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Background/Aims: We investigated whether sodium pico-
sulfate with magnesium citrate (SPMC) plus bisacodyl com-
pares favorably with conventional polyethylene glycol (PEG)
with respect to bowel cleansing adequacy, compliance, and
safety. Methods: We performed a multicenter, prospective,
single-blinded study in outpatients undergoing daytime colo-
noscopies. Patients were randomized into a split preparation
SPMC/bisacodyl group and a conventional split PEG group.
We compared preparation adequacy using the Boston bowel
preparation scale (BBPS), ease of use using a modified Lik-
ert scale (LS), compliance/satisfaction level using a visual
analogue scale (VAS), and safety by monitoring adverse
events during the colonoscopy between the two groups. Re-
sults: A total of 365 patients were evaluated by intention to
treat (ITT) analysis, and 319 were evaluated by per protocol
(PP) population analysis (153 for SPMC/bisacodyl, 166 for
PEG). The mean total BBPS score was not different between
the two groups in both the ITT and PP analyses (p>0.05). The
mean VAS score for satisfaction and LS score for the ease
of use were higher in the SPMC/bisacodyl group (p<0.001).
The adverse event rate was lower in the SPMC/bisacodyl
group than in the PEG group (p<0.05). Conclusions: The
SPMC/bisacodyl treatment was comparable to conventional
PEG with respect to bowel preparation adequacy and supe-

rior with respect to compliance, satisfaction, and safety. (Gut
Liver 2015;9:494-501)
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INTRODUCTION

Colonoscopy is considered the most effective colorectal can-
cer screening procedure.’ The maximal preventative effect of
colonoscopy requires adequate visualization of the entire co-
lon to facilitate detection and removal of all adenomas, which
involves detailed observations associated with cecal intuba-
tion, longer withdrawal time, and adequate preparation. Bowel
preparation is the most important colonoscopy quality indicator
because it affects both the cecal intubation and adenoma detec-
tion rates.

The ideal preparation procedure should clean the colon with-
out mucosal damage, electrolyte imbalance, or patient discom-
fort. The most commonly used preparation regimens are based
on polyethylene glycol (PEG). PEG is a safe and highly effective
colon cleansing agent that is widely accepted as a standard
bowel preparation regimen.”” However, ingestion of a large
volume of PEG, as well as its unpleasant taste, results in low
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compliance rates and unsatisfactory cleansing quality.”® The
adequate cleansing rate by conventional PEG bowel prepara-
tion has been reported to be 70% to 77% by meta-analyses,”*”
which is similar to that in Korea (47% to 76%).%"'

Sodium picosulfate with magnesium citrate (SPMC) is a
low-volume, dual-action bowel-cleansing agent used mostly
in the United Kingdom and Canada as a tolerable preparation

agent."""

Recently, SPMC was approved in the United States for
bowel preparation before colonoscopy and it is also available in
Korea as Picolight powder® (Phambio Korea Co., Ltd., Seoul, Ko-
rea)."*"” Each sachet of Picolight powder® contains 12-g citrate,
3.5-g magnesium oxide, an osmotic laxative, and 10-mg so-
dium picosulfate hydrate, a stimulant laxative. These ingredients
are identical to those in Picolax® (Ferring, West Drayton, UK)
and Pico-Salax® (Ferring, North York, Canada). SPMC acts lo-
cally in the colon as both a stimulant laxative by increasing the
frequency and the force of peristalsis and promoting electrolyte
and water retention in the colon, and an osmotic laxative by
retaining fluids in the colon.”® In previous meta-analyses, SPMC
was well tolerated by patients but may be less efficacious than

other agents."*"”'

Recently, several studies have investigated
various methods of improving the cleansing efficacy of SPMC,
including the addition of a laxative with SPMC, consuming flu-
ids with SPMC, and the three-sachet-split method.”*”> However,
these studies were conducted largely in Western populations'> "
and SPMC preparation has not been studied in an Asian popu-
lation.

We conducted this study to investigate the cleansing efficacy,
safety and tolerability of SPMC with bisacodyl as a substitute
bowel preparation method to conventional large volume PEG in

Koreans.

MATERIALS AND METHODS
1. Study design and subjects

This was a multicenter, randomized, single blind, noninferior-
ity trial conducted at 13 institutions belonging to the intestinal
tumor research group of the Korean Association for the Study of
Intestinal Disease (KASID) from June 2012 to January 2013. All
participating endoscopists were faculty of a university hospital
with colonoscopy expertise. Bias in endoscopist evaluation of
colon cleansing was minimized by use of a single investigator
blind design.

All subjects 20 to 75 years of age undergoing elective day-
time outpatient colonoscopy at each institution were enrolled in
this study. Exclusion criteria included previous colorectal sur-
gery, ileus or bowel obstruction, significant constipation defined
as <3 bowel movements per week with or without regular laxa-
tives, ascites, heart failure, ischemic heart disease or coronary
vessel disease within the last 6 month, inflammatory bowel dis-
ease, pregnancy, cognitive impairment, and renal impairment.
This study was approved by the Institutional Review Board of

each participating institution and registered with the open regis-
try of the Clinical Research Information Service (http://cris.nih.
go.kr) under the identifier KCT0000580. After informed consent,
the patients were randomly assigned to one of two fixed-dose
treatment arms, either split-dose SPMC with bisacodyl or split-
dose PEG. Randomization was conducted using a computer-
generated table prepared by an independent biostatistician.

2. Patient preparation instruction

All enrolled patients were instructed to consume a low-fiber
diet 3 days before colonoscopy and fast in the evening of the
day before colonoscopy. Participants in the SPMC group were
given Picolight powder® (Phambio Korea Co., Ltd.) and instruct-
ed to ingest one sachet with 150-mL water followed by 2-L of
water at 7 PM the day before the procedure and ingest another
sachet with 150-mL water followed by 2-L water 4 hours be-
fore colonoscopy, based on previous reports.”> Participants in
the SPMC group were further instructed to ingest two 5-mg
bisacodyl tablets the night before colonoscopy. Those patients
receiving standard PEG were instructed to use the split-dose
method, whereby 2-L PEG for ingestion at 6 PM the day before
colonoscopy and another 2-L PEG 4 hours before colonoscopy.
All colonoscopies were scheduled to be performed before 13:00
hours.

3. Outcome measurements

1) Bowel cleansing

The primary outcome was comparison of the colon-cleansing
efficacy between the two preparation groups. Bowel cleansing
was assessed by endoscopists who were blinded to the prepara-
tion method during the withdrawal phase of colonoscopy using
the Boston bowel preparation scale (BBPS), a validated tool for
assessment of the quality of colon cleansing.** Each of the three
segments of the colon (right, including the cecum and ascend-
ing colon; transverse, including the hepatic and splenic flexures;
and left, including the descending colon, sigmoid, and rectum)
was given a score from O to 3, defined as follows: O=unpre-
pared colon segment with mucosa not visible due to remnants
of solid stool that cannot be cleared; 1=portion of mucosa of
the colon segment seen, but other areas of the colon segment
not as visible because of staining, residual stool, and/or opaque
liquid; 2=minor amount of residual staining, small fragments of
stool, and/or opaque liquid, but mucosa of colon segment vis-
ible; 3=entire mucosa of colon segment visible, with no residual
staining, small fragments of stool, or opaque liquid.** Adequate
bowel preparation was defined a score >2 for all segments. In-
adequate preparation was defined as a summed BBPS score <6
or a score in any segment <2.

2) Satisfaction and tolerability
Satisfaction with the preparation agent was assessed using a
visual analogue scale (VAS) as 0 (worst) to 10 (best) on a ques-
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tionnaire to patients. The tolerability of the bowel preparation
was assessed via a standardized questionnaire administered to
patients on the day of the colonoscopy, before receiving any
preliminary sedation for the procedure. The questionnaires for
the assessment of tolerability were composed of four sections
describing the completeness of agent consumption, the ease, the
taste and the intention to reuse the preparation. Patient could
choose only one item for their responses.

The questionnaire for the completeness of agent consump-
tion was as follows for the SPMC/bisacodyl group: (1) ‘2 sachets
completely taken,’” or ‘not’; (2) additional water consumption
completeness, ‘2-L for each sachet,” ‘less than 2-L for each sa-
chet,” ‘1-L for each sachet,’ ‘less than 1-L for each sachet’; (3)
overnight two tablets of bisacodyl, ‘completely taken,” or ‘not.’
The questionnaire for the completeness of agent consumption
was as follows for the conventional PEG group: ‘4-L completely
taken,” ‘over 75% taken,” ‘over 50% taken,” ‘less than 50% tak-
en.’

The questionnaire regarding ease of use and taste of the bow-
el preparation was based on a modified five-point Likert scale
(LS): ‘very easy (5 points),” ‘easy (4 points),” tolerable (3 points),’
‘difficult (2 points),’” very difficult (1 point)’ and for taste as five
points: ‘very good (5 points),” ‘good (4 points),” fair (3 points),’
> We determined ‘the tolerable

group’ as those participants who selected three points or more

‘bad (2 points),” ‘worst (1 point).
in each of the assessments of ease of use and taste.

3) Safety

Safety was assessed by the incidence of adverse events re-
ported as a ‘yes’ or ‘no’ response in a questionnaire and colonic
mucosal change. Adverse events were defined as nausea, vomit-
ing, abdominal pain, bloating, thirst, dizziness, or paresthesia
during consumption of the preparation agents. The presence of
mucosal changes including erythema or aphthous lesions, were
recorded by endoscopists after colonoscopy. Blood chemistry
and electrolyte level were not essential tests and were evaluated
only when the patients had severe side effects, as determined by
the endoscopist.

4. Statistical analysis
In calculating the sample size, we assumed a successful
cleansing rate of 85% for the conventional PEG preparation

based on previous data.””

We specified a noninferiority margin
of -15% for the difference in adequate preparation rates defined
as the rate in the SPMC/bisacodyl group minus the rate in the
PEG group, and a one-sided significance level of 0.025. Assum-
ing a 10% dropout rate, we calculated that we would need to
enroll 186 patients in each group for an 80% statistical power
to demonstrate noninferiority.

The intent to treat (ITT) population included all randomized
participants and the patient who underwent colonoscopy. The

per protocol (PP) population was determined as the enrolled

patient who completed bowel preparation according to the
preparation instructions for each and underwent colonoscopy.
The outcome measurement and statistical analyses of cleansing
efficacy, tolerability, satisfaction, and safety were performed for
both the ITT and PP populations. The safety analysis was per-
formed for the ITT population.

We assessed noninferiority by comparing the lower bound of
the one-sided 97.5% confidence interval (CI) for the rate differ-
ence to -15% and testing the corresponding hypothesis that the
difference would be >-15%.

Total BBPS, VAS, and the ease of use and taste scores were
analyzed as a continuous variable, after confirmation of normal
distribution, by Student t-test. We compared percentages of the
BBPS score of each segment of colon, the completeness of prep-
aration agents, the tolerability, ease of use, and taste based on
a standardized patient questionnaire, and the incidence of both
side effects and mucosal change between the groups using a
Pearson chi-square test of Fisher exact test for pooled responses
and records. All statistical analyses were performed using SAS
version 9.3 (SAS Institute Inc., Cary, NC, USA). Statistical sig-
nificance was defined as p<0.05.

RESULTS

A total of 387 patients were randomized to receive split dose
SPMC(/bisacodyl or split dose PEG. Twenty-two patients (12 for
the SPMC/bisacodyl, 10 for the PEG group) did not undergo
colonoscopy after providing informed consent and were exclud-
ed from outcome measurements. Thus, a total of 365 patients
(181 for the SPMC/bisacodyl, 184 for the PEG group) in the
ITT population underwent colonoscopy and cleansing efficacy,

Table 1. Demographics and Baseline Characteristics of the Intention
to Treat Population

SPMC with  Conventional

Parameter bisacodyl 4-LPEG  p-value*

(n=181) (n=184)

Male sex 94 (51.9) 100 (54.4) 0.644

Age, yr 53.5+10.7 53.8+10.4 0.788

20-64 154 (85.1) 154 (83.7) 0.715
>65 27 (14.9) 30 (16.3)

Indication for colonoscopy 0.195
Symptom evaluation 38 (21) 37 (20.1)
Screening 68 (37.6) 79 (42.9)
Surveillance 50 (27.6) 34 (18.5)
For endoscopic treatment 25 (13.8) 34 (18.5)

Data are presented as mean+SD or number (%).

SPMC, sodium picosulfate with magnesium citrate; PEG, polyethylene
glycol.

*p-values were calculated using Student t-test or Pearson chi-square
test, as appropriate.
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tolerability and satisfaction evaluated. There were no significant
differences in baseline characteristics including age, sex, and
indication of colonoscopy between the groups (Table 1). The PP
population analysis is described below.

1. Completeness

Most of the participants that received SPMC/bisacodyl were
able to consume the split dose of SPMC both on the day before
(100%) and the day of (99.7%) the colonoscopy. The ratio of
completeness of agent consumption was markedly higher in the
SPMC/bisacodyl (99.4%) than conventional PEG (90.2%) groups
(p<0.001). However, 28 patients in the SPMC/bisacodyl group
and 18 in the PEG group did not complete the entire prepara-
tion process. Excluding these 46 patients, 319 patients (153 in
the SPMC/bisacodyl, 166 in the PEG group) completed the entire
preparation process and were analyzed as the PP population.

During the detailed preparation process for the SPMC/bi-
sacodyl group, two tablets of 5-mg bisacodyl were consumed
by 97.8% (n=179) of patients. However, 2-L of water was con-
sumed after each sachet of SPMC by only 74% (n=134) of pa-

tients. Overall, 86% (n=156) of participants that received SPMC
with bisacodyl consumed >75% of the total volume of water (3-
L) after SPMC sachet consumption.

2. Cleansing efficacy

The SPMC/bisacodyl group achieved better overall colon
cleansing than the PEG group, as measured by the ratio of
adequate preparation based on BBPS. In the ITT analysis, the
adequate preparation rate was 87.9% in the SPMC/bisacodyl
group and 81.0% in the PEG group, similar to the results of
the PP analysis (86.9% SPMC/bisacodyl vs 83.7% in the PEG
group). The rate difference, defined as the rate of the SPMC/
bisacodyl group—the rate in the PEG group, was 6.9% in the
ITT analysis and 3.2% in the PP analysis. The lower bound of
the one-sided 97.5% CI for rate difference rate was greater than
the noninferiority margin of -15%, demonstrating noninferior-
ity of the SPMC with bisacodyl group to the PEG group in both
the ITT (one-sided 97.5% CI, -0.5% to 14.3%; p<0.001) and PP
(one-sided 97.5% CI, -4.6% to 10.9%; p<0.001) analyses. How-
ever, there was no significant difference in mean BBPS when

Table 2. Efficacy of Bowel Cleansing in Patients Undergoing Colonoscopy Using the Boston Bowel Preparation Scale

ITT population (n=365)

PP population (n=319)

Colon segment

SPMC with bisacodyl Conventional 4-L PEG

SPMC with bisacodyl Conventional 4-L PEG

(n=181) (n=184) -value® (n=153) (n=166) p-value®
Right colon 2.3+0.7 2.2+0.8 0.144 2.340.6 2.2+0.7 0.391
Transverse colon 2.5+0.6 2.5+0.6 0.834 2.5+0.6 2.5+0.6 0.998
Left colon 2.5+0.6 2.4+0.7 0.507 2.5+0.6 2.3+0.6 0.913
Total colon 7.3+1.6 7.2+1.7 0.329 7.3+1.6 7.2+1.6 0.680

Data are presented as mean+SD.

ITT, intention to treat; PP, per protocol; SPMC, sodium picosulfate with magnesium citrate; PEG, polyethylene glycol.

*p-values were calculated using Student t-test.
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Fig. 1. The Boston bowel preparation scale (BBPS) score percentage of each colon segment with sodium picosulfate with magnesium citrate (SPMC)/
bisacodyl and conventional polyethylene glycol (PEG). (A) Intention to treat analysis. (B) Per protocol analysis.
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comparing the cleansing effect between the two preparation
methods (Table 2). The mean BBPS of all colon segments for
each group was higher than 2 points. The percentage of each
BPSS score in all segments was also similar between the two
preparation methods (Fig. 1).

3. Satisfaction and tolerability

The mean VAS scale of the SPMC/bisacodyl group was sig-
nificantly superior to the PEG group, in both ITT (7.58+1.94 vs
5.79+2.43, p<0.001) and PP (7.62+1.95 vs 5.92+2.35, p<0.001)
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Fig. 2. Error bar plot of the visual analogue scale (VAS) score for
each preparation group in the intention to treat (ITT) and per protocol
(PP) populations. The mean VAS score of the sodium picosulfate with
magnesium citrate (SPMC)/bisacodyl group was significantly greater
than that of the conventional polyethylene glycol (PEG) group in
both the ITT and PP analyses.

CI, confidence interval.
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(Fig. 2). SPMC with bisacodyl was better tolerated than PEG
with respect to ease of use and taste (Fig. 3). Using a modified
five-point LS, the mean score for ease of use of SPMC/bisaco-
dyl was higher than that of PEG (ITT, 3.57+0.82 vs 2.59+0.79,
p<0.001; PP, 3.56+0.81 vs 2.63+0.78, p<0.001). The mean score
for taste of SPMC/bisacodyl was also superior to that of PEG (ITT,
3.65+0.73 vs 2.60+0.79, p<0.001; PP, 3.69+0.71 vs 2.64+0.77,
p<0.001). Furthermore, the ‘tolerable group’ ratio was a signifi-
cantly higher proportion of the SPMC/bisacodyl than PEG with
respect to ease of use (ITT, 94.5% vs 63.0%, p<0.001; PP, 94.8%
Vs 65.7%, p<0.001) and taste (ITT, 97.8% vs 60.3%, p<0.001;
PP, 98.0% vs 61.4%, p<0.001). Finally, a positive response re-
garding the intention to reuse the received agent was higher in
the SPMC/bisacodyl group than the PEG group (ITT, 83.2% vs
48.5%, p<0.001; PP, 80.5% vs 49.5%, p<0.001).

4. Safety

The overall prevalence of adverse effects related to prepara-
tion was lower in the SPMC/bisacodyl group than the PEG
group (65.2% vs 77.7%, p=0.011). Symptoms of vomiting, ab-
dominal pain, and paresthesia occurred at a similar rate in both
groups, while nausea, bloating, thirst were more common in the
conventional PEG group and dizziness was more common in
the SPMC/bisacodyl group (Table 3). Mucosal changes including
erythema (5.5% of the SPMC/bisacodyl group vs 4.9% of the
PEG group by PP analysis, p=0.139) and aphthous lesion (2.2%
in the SPMC/bisacodyl group only) were observed in only a
small number of patients in each group.

Blood chemistry tests for serum electrolytes and renal func-
tion (blood urea nitrogen and creatinine) were performed in 58
participants. There was no difference in the blood examination

11h

SPMC  Conventional SPMC  Conventional
with bisacodyl 4-L PEG with bisacodyl 4-L PEG

ITT population

Taste, mean (95% Cl)
N
1

PP population

Fig. 3. Error bar plot of the modified Likert scale between the two preparation groups within the intention to treat (ITT) and per protocol (PP)
populations. (A) Ease of use. The mean modified Likert scale score of the sodium picosulfate with magnesium citrate (SPMC)/bisacodyl group was
significantly greater than that of the conventional polyethylene glycol (PEG) group in both the ITT and PP analyses. (B) Taste. The mean modified
Likert scale score of the SPMC/bisacodyl group was significantly greater than that of the conventional PEG group in both the ITT and PP analyses.
CI, confidence interval.
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Table 3. Comparison of Preparation-Related Adverse Events Using
Intention to Treat Analysis

SPMC with

Conventional 4-L

Adverse effect p-value*

bisacodyl (n=181) PEG (n=184)
Nausea 52 (28.7) 78 (42.4) 0.006
Vomiting 23 (12.7) 31 (16.9) 0.265
Abdominal pain 48 (26.5) 44 (23.9) 0.566
Bloating 70 (38.7) 103 (56.0) 0.001
Thirst 19 (10.5) 39 (21.2) 0.005
Dizziness 44 (24.3) 27 (14.7) 0.020
Parasthesia 3(1.7) 6(3.3) 0.503

Data are presented as number (%).
SPMC, sodium picosulfate with magnesium citrate; PEG, polyethylene

glycol.
*p-values were calculated using Student t-test or Pearson chi-square
test, as appropriate.

rate between the groups (14.9% of SPMC/bisacodyl vs 16.8%
of PEG group). While there were no abnormal blood chemistry
findings in the SPMC/bisacodyl group, one hyponatremia and
two hypochloridemia cases were identified in the patients who
received conventional PEG preparation in the ITT population.

DISCUSSION

Although the small volume of SPMC is well tolerated and
results in improved preparation compliance, its cleansing ef-
fect remains uncertain. Some studies in the United Kingdom
reported that SPMC was less effective than conventional PEG
in bowel preparation before colonoscopy.””™ To improve the
cleansing effect of SPMC, a split method using two sachets
taken the evening the day before colonoscopy and 4 to 5 hours
before colonoscopy, combined with a laxative, has been pro-
posed.”””** Additionally, sufficient fluid intake is critical to the
quality of preparation with SPMC; 1.5- to 2-L are recommended
for each sachet.”>”

In the current study, we based the SPMC and bisacodyl
combination method used on previous comparisons of cleans-
We designed
the split SPMC method to comprise ingestion of two sachets of

16,17,22

ing efficacy with that of conventional PEG.

SPMC with 2-L of water per sachet, in combination with 10-mg
bisacodyl. We also educated all participants to partake in a low-
fiber diet 3 days before colonoscopy.” With this preparation
protocol, the adequate preparation rate of SPMC/bisacodyl was
comparable to that of conventional PEG in both the ITT and PP
analyses. In the noninferiority analysis, the lower bound of CI
for the difference in the adequate preparation rate was greater
than the noninferiority margin hypothesized in this study, and
fulfilled the noninferiority condition. There were no differences
in the mean BBPS scores and BBPS percentage scores in the
right, transverse and left colon. Favorable comparisons between

SPMC and PEG were likely due to the additional bisacodyl
given to the SPMC group. Bisacodyl is a stimulant laxative that
works directly on the colon to increase the frequency and force
of peristalsis and enhance bowel movement. Therefore the use
of a stimulant laxative in this study might have overcome the
reported weaknesses of a SPMC-only preparation, especially in
the right colon cleansing.""**

In addition to addition of a stimulant laxative to the SPMC
preparation regimen, sufficient fluid intake following each sa-
chet of SPMC is also important. Good quality cleansing with at
least 3-L of total fluid intake in SPMC preparations has been re-
ported.'®'"”** Interestingly, SPMC/bisacodyl was significantly su-
perior to conventional PEG with respect to satisfaction and tol-
erability, even though the patients were instructed to consume
2-L of water following ingestion of 150 mL with the SPMC
sachet and only 74% of patients consumed the recommended
fluid volume, lower than that for conventional PEG (90.2%) in
the current study. Sufficient fluid intake is likely the most dif-
ficult obstacle to overcome in SPMC preparation. Although, we
designed 2-L of fluid intake following ingestion of each SPMC
sachet in this study, 1.5-L of fluid intake per sachet may be ap-
propriate based on the excellent results reported previously.'®"””’

In our study, PEG produced more symptoms of nausea,
bloating and thirst, which may be related to the taste and large
volume. SPMC produced more dizziness, which may be a result
of biochemical derangements and dehydration. Reports of the
biochemical and hemodynamic effects of SPMC are limited.
Given that SPMC acts in a similar fashion to sodium phosphate,
SPMC is likely to cause similar fluid and electrolyte shifts. In
one study, PEG was associated with a significant decrease in
potassium, while SPMC was associated with significant de-
creases in chloride and significant increases in magnesium.' In
2002, the Australian Adverse Drug Reactions Advisory Com-
mittee described 16 cases of serious adverse events with SPMC
with no fatalities, eight reports of adverse events associated with
hyponatremia, and four reports of syncope and dehydration
without documented electrolyte abnormalities.” Electrolyte ab-
normalities resulting in seizures were reported in a patient using
SPMC.” In the current study, blood chemistry and electrolyte
tests were performed only when patients developed severe side
effects, a total of 15.9% of the participants, with no abnormal
findings. These safety results may be related to our exclusion of
patients with serious comorbidities, such as renal impairment
and cardiovascular concerns, and those older than 75 years.
Although the normal blood test results in the SPMC/bisacodyl
group may reflect the safety of SPMC to the healthy group,
further evaluation regarding the safety of SPMC/bisacodyl is
necessary.

Mucosal changes, including inflammation and ulceration,
were reported in 3.5% of patients who received the SPMC prep-
aration,” which is similar to the SPMC/bisacodyl in the current
study. Although a previous study reported that the rate of acute
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mucosal inflammation was 10-fold higher in patients receiving
SPMC than PEG,” our data suggest no difference in mucosal in-
flammation, such as erythematous changes or aphthous lesions.

Our study was limited in that we did not confirm interob-
server agreement in the BBPS. However, we instructed the
participating endoscopists in using the BBPS, a valid and reli-
able instrument for assessing bowel cleanliness, in detail in
the study protocol. BBPS is easier to assess than the Ottawa
scale, and no difficulties were encountered because all of the
endoscopists were skilled in colonoscopy. Although the current
study was designed to be single-blinded due to the differences
in the administration of bowel preparations, and this represents
a potential source of bias, precautions were taken to ensure
the endoscopists remained blinded to the bowel preparation
method. In particular, our findings suggest that SPMC/bisacodyl
has advantages with respect to bowel cleansing, tolerability and
safety compared to conventional PEG; however, our findings
should not be generalized to a high-risk population because we
excluded patients with renal insufficiency and cardiovascular
concerns. The broad noninferiority margin (15%) is one of the
weak points of the current study. Although its range estimated
based on previous studies might be wide," the cleansing effect
of SPMC with bisacodyl was comparable to that of conventional
PEG not only in the noninferiority analysis but also in the
simple comparison using the mean BBPS score and adequate
preparation rate.

In conclusion, this is the first prospective randomized con-
trolled study of SPMC conducted at multiple institutions in
Korea and the first in an Asian population. The results indicate
that split dosing of SPMC with bisacodyl was comparable to
conventional PEG with respect to preparation adequacy and
superior to conventional PEG with respect to tolerability, sat-
isfaction and safety. Therefore, a split dosing of SPMC with
bisacodyl is a good substitute for conventional PEG preparation
before colonoscopy.
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