were classified as having discomfort. The willingness
to take PEG again was also recorded.

The secondary endpoint was the quality of bowel preparation
assessed by the Boston Bowel Preparation Scale (BBPS) assessed
during the withdrawal phase of colonoscopy.''>2%! The BBPS is
the most thoroughly validated scale in analyzing the quality of
bowel preparation."®! The BBPS uses a 0 to 3 point scale
assessing the bowel preparation quality in 3 segments of the colon
(the right, transverse, and left colons). The 3 segment scores were
then summed for a total score of 0 to 9, with 0 being unprepared
and 9 being entirely clean.*”! BBPS scores >6 were defined as
adequate bowel preparation.® For each participant, BBPS was
assessed by 3 independent endoscopists, and the mean value was
calculated. The compliance and adverse events of domperidone
and sulpiride were also recorded.

2.4. Statistical analyses

Calculations of the treatment efficacy were based on the intent-to-
treat population (ITT population, which included all enrolled
subjects) and per-protocol population (PP population, which
included patients who took at least 1 dose of domperidone or
sulpiride). SPSS 22 software (IBM Corp., Armonk, New York)
was used to conduct all statistical analyses. Normally distributed
data is presented as the mean+SD. One-way Analysis of
Variance (ANOVA) was used to compare the differences among
the 3 groups. Incidence among groups was analyzed with x* test
or Fisher’s exact test. P<.05 was considered statistically
significant.

The sample size calculation in this study was based on the
assumption of a 20% difference in the incidence of discomfort
between the Con group and the Dom or Sul group. The rate of
discomfort during bowel preparation in our hospital was
approximately 40%. To detect the difference with a significance
level (o) of 0.05 and a power of 80% with a two-tailed test, at
least 237 patients were needed. Approximately 5% of patients
may cancel their colonoscopy in our center, thus we estimated
that a total of 249 patients were needed for the study.

3. Results

3.1. Demographic and clinical characteristics of
participants

A total of 306 patients were enrolled from March to September in
2020 and randomized into the Dom group (n=102), Sul group
(n=102), or Con group (n=102) (ITT population). Excluding
patients who cancelled colonoscopy (3, 5, 4 participants in the 3
groups, respectively) or did not take antiemetics (13 participants
did not take domperidone and 28 did not take sulpiride), 86, 69,
and 98 participants were included in the 3 groups as PP
population, respectively. A flowchart is shown in Figure 1. The
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358 paticipants were
assessed for eligibility

52 ineligible

v

306 paticipants were enrolled

v

102 assigned to Dom Group
and included in ITT analyses

102 assigned to Sul Group
and included in ITT analyses

3 cancelled colonoscopy
13 did not take domperidone

102 assigned to Con Group
and included in ITT analyses

86 completed
and included in PP analyses

5 cancelled colonoscopy
28 did not take sulpiride —

4 cancelled colonoscopy

69 completed
and included in PP analyses

98 completed
and included in PP analyses

Figure 1. Flowchart of the enrolled patients.

demographic characteristics were well balanced among the 3

groups (ANOVA, Table 1).

3.2. Completion rate of PEG

The proportion of participants drinking 3L of PEG completely in
the Dom group (97/102, 95.10%; P=.084 compared to Con
group) and Sul group (94/102, 92.16%; P=.356 compared to
Con group) was not statistically higher than that in the Con
group (89/102, 87.25%, x* test) based on the ITT population. In
the PP population, the proportion of participants who finished
drinking PEG in the Dom group (85/86, 98.84%; P=.039

compared to Con group) and Sul group (69/69, 100%; P=.025

compared to Con group) was significantly higher than that in the

Con group (89/98, 90.82%; x> test, Fig. 2).

3.3. Discomfort occurred during bowel preparation

The proportions of participants who complained of abdominal
discomfort in the Dom group (21.57% vs 41.18%; P <.01) and
Sul group (23.53% vs 41.18%; P <.05) were significantly lower
than that in the Con group based on the ITT population (x* test,
Table 2). The severity of nausea and abdominal fullness in the
Dom group and Sul group was lower than that in the Con group

Demographic characteristics of the enrolled patients.

Dom group (N=102)

Sul group (N=102)

Con group (N=102)

Age (1)
Male:female
BMI
Constipation
History of abdominal surgery
Endoscopic findings
Polyp
Inflammation
Cancer

49.71+£12.24
55:47
23.24+2.32
12
26

32
6
1

52.68+12.51
53:49
22.88+3.12
13
25

35
5
2

50.68+12.83
55:47
23.32+2.75
12
27

30
3
1

Data of age and BMI are presented as the means +SD. BMI=body mass index.
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Figure 2. The completion rate of PEG based on the PP population. The
proportion of participants who finished drinking PEG in the Dom group and Sul
group was significantly higher than that in the Con group. ‘P<.05 compared to
the Con group; n=86, 69, and 98 in the 3 groups, respectively; x test. PEG=
polyethylene glycol; PP population = per-protocol population.

based on the PP population (nausea: P<.01 for Dom group vs
Con group, P<.05 for Sul group vs Con group; abdominal
fullness: P<.05 for Dom group vs Con group, P<.01 for Sul
group vs Con group; n=86, 69 and 98 in the 3 groups,
respectively; Kruskal-Wallis test with post-test, Fig. 3). The
severity of vomiting and abdominal pain was not significantly
different among the 3 groups (P >.05; Kruskal-Wallis test with
post-test, Fig. 3).

The percentage of participants who were willing to take PEG
again was significantly higher in Dom group (88/102; P<.01
compared to Con group) and Sul group (85/102; P<.01
compared to Con group) than that in Con group (60/102; x>
test, Table 2).

3.4. The quality of bowel preparation

The mean BBPS scores were significantly higher in the Dom group
than in the Con group based on the ITT population (P <.01 for
Dom group vs Con group; P>.05 for Sul group vs Con group;
n=102; ANOVA with Tukey post-test, Fig. 4A). In the PP
population, the mean BBPS scores were significantly higher in
both the Dom group and Sul group than in the Con group (both
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P<.01 compared to Con group; n=386, 69, and 98 in the 3
groups, respectively; ANOVA with Tukey post-test, Fig. 4B). In
the ITT population, the percentage of patients who had adequate
bowel preparation (BBPS scores >6) in Dom group was higher
than that in Con group (85.29% vs 71.57%; P=.027, x* test),
while Sul group showed no statistical difference compared with
Con group (78.43% vs 71.57%; P=.332; $ test, Fig. 4C). In the
PP population, the percentage of patients who had adequate
bowel preparation in both Dom group (89.53% wvs 74.49%;
P=.015) and Sul group (89.86% wvs 74.49%; P=.022) was
higher than that in Con group ( ¥ test, Fig. 4D).

3.5. Safety analysis

Except for the discomforts associated with PEG analyzed above,
no other adverse event occurred in any group.

4. Discussion

PEG-related nausea and vomiting are common in bowel
preparation. In this study, we found for the first time that
domperidone and sulpiride could increase the tolerance of bowel
preparation and reduce the PEG-related discomfort.

We found that the groups of participants who took
domperidone or sulpiride completed PEG better and had less
discomfort, such as nausea and abdominal fullness. The
antiemetic effect of domperidone depends on its activity at the
chemoreceptor trigger zone (CTZ) outside the blood-brain
barrier."! In addition, domperidone could accelerate gastric
emptying by increasing the amplitude of esophageal motor
function, enhancing antral contractions, and coordinating
peristalsis across the pylorus.''"! Although the number of studies
on the antiemetic properties of sulpiride is limited, low dose of
sulpiride has been proven to be safe and effective in treating
nausea and vomiting in clinical practice.">1¢*! Sulpiride
inhibits dopamine-2 receptors in CTZ and the gastrointestinal
tract, which could inhibit vomiting by stimulating the motility of
the upper gastrointestinal tract, accelerating gastric emptying,
and increasing the resting tone of the gastroesophageal sphincter
while producing relaxation of the pyloric sphincter.*®! In this
study, we also found that the adherence of domperidone was
better than that of sulpiride. It is possible that patients were more
receptive to domperidone as a traditional antiemetic medicine.
Some patients read the instruction of sulpiride and refused to take
it as a “psychiatric medicine.”

The incidence of discomforts in control group of this study
(41.2%) is higher than a previous study conducted in Chinese

The incidence of discomforts during bowel preparation based on the ITT population (N=102 in each group).

Dom group N (%)

Sul group N (%) Con group N (%)

Nausea 17 (16.67)°
Vomiting 11 (10.78)
Abdominal fullness 9(8.82)"
Abdominal pain 3(2.94)
Patients with discomforts 22 (21 .57)**
Willing to take PEG again 88 (86.27)"

19 (18.63)" 33 (32.35)
10 (9.80) 18 (17.65)
8 (7.84)" 21 (20.59)
4(3.92) 5 (4.90)

24 (23.53)" 42 (41.18)
85 (83.33)" 60 (58.82)

EEG =polyethylene glycol.
P<.05.
P< .01 compared to the Con group, x° test.
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Figure 3. The severity of discomfort during bowel preparation based on the PP population. The severity of discomfort was assessed as none, mild,
moderate, and severe during bowel preparation in each group. The severity of nausea (A) and abdominal fullness (C) in the Dom group and Sul
group waisignificantly lower than that in the Con group. The severity of vomiting (B) and abdominal pain (D) was not significantly different among the 3 groups.
P<.05, P<.01 compared to Con group; n=86, 69, and 98 in the 3 groups, respectively; Kruskal-Wallis test with post-test. PP population = per-protocol

population.

population (26.7%).”! It is possible that patients were more
likely to report the discomfort as they were informed that this
study is aimed to assess the discomforts associated with PEG.

Other antiemetics were explored to prevent PEG-induced
discomforts in previous studies. Two studies on metoclopramide,
another dopamine-2 receptor antagonist with 5-hydroxytrypta-
mine (5-HT3) receptor antagonist and 5-HT4 receptor agonist
properties, were controversial.?2?3 Although there is no literature
comparing the antiemetic efficacy of domperidone, sulpiride and
metoclopramide, 1 study on functional dyspepsia found that the
effect of sulpiride was significantly better than domperidone and
metoclopramide.”¥ Itopride acts as both a dopamine-2 antagonist
and cholinesterase inhibitor.[**! It has been reported that itopride
could decrease the discomforts associated with PEG."'%! Except for
dopamine-2 receptor antagonists, other studies have explored the
effect of mosapride on PEG-induced discomforts, and the results
were conflicting.[”"1%2¢ Mosapride facilitates acetylcholine release
from the enteric cholinergic neurons by its selective 5-HT4 receptor
agonistic action in the stomach and colon.*”! Although the
antiemetic effect of mosapride has not been proven at present, 1
study reported that a single administration of mosapride can
enhance gastric accommodation in humans.'*®! More researches
are needed to clarify the effects of various antiemetics on PEG-
related discomforts.

Other methods to reduce nausea caused by PEG have been
explored in previous studies. One study based on ambulatory
patients found that orange juice could reduce nausea caused by
PEG.*’! However, using Coke or pineapple juice as a solvent
failed to reduce the discomforts associated with PEG.%*! Two
studies proved that gum chewing was efficient in decreasing
nausea or increasing satisfaction.>>3!

Our study showed that the quality of bowel preparation was
also increased in the Dom group and Sul group. As domperidone
and sulpiride are mainly bound to tissues on the esophagus,
stomach, and small intestine,'1"*®! we presume that this benefit
was also based on the increased tolerance of PEG rather than
accelerated motility of the colon.

Domperidone is suggested to be prescribed at doses of 30 to 80
mg daily to prevent side effects such as QT prolongation and
sudden cardiac death.** In this study, no side effect was reported
with low dose of domperidone (20mg). The limitation of this
study is the absence of placebo in the control group. Therefore,
we could not rule out the placebo effect.

In conclusion, domperidone and sulpiride are effective and safe
in increasing the tolerance of PEG and quality of bowel
preparation. This method may be a promising way to improve
the satisfaction of bowel preparation for both patients and
endoscopists.
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Figure 4. The quality of bowel preparation. (A) BBPS scores in each group based on the ITT population. (B) BBPS scores based on the PP population. “P<.01
compared to the Con group, ANOVA with Turkey post-test. (C) The percentage of patients who had adequate bowel preparation (BBPS scores > 6) based on the
ITT population. (D) The percentage of patients who had adequate bowel preparation based on the PP population. "P < .05 compared to the Con group, x° test.
BBPS=Boston Bowel Preparation Scale; ITT population=intent-to-treat population; PP population=per-protocol population.
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