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Can prucalopride improve the efficacy and tolerability of
colonoscopy preparation?

Zhen Sun'?, Xingian Dong?, Jingrun Zhao?, Cuicui Lang?, Qingzhu Ma?, Huiling Sun?, Zhenfang Li?, Qiuhua
Rong?, Jiaping Xie?, Peng Yan?, Senlin Li?, Zuojiong Gong?*

Department of Infectious, Renmin Hospital of Wuhan University, Wuhan 430000, Hubei Province, China;
2Department of Gastroenterology, Liaocheng People’s Hospital, Liaocheng, Shandong Province, China

Received November 9, 2016; Accepted February 24, 2017; Epub June 15, 2017; Published June 30, 2017

Abstract: Objective: Adequate bowel cleansing is an important determinant for the colonoscopy. Polyethylene gly-
col (PEG)-based solutions are used commonly in bowel preparation, but their poor palatability and large volumes
(4L) affect the patient’s compliance. Studies found that prokinetic agents improved preprocedure tolerability and
efficacy in patients. The high affinity and selectivity for 5-hydroxytryptamine receptor-4 (5-HT,) agonist differenti-
ates prucalopride from older generation compounds and minimizes the potential for target-unrelated side effects.
The study aimed to compare the efficacy and safety of adjunctive prucalopride for bowel preparation before colo-
noscopy. Materials and methods: In a randomized controlled trial setting, 175 outpatients were randomized to
receive either 3-L polyethylene glycol (PEG) + 2 mg of prucalopride (prucalopride group) or 3-L PEG + placebo (PEG
group). The bowel preparation efficacy was scored by a blinded endoscopist using the Ottawa scale. Mean scores
for each bowel segment, composite mean scores, and rates of “good preparation (prep)”, “excellent prep”, and
“inadequate prep” interpreted from the Ottawa scale were compared between the two groups. Results: An “excel-
lent prep” and a “good prep” were more often observed in the prucalopride group than in the PEG group (P=0.003,
P=0.006). Vomiting frequencies were significantly lower (P=0.034), the time of first defecation was significantly
shorter (P=0.008) and the defecation frequency was significantly higher (P=0.000) in the prucalopride group than
in the PEG group. Frequencies of symptoms (nausea, bloating etc) and willingness to repeat the same regimen
were similar in both groups. Conclusions: Prucalopride may be an effective and safe adjunct to PEG that leads to an
improved quality of bowel preparation.

Keywords: Prucalopride, 5-HT,-receptor agonist, polyethylene glycol (PEG) electrolyte solution, colonoscopy, bowel
preparation

Introduction plasia, and has been shown to reduce mortality
from CRC [4]. However, colonoscopy is depen-
dent on adequacy of bowel preparation for the
complete visualization of the colonic mucosa.
Unfortunately, up to 20%-25% of all colonosco-
pies are reported to have an inadequate bowel
preparation [5], which has potential adverse
consequences, such as missed pathological
abnormalities, need for repeated procedures,

and increased procedure-related complications

Colorectal cancer (CRC) continues to be one of
the leading causes of death worldwide [1]. CRC
is a common malignant tumor in China [2]. With
the changing in eating habits and continuous
improvement in people’s living standards, the
incidence of CRC has increased year by year;
higher growth of CRC incidence has been
reported in larger cities [2]. CRC develops in a

series of well-defined steps, from normal muco-
sa to adenomatous polyp through varying
degrees of dysplasia and finally to adenocarci-
noma. Colorectal adenoma is the most impor-
tant precancerous disease of CRC [3]. By iden-
tifying and removing precursor lesions, colo-
noscopy has emerged as the gold standard for
screening and surveillance of colorectal neo-

[6].

In the past few years, to get the best prepara-
tion of bowel, many studies have been per-
formed with varying uses of PEG, such as split-
dose PEG and PEG with adjuncts, or other bowel
preparation regimens, such as sodium phos-
phate, sodium sulfate solution, sodium picosul-
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fate, magnesium citrate, etc., in an effort to
improve the patient tolerability and/or efficacy
of the bowel preparation [7-12]. While none has
provided optimal safety and efficacy profiles,
each represents unique strengths and weak-
nesses (in terms of efficiency, ingested volume,
taste, adverse events, and time required for
preparation). In 2014, the US Multi-Society
Task Force recommended split-dose 4-L PEG
with electrolytes as bowel preparation regimen
for colonoscopy [13]. However, given its large
volume, it may not be suited for all patients;
and current regimes require patients to take
the preparation from the afternoon of the pre-
ceding day. This effectively prevents the patient
from working or going out during this period,
effectively making colonoscopy a 2-day proce-
dure. The polyethylene glycol (PEG)-electrolyte
solution has been widely used in China as
lavage solutions for bowel cleansing [14]. For
adequate bowel preparation, about 3000 mL of
this solution is usually required. May be
because of its taste, fluid volume ingested, or
side effects such as nausea, bloating, and vom-
iting, we have encountered patients with insuf-
ficient bowel cleansing in practical works. To
address these concerns, investigators continue
to search for perfect bowel preparation with
respect to quality and patient satisfaction.
Tajika et al [15] and Kim et al [16] found that
mosapride and itopride, 2 prokinetic agents
currently in clinical development, improved pre-
procedure tolerability with significant reduc-
tions in nausea, vomiting, bloating, and abdom-
inal pain, and improved efficacy in patients
through reducing residual fluid in the colon.
Unfortunately, former 5-HT, receptor agonists
were less selective and less specific, which
caused in potential adverse cardiac effects or
reduced intestinal prokinetic activity due to
interactions with other 5-HT receptors.

Prucalopride is a selective, high-affinity, 5-hy-
droxytryptamine receptor-4 (5-HT,) agonist wi-
th gastrointestinal prokinetic properties [17].
Several Studies [18-20] found that prucalo-
pride is effective in improving stool frequency,
reducing abdominal and stool-related symp-
toms associated with constipation, and can
accelerate colonic transit time (CTT) in some
patients, with mean CTT reduced by 12 h from
baseline after 4-12 weeks of treatment. Pru-
calopride is approved in many countries for the
symptomatic treatment of chronic constipation
(CC) in women, in whom laxatives have failed to

9388

provide adequate relief at a recommended
daily dose of 2 mg or 1 mg once daily for
patients who are over 65 years old [19]. Simon
Nennstiel et al [21] found that prucalopride
reduced the number of reflux episodes and
improves subjective symptoms in gastroesoph-
ageal reflux disease. One Study [22] proved
that prucalopride was safe and well tolerated
by patients (men or women) in the Asia-Pacific
region. However, as adjunct for colonic cleans-
ing, the efficacy and tolerability of a PEG-
electrolyte solution with prucalopride has not
been studied.

The present study investigated the cleansing
efficacy and tolerability of prucalopride as an
adjuvant to PEG-electrolyte solution for colo-
noscopy preparation.

Methods

This study was a randomized, prospective, dou-
ble-blind, clinical trial, and was reviewed and
approved by the ethics committee of the
Liaocheng People’s Hospital (ID: 2014087).
Outpatients 20-65 years of age who were
scheduled for an elective colonoscopy for vari-
ous reasons (Table 2) at the Gastroenterology
Clinic, Liaocheng People’s Hospital (Shandong,
China), were consecutively enrolled in the study.
A gastroenterologist assessed the patient eligi-
bility, and written informed consent was
obtained from each patient prior to inclusion.
Exclusion criteria were as follows: pregnancy,
breast feeding, severe constipation (<2 bowel
movements a week), presence of significant
cardiac, renal, hepatic, or metabolic comorbidi-
ties; presence of ascites or bowel obstruction;
known allergy to PEG-electrolyte solution; his-
tory of gastric stapling or bypass procedure;
history of prior colonic or rectal surgery; and
refusal to consent to participate in the study.

The patients who consented to the study were
then randomly allocated to one of the two inter-
ventions by a computer-generated number list.
They were randomly assigned to two subgroups
by the envelope method. With the exceptions of
the unblinded research assistant, all other indi-
viduals participating in this study, including the
patients, the endoscopists and endoscopy
nurses, were blinded to the allocated treatment
group. Comparisons between the 3-L PEG (rec-
ommended by Chinese Medical Association of
Gastroenterology for adequate bowel prepara-
tion) + 2 mg (general recommended dose for
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Table 1. Bowel preparation quality of Ottawa scale breakfast. On the day of

colonoscopy, one pruca-

Scores
Cleanliness of each part of the colon: Rt, Mid, Lt lopride tabl?t (2 mg)
- (Janssen Cilag S.p.A.
No liquid 0 . .

. - ) company, Xi'an, China)
Minimal liquid, no suction 1 or identical-looking pla-
Suction required to see mucosa 2 cebo tablet were admin-
Wash and suction required 3 istered orally with water

Solid stool, not washable 4
Overall quantity of fluid 0 (mild), 1 (moderate), 2 (severe)

at 6:30 am. After 30
min, both the groups

were instructed to drink
0.25 L of PEG-electroly-
te solution (create a fe-

. o ) eling of God Pharmac-
Table 2. Baseline Demographics, indications for colonoscopy, and previ- eutical Co., Ltd. Beijing

ous history of colonoscopy in two groups China) every 10 min

Total score (0-14), cleanliness (Rt + Mid + Lt) + overall quantity of fluid. Rt = Right; Mid =
middle; Lt = left.

Demographic data PEG group Prucalopride group P value (Figure 1). Colonoscopi-

n 93 82 es were performed from

Mean age (SD) 47.7 (11.1) 48.6 (10.8) 0.56 14:00, and the start

Gender, n (%) times were recorded for
Male 54 (58.1) 38 (47) 0121 each patient.
Female 39 (41.9) 44 (53) 0.121 Evaluation of bowel

Mean BMI (SD) 245 (3.1) 24.0 (3.0) 0.224 preparation

Indication n (%)
Screening 29 (31.2) 25 (30.5) 0.921 Bowel-cleansing effica-
Hematochezia 10 (10.8) 8(9.8) 0.829 cy was measured by
Abdominal pain 14 (15.1) 10 (12.2) 0.583 g’;tdao\;;‘;'z;tes[;;'r(‘_%ag‘lz
Change in bowel habits 16 (17.2) 12 (14.6) 0.644 1). To ensure that their
Surveillance 10 (10.8) 8(9.8) 0.829 findings consistency, in-
Positive FOBT 4(4.3) 3(3.7) 0.829 vestigators performed
Weight loss 7 (7.5) 8(9.8) 0.599 calibration exercises in-
Anemia 3(3.2) 4(4.9) 0.578 volving more than 40
Others 4 (4.3) 4 (4.9) 0.855 colonoscopies prior to

Previous colonoscopy n (%) study commencement
None (first time) 74 (79.6) 67 (81.7) 0.721 based on their interpre-
>2 19 (20.4) 15 (18.3) 0.721 tation of scale anchors.

BMI, Body mass index; n, sample size; FOBT: fecal occult blood test; SD, standard deviation.

treating chronic constipation) [19] of prucalo-
pride (prucalopride group, n=100) and 3-L PEG
+ placebo (PEG group, n=100) [14] were made
in an investigator blind fashion. After random-
ization, patients were required to complete a
questionnaire before colonoscopy. The quality
of preparation was assessed and the Ottawa
scale scores were assessed by endoscopists
(Table 1) at the time of insertion of the colono-
scope before any cleansing maneuvers.

Bowel preparation methods
The day before colonoscopy, all patients were

instructed to eat low residue diet including
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This scale assesses
cleanliness and fluid
volume separately. Cle-
anliness was assessed separately for the right
colon (caecum, ascending), mid colon (trans-
verse, descending), and the rectosigmoid on a
5-point scale. Fluid quantity was rated from O
to 2 for the entire colon. As per one study [24],
a total score of >8 on the Ottawa scale was
considered to indicate an inadequate prepara-
tion and a score of <7 was deemed adequate.
Preparations with a total score of <4 were con-
sidered excellent, provided that no individual
colonic segment received a score higher than
1. The quality of preparation was assessed at
the time of insertion of the colonoscope before
any cleansing maneuvers by two colonoscopies
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Prucalopride group PEG, 3-L
(250 mL/10 min)
< > Colonoscopy
Low residue diet Prucalopride
I 6:30 7:00 9:00 14:00
PEG group
PEG, 3-L
(250 mL/10 min)
| —_— Colonoscopy
Low residue diet placebo
I 6:30 7:00 9:00 14:00

Day before colonoscopy

Figure 1. Schematic representation of protocol for the colon cleansing experiments. One prucalopride tablet or pla-
cebo tablet were administered orally with water at 6:30 am. After 30 min, both the groups were instructed to drink
PEG-electrolyte solution (3 L) 0.25 L every 10 min. Colonoscopies were performed from 14:00.

[25]. A third expert reviewer
graded and scored the record-
ed images later, if the decision

Randomized n=200

\L ‘l’ was discordant, and this eval-
uation was used in the final
Allocated to the PEG group Allocated to the analysis.
n=100 prucalopride group
Received PEG n=100 .
n=100 Received prucalopride F?atlenfcs co.mplet.ed the ques-
Canceled procedure n=100 tionnaire (including patients
n=4 Canceled proceduren=16 demographics, side effects of
Reasons Reasons | . )
Did not complete the Did not complete the two colon prepgratwns, time
questionnaire questionnaire for first defecation, frequency
\l{ of defecation, and willingness
A to repeat the same regimen or
Analyzed n=93 Analyzed n=82 not) [15] before undergoing
Non-completers (n=3) Non-completers (n=2) N
Reasons Reasons co[onoscopy. The question
Difficult to reach the right side Difficult to reach the right side naire was translated and mod-
colon colon ified into Chinese to make

patients easy to understand.

Figure 2. Flow diagram of patient recruitment and summary of treatment The patients submitted the
outcomes. A total of 200 patients were randomly assigned to two groups. form to the nursing staff, who
Seven patients in the PEG group and eighteen patients in the prucalopride recorded the colon abnormali-
group did not undergo colonoscopy due to did not complete the question- ties reported by endosco-
naire (n=4 in the PEG group, n=16 in the prucalopride group) and difficult )

to reach the right side colon (n=3 in the PEG group, n=2 in the prucalopride pists.

group). They withdrew from the study. Therefore, 175 patients were included

in the final analyses (93 in the PEG group and 82 in the prucalopride group). The primary end point of this
PEG: Polyethylene glycol, n, sample size. study was cleansing efficacy
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Table 3. Ottawa scores, proportions of “good prep” in different
locations of the colon and Ottawa scores, proportions of “inad-

” U

equate prep”,
in two groups

excellent prep” of the whole colon were compared

Ottawa scale variable

PEG (n=93) Prucalopride (n=82) P value

Right colon

Mean score (SD) 2.37 (0.60)

Good prep (score <2) (n, %) 4 (4.3)
Middle colon

Mean score (SD) 1.84 (0.63)

Good prep (score <2) (n, %) 23 (24.7)
Left colon

Mean score (SD) 1.36 (0.79)

Good prep (score <2) (n, %) 54 (58.1)
Overall fluid quantity

Mean score (SD) 0.41 (0.52)

Good prep (score <1) (n, %) 58 (62.4)

Mean total score (SD) 5.96 (1.61)

Inadequate prep (=8) (n, %) 12 (12.9)

Excellent prep (£4) (n, %) 13 (14.0)

2.24 (0.88)
14 (17.1)

1.74 (0.93)
24 (29.3)

1.20 (0.96)
53 (64.6)

0.34 (0.48)
54 (65.9)
5.54 (2.32)
14 (17.1)
27 (32.9)

PEG, Polyethylene glycol; SD, standard deviation; prep, preparation.

(for overall fluid quantity), an
“inadequate prep” was con-
sidered to be an individual
total score of =8, and an
“excellent prep” was consid-
ered to be an individual total
score of <4. The x? test with a

in the prucalopride and PEG groups. Secondary
endpoints included differences in patients’
acceptability and tolerance of solutions, time
for first defecation, frequency of defecation,
and willingness to repeat the bowel prepara-
tion in future if required. The number of polyps
detected was assessed, polyp detection rate
and adenoma detection rate (ADR) were calcu-
lated, and time interval between the last dose
of bowel preparation and the start of colonos-
copy, i.e., the reparation-to-colonoscopy (PC)
interval was noted.

Statistical analysis

As per one study [26], the sample size was cal-
culated using the Lehr’'s formula. The demo-
graphic, colonoscopic, and patient question-
naire data were compared across the two
groupstoexamineanysignificantdifferencesbetwe-
en the groups. The Ottawa scale including the
total score, overall fluid quantity, mean age,
time for first defecation, frequency of defeca-
tion, and elapsed time from last fluid intake to
colonoscopy were then compared between the
two groups using the Student’s t test. The
Ottawa scale was also measured in categories
in which a “good preparation (prep)” was con-
sidered to be an individual component sco-
re of <2 (for right, middle, and left colon) or <1
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0.295 2x2 contingency table was
0.006 used to measure the associa-
tion between a “good prep”,
0.44 “inadequate prep”, “excellent
0.499 prep”, and the type of bowel
preparationregimen used. Ma-
0.23 ny of the demographic, colo-
0.574 noscopic, and patient ques-
’ tionnaire data were measured
in proportions, and 2x2 tables
0.38 with either x2 statistics or
0.631 Fisher’'s exact tests were used
0.16 to assess the degree of asso-
0.439 ciation and statistical signifi-
0.003 cance where applicable. The
criterion for statistical signifi-
cance was P<0.05.
Results
Basic data

Between February and May 2015, 200 patients
initially consented to participate in this study.
However, 25 patients were subsequently
excluded for various reasons (Figure 2). The
data for the primary outcome measures were
obtained for the remaining 175 participants.
These 175 patients were evenly distributed
between the PEG group (n=93) and the prucalo-
pride group (n=82). No significant differences
were observed between the two groups in the
basic data, including demographic data, indica-
tions for colonoscopy, and previous history of
colonoscopy (Table 2).

Bowel cleansing efficacy and colonoscopy data

The bowel cleansing efficacy was measured
using the Ottawa scale. Means and proportions
were calculated. Differences in the mean
scores of each individual component, the sum
of these components, and overall fluid quantity
between the two groups were not significant
(Table 3). A “good prep” as defined previously
was observed more often in the prucalopride
group than in the PEG group in the right colon
(P=0.006). An “inadequate prep” was not sig-
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Table 4. The time interval between the last PEG intake and the start of colonoscopy and endoscopic

findings in two groups

Variable

PEG Prucalopride P value

No of patients n

93 82

Elapsed time from last fluid intake to colonoscopy (min, mean + SD) 384.4+72.2 383.6+62.0 0.936

Endoscopic findings (n, %)
Cancer
Polyps
Adenoma
Inflammation
Ulcer colitis
Coron disease
Ascending colon lipoma

5 (5.4) 3(3.7) 0.857
25 (26.9) 20 (24.4) 0.626
11 (11.8) 8(9.8) 0.651

3(3.2) 4 (4.9) 0.865

4(4.3) 1(1.2) 0.443

0 1(1.2) 0.469
0 1(1.2) 0.469

PEG, Polyethylene glycol; SD, standard deviation.

Table 5. Results of side effects, willingness to repeat, time to first defecation and frequency of defeca-

tion were compared in two groups

Patient questionnaire variable PEG Prucalopride P value
Side effects (n, %)
Nausea 41 (44.1) 33(39.8) 0.608
Vomiting 20 (21.5) 8(9.6) 0.034
Abdominal pain 11 (11.8) 17 (20.5) 0.109
Bloating 13 (14.0) 10 (12.2) 0.728
Circulatory reactions 2(2.2) 3(3.6) 0.886
Headache 0 2(2.4) 0.218
Willingness to repeat the same regimen (n, %) 78 (83.9) 72 (87.8) 0.458
Time to first defecation (min, mean + SD) 57.2+44.1 25.7+19.7 0.000
Frequency of defecation (times, median * s.d) 8.0+3.2 9.3+3.5 0.008

PEG, Polyethylene glycol; SD, standard deviation.

nificant between the two groups. An “excellent
prep” was observed more often in the prucalo-
pride group than in the PEG group (P=0.003).

Studies [27] found that the quality of bowel
preparation was influenced by the time interval
between the last PEG intake and the start of
colonoscopy. In the current study, the elapsed
time from the last fluid intake to colonoscopy
was not significantly different between the two
groups (P=0.936).

Colonoscopic data (polyp detection rate, ade-
noma detection rate, and other abnormal find-
ings of colon) also showed no significant differ-
ence between the groups (Table 4).

Patient questionnaire data

The frequency of vomiting was significantly
lower in the prucalopride group than in the PEG
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group (P=0.03). The frequency of defecation
was significantly higher in the prucalopride
group than in the PEG group (P=0.008). The
time of first defecation was significantly shorter
in the prucalopride group than in the PEG group
(P<0.001). Frequencies of symptoms such as
nausea, bloating, abdominal pain, headache,
circulatory reactions, and willingness to repeat
the same regimen were similar in both the
groups (Table 5).

Discussion

Colonoscopy is widely considered to be the gold
standard for the detection of colorectal polyps
and cancer. To achieve the optimal visualiza-
tion of the mucosa, good bowel preparation is
essential. Unfortunately, no such bowel prepa-
ration exists. Today, split-dose 4-L PEG with
electrolytes is a better method for colon prepa-
ration compared with other bowel preparation

Int J Clin Exp Med 2017;10(6):9387-9396
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regimens [13]. However, it also needs a large
volume of fluid, and it turns a same-day scheme
to a 2-day procedure. Prucalopride is a selec-
tive, high-affinity, 5-HT, agonist with gastroin-
testinal prokinetic properties. The high affinity
and selectivity for 5-HT, differentiates prucalo-
pride from former generation compounds, and
minimizes the potential for target-unrelated
side effects [17]. The stimulation of the 5-HT,
receptor induces the facilitation of cholinergic
and noncholinergic excitatory neurotransmis-
sion, and hence prucalopride has potential for
the treatment of disorders associated with
small and/or large bowel dysfunction, including
constipation, postoperative ileus, and pseudo-
obstruction [28]. The safety and efficacy of pru-
calopride in CC has been investigated in an
extensive development program [29, 30]. The
recommended dose of the drug in adults in
most countries is 2 mg daily [31, 32]. However,
whether prucalopride would have additive ben-
eficial effects on bowel cleansing before colo-
noscopy in humans is unclear.

In the bowel preparation of colonoscopy, right
colon cleansing is considered to be important
because the cleansing can be difficult and pol-
yps located in the right colon may be easily
missed. Sessile serrated polyps are more com-
monly located in the right colon and are likely
even more vulnerable to underdetection than
adenomas in persons with suboptimal prepara-
tions [33]. Hong et al [34] showed that risk of
missed colon lesions increased in patients with
poor/inadequate bowel preparation compared
with patients with excellent bowel preparation.
In this study, although the mean scores of each
individual component, the sum of these compo-
nents and overall fluid quantity was lower in the
prucalopride group than in the PEG group, but
the difference was not statistically significant. A
“good prep” and an “excellent prep” as defined
previously were observed more often in the
prucalopride group than in the PEG group in the
right colon (P=0.006) and in the whole colon
(P=0.003), respectively.

The time between bowel preparation and start
of colonoscopy is also important in determining
bowel preparation quality. A shorter interval
between the last dose of bowel preparation
and colonoscopy procedure is associated with
improved bowel preparation quality [26]. To
maximize preparation quality, colonoscopy
should be performed within -5 h of the last
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dose of preparation. Every hour by which the
interval is extended is associated with a 10%
decrease in adequate bowel preparation [26].
An interval of more than 5 h from the last pur-
gative dose allows new small intestinal effluent
to coat the right colonic mucosa, which impairs
mucosal visualization [33]. Because of signifi-
cant worsening in bowel preparation quality,
consideration should be given to not perform-
ing colonoscopies with a preparation-to-colo-
noscopy interval greater than 7 h [35]. In this
study, the lapsed time from the last fluid intake
to colonoscopy is (mean + SD) 384.4+72.2 and
383.6£62.0 min in the PEG group and the pru-
calopride group, respectively. No statistical dif-
ference was observed in the two groups
(P=0.936). Studies found that through reducing
residual fluid in the colon, mosapride and ito-
pride improved efficacy in patients [15, 16]. In
this study, although the overall fluid quantity in
the Ottawa scale was lower in the prucalopride
group than in the PEG group, the difference was
not statistically significant. The lapsed time
from the last fluid intake to colonoscopy was
too long, allowing new small intestinal effluent
to colon may be associated with these.

The ADR is currently the most important mea-
sure of colonoscopy quality [36]. In an asymp-
tomatic screening population, an ADR of >25%
in men and of >15% in women over 50 years
old has been proposed in the American screen-
ing guidelines [36]. In both the groups in this
study, adenoma detection rates were lower
than the average standards for colonoscopy
screening, which were >25% for men and >15%
for women 50 years of age or more. These
results may be explained as follows: (1) The
time between bowel preparation and the start
of colonoscopy exceeding 6 h allows new small
intestinal effluent to colon and coats the colon
surface, which impairs mucosal visualization.
(2) Colonoscopic withdrawal times and with-
drawal technique may influence ADR. In China,
endoscopists need to do too much work, which
make them pursuit of speed at the expense of
efficiency.

Although many preparations and regimens are
available, patient compliance with bowel
cleansing can be a significant issue [37].
Reduced tolerability of bowel preparations is
associated with high volume, bad taste, and
increased abdominal symptoms, particularly
vomiting [38]. There was evidence that frequen-
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cies of vomiting are significantly lower in the
prucalopride group than in the PEG group
(P=0.034). The time of first defecation was
shorter in the prucalopride group than in the
PEG group (P=0.00). More frequent bowel
movement was observed in the prucalopride
group than in the PEG group (P=0.008). The
findings of this study were same with other
studies [17, 18]. These findings may be due to
prokinetic effects of prucalopride.

One of the limitations of this study was that the
quality of preparation was assessed at the time
of insertion of the colonoscope before any
cleansing maneuvers. Cleaning up is part of
colonoscopy and is necessary to one degree or
another in most examinations, even if in many
cases this simply means washing down bub-
bles and mucus. In clinical practice, retained
fluid and much of the semisolid debris in the
colon can be removed by intraprocedural
cleansing. The quality of the bowel preparation
should be judged after the cleaning process
has occurred since only that level of cleansing
reflects on the adequacy of mucosal inspection
[39]. The other limitation is that the patients
took a fixed dose of prokinetics at a fixed time.
Further studies need to be performed to ana-
lyze the influence of different administration
time of prokinetics and their optimal dose on
colon preparation.

In summary, this study showed that prucalo-
pride results in less vomiting, improves the
quality of bowel preparation for colonoscopy in
the right colon, and for the whole colon the
excellent prep is more. Thus, it is concluded
that prucalopride may be an effective and safe
adjunct to PEG that leads to improved quality of
bowel preparation.
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