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Comparing the bowel cleansing efficacy
between sodium picosulfate vs. 2L
polyethylene glycol electrolyte lavage
solution for colonoscopy: a prospective
observational study
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Abstract

Background This study aimed to compare the bowel cleansing efficacy, adverse reactions, and patient compliance
of two low-volume bowel preparation regimens, sodium picosulfate (PICO) and 2 L polyethylene glycol electrolyte
lavage solution (2 L PEG-ELS).

Methods This single-center, prospective observational trial was conducted at the Gastrointestinal Endoscopy Center
of The Third People’s Hospital of Chengdu between May and October 2023. Patients undergoing colonoscopy were
enrolled, with the primary outcome being the rate of adequate bowel cleansing, as assessed by the Boston Bowel
Preparation Scale (BBPS) with three segments scoring > 2. Secondary outcomes included polyp detection rate,
adverse reactions, patient compliance, and the BBPS total and segment scores.

Results A total of 5423 patients were included, divided into the PICO group (n=739) and the 2 L PEG-ELS group
(n=4684) based on the bowel preparation regimen they chose. There were no statistically significant differences
between the PICO and 2 L PEG-ELS groups in adequate bowel cleansing rate (92.2% vs. 91.3%, P=0.437) and polyp
detection rate (42.2% vs. 45.5%, P=0.096). However, the PICO group achieved a better performance in the BBPS
scores of the total [(6.90+1.19) vs. (6.81+1.14), P=0.016] and the right colon [(2.15+0.53) vs. (2.11£0.51), P=0.005]
compared to the 2 L PEG-ELS group. In terms of adverse reactions, the 2 L PEG-ELS group reported more nausea
(11.7% vs. 5.7%, P<0.001) and the PICO group reported more sleep disturbances (24.5% vs. 14.6%, P <0.001), but the
willingness to repeat the procedure with the same regimen was similar high in the 2 L PEG-ELS and PICO groups (99%
vs. 99.2%, P=0.588).

Conclusion In this prospective observational study, both PICO and 2 L PEG-ELS are safe and effective options for
bowel cleansing in the Chinese population.
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Background

Colorectal cancer (CRC) is a common malignant tumor
of the gastrointestinal tract, ranking as the third leading
cause of cancer-related deaths in China [1] and the sec-
ond in the USA [2]. Colonoscopy is the preferred method
for screening, diagnosing, and treating early colorec-
tal cancer and precancerous lesions such as colorectal
adenomas. Colonoscopy reduces CRC morbidity and
mortality by 40% and 50% in U.S., respectively [3, 4].
However, adequate bowel preparation is the basis for a
high-quality colonoscopy. Bowel cleansing is significantly
associated with colorectal adenoma detection rate and
polyp detection rate [5]. Inadequate bowel preparation
will reduce the safety and efficacy of colonoscopy, result-
ing in a decreased cecal intubation rate and a adenoma
miss rate of up to 47.9% [6, 7]. Studies have shown that
the quality of bowel preparation is largely dependent on
patient compliance, bowel preparation agent, and dose of
medicine. Currently, there are numerous medicines avail-
able for bowel preparation, but they vary in volume, fla-
vour, patient tolerability and dose of medicine.

Polyethylene glycol electrolyte lavage solution (PEG-
ELS), as a osmotic laxative, cleanses the intestinal tract
through oral intake of large amounts of liquid without
affecting bowel absorption and secretion, and is the most
widely used bowel cleansing agent in clinical practice
today. The application of PEG-ELS differs across various
regions. Specifically, PEG 4000 is predominantly used
in China [8], whereas PEG 3350 in Europe and the USA
[9], and there is no comparative research focusing on
these two different types of PEG. Currently, Europe and
the United States [10] recommend high-dose 4 L PEG-
ELS regimen for good bowel cleansing effect. However,
this regimen involves taking a large volume of fluid and
poorly tolerated by patients, with approximately 33% of
patients [11] unable to complete the bowel preparation at
the prescribed dose, resulting in missed lesions. A ran-
domized study in China demonstrated that 2 L PEG-ELS
has a similar adequate bowel cleaning rate (88.1% vs.
87%), but less adverse event (22.5% vs. 42.2%) compared
to 4 L PEG-ELS in population at low risk for inadequate
bowel preparations [12]. So the guideline of China still
recommend 2 L PEG-ELS for Chinese people [13]. How-
ever, the relatively large amount of oral liquid of the 2 L
PEG-ELS with salty and bitter taste were still difficult to
accept for some patients.

In recent years, a new low-volume bowel cleansing
agent, sodium picosulfate (PICO), is newly marketed
in China. PICO utilizes its dual laxative mechanisms to
efficiently eliminate bowel fecal sludge and bubbles by

softening the stool and stimulating colon peristalsis [14].
PICO relies on sulphate ions to provide osmolality and
sodium supplementation to reduce the risk of electro-
lyte disorders. A large number of studies have shown that
PICO not only improves bowel cleansing but also has
better tolerability and palatability and a higher willing-
ness to repeat by patients [15-17]. Till now, there have
been several studies comparing PICO with 2 L PEG plus
adjuvate, such as ascorbic acid [18] and bisacodyl [19],
which showed no superiority in bowel cleaning efficacy
but better tolerability. However there is a lack of com-
parison between PICO with 2 L PEG-ELS. Therefore, we
conducted a prospective observational study to compare
the effectiveness of bowel preparation between PICO and
2 L PEG-ELS, aiming to provide additional data to inform
the choice of bowel preparation regimens for clinical use.

Methods

Study design

This study was a single-center prospective observational
trial. Data were collected from patients who underwent
colonoscopy with bowel preparation using either the
PICO or 2 L PEG-ELS regimen between May 2023 and
October 2023 at the Third People’s Hospital of Chengdu,
Sichuan Province, China. Doctors will inform the patient
of the dosage and cost of each regimen, and the patient
will choose the regimen by themselves. The study was
approved by the Ethics Committee of the Third People’s
Hospital of Chengdu (2024-S-46), and written informed
consent was obtained from all participants. Inclusion cri-
teria required that the colonoscopy reached the cecum
with a complete Boston Bowel Preparation Scale (BBPS)
score. Exclusion criteria included failure to complete
the colonoscopy due to difficulty in bowel intubation,
absence of a complete BBPS score, and patients who had
undergone bowel resection with anastomosis.

Patients and two bowel cleansing regimens

All patients received pre-colonoscopy education through
verbal instructions and a WeChat applet. They were
directed to consume a low-residue diet such as porridge,
noodles, bread, and avoid eating vegetables and meat the
day before the procedure. Patients in the PICO group
were instructed to take two sachets of compounded
sodium picosulfate (PICO) as a split dose. Each sachet
contained 10 mg of sodium picosulfate, 3.5 g of mag-
nesium oxide, and 12.0 g of citric acid, dissolved in 150
mL of cold water. The first sachet, mixed with 1500 mL
of clear fluids, was consumed at 5:00 PM on the day
before the procedure. The second sachet, with 750 mL of
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clear fluids, was taken four hours before the procedure.
Dimethyl silicone oil can eliminate foam in the colon in
order to improve the clarity of colonoscopy and increase
the polyp detection rate [20, 21]. 5 g dimethyl silicone oil
was added to 50 ml water to form a solution and taken
after the final dose of the bowel cleansing agent.

Patients in the 2 L PEG-ELS group were instructed to
prepare a solution using two boxes of polyethylene gly-
col electrolyte powder (trade name: Hengkang Zhengq-
ing) dissolved in 2000 mL of water. Each box contained a
total of three packets: packet A (0.74 g of potassium chlo-
ride and 1.68 g of sodium bicarbonate), packet B (1.46 g
of sodium chloride and 5.68 g of sodium sulfate), and
packet C (60 g of PEG 4000), produced by Jiangxi Heng-
kang Pharmaceutical Co., Ltd. PEG-ELS refers to the
polyethylene glycol electrolyte lavage solution formed by
dissolving PEG 4000 and electrolyte powder in water. The
solution was taken in doses starting with 600 mL at 8:00
PM on the day before the procedure, followed by 200 mL
every 10—15 min until 1000 mL finished. The same prep-
aration was repeated four hours before the procedure
on the following day, using the same dosing regimen.
Dimethyl silicone oil was taken after the final dose of the
bowel cleansing agent.

All patients were asked to complete a questionnaire
before (while waiting, about half an hour) the colonos-
copy, with informed consent obtained prior to participa-
tion. The patient questionnaire asked age, height, weight;
Did you take the dimethyl silicone oil (Yes or No); What
did you eat the day before the procedure; Did you diffi-
culty falling asleep or sleep disruption from taking the
bowel cleaning agent (Yes or No); Would you choose
the same bowel preparation regimen again (Yes or No);
Would you had family history of colon cancer (Yes or
No); Would you had the bowel preparation-related
adverse reactions (Nausea, vomiting, abdominal discom-
fort, others or No); What was your indications for colo-
noscopy (Screening, symptom, recheck, others); When
was the time of the first defecation for you (<1 h, 1-2 h,
>2 h); Would you had the risk factors that might affect
bowel preparation (Including a history of abdominal sur-
gery, diabetes, Parkinson’s disease, liver cirrhosis, con-
stipation, use of tricyclic antidepressants, and physical
impairment).

Observation indicators

The primary outcome was the adequate bowel cleans-
ing rate between the two groups as assessed by the BBPS
with three segments scoring>2. Colonoscopies were per-
formed by experienced endoscopists who assessed bowel
preparation using the BBPS, a validated and widely used
measure of bowel cleansing, immediately after the pro-
cedure. Before we started this data collection, we trained
all endoscopists on BBPS. All endoscopists were trained
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to achieve homogeneity in the assessment of primary
outcome indicators by learning the BBPS scoring crite-
ria together and selecting endoscopic pictures (about 50
pictures) with different levels of BBPS scoring to be read
together. The colon was divided into three segments (left
colon, transverse colon, and right colon), each scored
separately. Each section is scored on a scale of 0 to 3
based on cleanliness after cleaning maneuvers were com-
pleted. The definition for each score is: 0=Unprepared
colon segment with mucosa not seen due to solid stool
that cannot be cleared. 1 = Portion of mucosa of the colon
segment seen, but other areas of the colon segment not
well seen due to staining, residual stool and/or opaque
liquid. 2=Minor amount of residual staining, small frag-
ments of stool and/or opaque liquid, but mucosa of colon
segment seen well. 3=Entire mucosa of colon segment
seen well with no residual staining, small fragments of
stool or opaque liquid. This was evaluated during the
withdrawal phase, after sufficient washing and suction-
ing. Three segments scoring =2 was considered indicative
of adequate bowel preparation [22].

Secondary outcomes included the polyp detection rate,
adverse reactions, patient compliance, and the BBPS total
and segment scores. Bubble can affect the bowel observa-
tion, and the bowel air bubble score can help us to better
assess the bowel preparation. The bowel air bubble score
was categorized into four levels according to its impact
on mucosal visibility: 0 (<5%, Complete absence of bub-
bles and clear vision); 1 (5-25%, A sparse concentration
of bubbles); 2 (25-50%, A moderate number of bubbles);
3 (>50%, A significant number of bubbles that take up
most of the endoscopic field of view) [21, 23, 24]. The
polyp detection rate (PDR) was determined by the endos-
copist during the procedure, with the lesion detection
rate calculated as the percentage of patients in the study
population who had at least one polyp detected. About
adverse reactions, when patients come for a colonoscopy,
we will ask them if they have any discomfort while taking
purgatives (such as nausea, vomiting, abdominal discom-
fort, etc.). About patient compliance, we judged whether
patients were taking purgatives correctly as required,
whether they were following a low-residue diet require-
ments before the colonoscopy and whether they were
taking dimethylsilicone oil as required.

Statistical analysis

All data analyses were performed using SPSS 25.0 (IBM
Corporation, USA). Continuous variables were presented
as meanztstandard deviation. Student’s t-tests were
applied for data conforming to a normal distribution,
while Mann-Whitney tests were used for non-normally
distributed data. Categorical variables were expressed
as frequencies or percentages and analyzed using Pear-
son’s x2 tests or Fisher’s exact tests. Data were excluded
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if baseline records were incomplete or if patients chose to
discontinue the study. A significance level of a=0.05 was
used, with a two-sided Pvalue<0.05 considered statisti-
cally significant.

Results

Baseline characteristics of patients in the two groups

As shown in Fig. 1, a total of 5561 patients underwent
colonoscopy, excluding 106 patients meeting the exclu-
sion criteria and 32 patients with incomplete informa-
tion, a total of 5423 patients were enrolled in the study
finally, with 739 in the PICO group and 4684 in the 2 L
PEG-ELS group. As shown in Table 1, the statistically sig-
nificant differences between the baseline characteristics
of the PICO and 2 L PEG-ELS groups were the mean age
[(48.90+13.74) vs. (53.02 £ 14.27), P<0.001], indications
for colonoscopy (symptom) (39.1% vs. 34.6%, P=0.017),
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history of diabetes (2.2% vs. 4.6%, P=0.002), and history
of abdominal surgery (31.9% vs. 20.7%, P<0.001). And
there was no statistically significant difference in the pro-
portion of low-risk populations between the PICO and
2 L PEG-ELS groups (46.0% vs. 45.0%, P=0.595).

Bowel cleansing effect

As shown in Table 2, there were no statistically significant
difference in adequate bowel cleansing rate (92.2% vs.
91.3%,,P=0.437) and the polyp detection rate (42.2% vs.
45.5%, P=0.096) between the PICO and the 2 L PEG-ELS
groups. However, the PICO group achieved a better per-
formance in the BBPS scores of the total [(6.90+1.19) vs.
(6.81+£1.14), P=0.016] and the right colon [(2.15+0.53)
vs. (2.11+£0.51), P=0.005] compared to the 2 L. PEG-ELS
group. Notably, the time of the first defecation (>2 h)

colonoscopy

5561 patients prepared for

Excluded (n=106)
» Failure to complete the colonoscopy due to

4

difficulty in bowel intubation (n=74)
* Absence of a complete BBPS score (n=21)
* After bowel resection anastomosis (n=11)

5455 patients

32 patients were excluded due to

:

incomplete information

PICO 5423 patients were 2L PEG-ELS
n=739 eventually included n=4684
PICO . After propensity score 2L PEG-ELS
n=720 matching n=720

Fig. 1 Flow diagram of patients enrolled
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Table 1 Baseline data of patients
Baseline characteristics PICO 2 L PEG-ELS Pvalue
n 739 4684
Age (Mean+SD, years) 4890+13.74 53.02+14.27 <0.001
Male gender (n, %) 340 (46.0) 2241 (47.8) 0.353
BMI (Mean + SD, kg/m?) 22.88+3.09 23.17+3.36 0.076
Family history of colon Cancer (n, %) 39(5.3) 311 (6.6) 0.161
Indications for colonoscopy (n, %)
Screening 180 (24.4) 1234 (26.3) 0.253
Symptom 289 (39.1) 1621 (34.6) 0.017
Recheck 130(17.6) 929 (19.8) 0.153
Others 140 (18.9) 900 (19.2) 0.863
Dimethyl silicone oil use (n, %) 670 (90.7) 4226 (90.2) 0.707
Low-residue diet before procedure (n, %) 680 (92.0) 4221 (90.1) 0.103
Risk factors of suboptimal bowel preparation
History of diabetes (n, %) 16 (2.2) 216 (4.6) 0.002
History of abdominal Surgery (n, %) 236 (31.9) 968 (20.7) <0.001
Liver cirrhosis (n, %) 0(0) 6(0.1) 0.705
Parkinson’s disease (n, %) 0(0) 1(0) 1.000
Constipation (n, %) 0(0) 18 (0.4) 0.179
Tricyclic antidepressents use (n, %) 1(0.1) 3(0.1) 1.000
Physical impairment (n, %) 0(0) 3(0.1) 1.000
The proportion of low-risk populations 340 (46) 2106 (45) 0.595

PICO, sodium picosulfate; PEG-ELS, polyethylene glycol electrolyte lavage solution; BMI, body mass index; SD, standard deviation. Symptom includes rectal bleeding,
anemia, abdominal pain, changes in bowel habits, weight loss, etc. Recheck refers to reexamination after previous polypectomy or history of adenomatous polyps
or cancer. Others refer to patients who are not within the range of symptoms we have listed, including belching, heartburn, elevated tumor markers, etc. The
proportion of low-risk populations refers to those who have no risk factors for suboptimal bowel preparation. Unless otherwise noted, values all represent n (%)

Table 2 The effect of bowel cleansing

PICO 2 L PEG-ELS Pvalue
n 739 4684
Adequate bowel cleansing rate (n, %) 681 (92.2) 4276 (91.3) 0437
BBPS score (Mean+SD)
Total score 6.90+1.19 681+1.14 0.016
Right colon 215+0.53 211051 0.005
Transverse colon 253+£0.54 2.52£0.55 0463
Left colon 222+0.52 2194048 0.092
Polyp detection rate (n, %) 312 (42.2) 2131 (45.5) 0.096
Bowel air bubble score (n, %) 0.343
<5% 699 (94.6) 4388 (93.7)
5-25% 34 (4.6) 252 (5.4)
25-50% 4(0.5) 33(0.7)
>50% 2(0.3) 11(0.2)
Bowel preparation completion rate (n, %) 0.145
25-50% 0(0) 3(0.1)
50-75% 1(0.7) 22(0.5)
75-100% 738(99.9) 4659 (99.5)
Time of the first defecation (n, %) <0.001
<1h 299 (40.5) 2498 (53.3)
1-2h 243 (32.9) 1385 (29.6)
>2h 197 (26.7) 801 (17.1)

PICO, sodium picosulfate; PEG-ELS, polyethylene glycol electrolyte lavage solution; BBPS, boston bowel preparation scale; SD, standard deviation. Unless otherwise

noted, values all represent n (%)
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Table 3 Adverse reactions in the two groups
PICO 2 L PEG-ELS Pvalue
n 739 4684
Adverse reactions
Nausea (n, %) 42 (5.7) 549 (11.7) <0.001
Vomiting (n, %) 14 (1.9) 148 (3.2) 0.060
Abdominal discomfort (n, %) 29 (3.9 181 (3.9) 0.937
Sleep disturbance (n, %) 181 (24.5) 685 (14.6) <0.001
Others (n, %) 21(2.8) 140 (3.0) 0.827
Willingness to repeat (n, %) 733(99.2) 4636 (99.0) 0.588
PICO, sodium picosulfate; PEG-ELS, polyethylene glycol electrolyte lavage solution; Unless otherwise noted, values all represent n (%)
Table 4 Results after propensity score matching and outcome indicators in the two groups
Baseline characteristics PICO 2 L PEG-ELS Pvalue
n 720 720
Age (Mean +SD, years) 49.21+13.75 4980+ 15.12 0.349
Male gender (n, %) 339 (47.1) 323 (44.9) 0.398
BMI (Mean+SD, kg/mz) 22.98+3.06 2291+346 0.375
Family history of colon Cancer (n, %) 39(5.4) 44 (6.1) 0.572
Indications for colonoscopy (n, %)
Screening 175 (24.3) 181 (25.1) 0.714
Symptom 280 (38.9) 275 (38.2) 0.787
Recheck 130 (18.1) 124 (17.2) 0.678
Others 135(18.8) 140 (194) 0.737
Dimethyl silicone oil use (n, %) 651 (90.4) 661 (91.8) 0.354
Low-residue diet before procedure (n, %) 661 (91.8) 660 (91.7) 0.924
Risk factors of suboptimal bowel preparation
History of diabetes (n, %) 16 (2.2) 20(2.8) 0.500
History of abdominal Surgery (n, %) 217 (30.1) 234 (32.5) 0334
Liver cirrhosis (n, %) 0(0) 0(0) -
Parkinson’s disease (n, %) 0(0) 0(0) -
Constipation (n, %) 0(0) 0(0) -
Tricyclic antidepressents use (n, %) 1(0.1) 0(0) 1.000
Physical impairment (n, %) 0(0) 0(0) -
BBPS score (Mean£SD)
Total score 6.90+£1.20 6.80£1.10 0.042
Right colon 2.15+0.53 2.10+0.51 0.030
Transverse colon 2.53+0.55 2.51+0.55 0.238
Left colon 221+£0.51 220+046 0470

PICO, sodium picosulfate; PEG-ELS, polyethylene glycol electrolyte lavage solution. Symptom includes rectal bleeding, anemia, abdominal pain, changes in bowel
habits, weight loss, etc. Recheck refers to reexamination after previous polypectomy or history of adenomatous polyps or cancer. Others refer to patients who are
not within the range of symptoms we have listed, including belching, heartburn, elevated tumor markers, etc. Unless otherwise noted, values all represent n (%).-,

not available

in the PICO group was significantly higher than the 2 L
PEG-ELS group (26.7% vs. 17.1%, P<0.001).

Adverse reactions

As shown in Table 3, the incidence of nausea was sig-
nificantly lower in the PICO group compared to the
2 L PEG-ELS group (5.7% vs. 11.7%, P<0.001), whereas
patients in the PICO group experienced a higher rate of
sleep disturbance (24.5% vs. 14.6%, P<0.001). There was
no statistically significant difference in rates of vomiting
and abdominal discomfort between the two groups. And

the willingness to repeat the procedure was 99% in both
groups, with no significant difference.

Propensity score matching (PSM)

To minimize the impact of baseline differences between
the PICO and 2 L PEG-ELS groups, we re-analyzed the
baseline characteristics using propensity score match-
ing (PSM). As shown in Table 4, after PSM, there were
no significant differences between the two groups across
any baseline indicators, including age, reason for colo-
noscopy, history of diabetes, and history of abdominal
surgery. Following propensity score matching, outcome
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indicators such as adequate bowel cleansing rate, polyp
detection rate, adverse reactions (nausea, vomiting,
abdominal discomfort, etc.), and time to first defecation
remained unchanged.

Discussion

This study is a prospective observational study, compar-
ing bowel preparation using low-volume regimens of
PICO and 2 L PEG-ELS in non-selective population in
China. Our study found no statistically significant differ-
ences in adequate bowel cleansing rate (the primary out-
come of the study) as measured by the BBPS (92.2% vs.
91.3%, P=0.437), polyp detection rate (42.2% vs. 45.5%,
P=0.096), and patient compliance between the PICO and
2 L PEG-ELS groups.

The PICO group had statistically significantly bet-
ter BBPS total scores [(6.90+1.19) vs. (6.81+1.14),
P=0.016] and the right segment scores [(2.15+0.53) vs.
(2.11+£0.51), P=0.005]. And the BBPS score is more sen-
sitive than the adequate bowel cleaning rate, which sug-
gested that the PICO group might be better than the 2 L
PEG-ELS group in bowel preparation.

At present, low-volume bowel cleansing regimens
mainly included 1-2 L PEG plus adjuvants, PICO, oral
sulfate solution, as listed in the guideline from Euro-
pean Society of Gastrointestinal Endoscopy (ESGE) [10].
A randomized, multicenter clinical trial has shown that
PICO was comparable to 2L PEG/Bisacodyl in the bowel
cleaning efficacy (97.99% vs. 95.33%, P=0.1093), which
was similar with our study [19]. Also, another random-
ized clinical trial has shown that PICO was superior to
2L PEG/Asc in the cleansing of right colon, which was
also consistent with our study [18]. But still now, no
study compared PICO with 2L PEG-ELS. Although, 4 L
PEG-ELS was recommended in Europe and USA [25,
26], several randomized controlled studies and pro-
spective, multicenter observational studies conducted
in Asia have shown that the bowel preparation effect of
2L PEG-ELS was not inferior to 4 L PEG-ELS (92.2% vs.
91.3%, P=0.620; 98.0% vs. 97.1%, P<0.001; 75% vs.74.2%,
P=1.000) [12, 27, 28]. And in our previous study from
China, the 2L PEG-ELS alone has been demonstrated to
achieve an adequate rate of bowel preparation (91.6%)
[29]. Thus 2L PEG-ELS is still reccommended in the 2023
expert consensus on bowel preparation for colonoscopy
released in China [30]. This big difference may be related
to racial and body type variations. The BMI of Asian
populations is lower than that of European and American
populations, and our previous research has also shown
that for patients with a high BMI (25-29.9 kg/m?), the 3 L
PEG is superior to the 2L PEG [31].

In terms of adverse effects, patients in the PICO group
experienced less nausea compared to those in the 2 L
PEG-ELS group, which was consistent with previous
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study [19]. The reason might be attributed to the fact that
the PEG group ingested 2 L of PEG-ELS liquid with poor
taste, while the PICO group ingested 2.25 L of clear liq-
uid, such as water, and 300 ml PICO with orange flavor.
Notably, this study found a higher incidence of sleep dis-
turbance in the PICO group (24.5% vs. 14.6%, P<0.001), a
finding not extensively reported in prior research. Previ-
ous studies have suggested that PICO becomes metaboli-
cally active in the colon, where it is converted by colonic
bacterial deacetylase to stimulate secretion and exert a
laxative effect. Thus, compared to PEG-ELS, PICO has
a slightly delayed onset [32]. And our study found that
the PICO group had a slower time of the first defeca-
tion (>2 h) (26.7% vs. 17.1%, P<0.001), which might be
related to a higher incidence of sleep disturbance in the
PICO group. The faster dedication might cause more side
effects, such as abdominal discomfort, and the slower
dedication might cause more sleep disturbances. This is a
trade-off patients will need to take into account.

According to the 2023 expert consensus on bowel
preparation for colonoscopy [30], risk factors for inad-
equate bowel preparation in the Chinese population
include chronic constipation, high-fiber diet before the
procedure, BMI>25 kg/m® age>70 years, history of
colon surgery, diabetes, Parkinson’s disease, stroke, spi-
nal cord injury and the use of tricyclic antidepressants or
narcotics. Patients were considered as low risk if they did
not have any of the above risk factors. Previous random-
ized controlled trials for low-volume bowel preparation
were mostly based on populations at low risk for inade-
quate bowel preparations [12, 29]. However, it is unclear
whether the conclusions can be extrapolate to the non-
selective populations in real world. In this prospective
observational study, we found the proportion of low-risk
populations in both PICO and 2 L PEG-ELS groups was
comparable (46% and 45%), with no statistically signifi-
cantly different. Even after adjusting for baseline differ-
ences using PSM, the outcome indicators remained
unchanged, indicating that both regimens are effective in
achieving good bowel cleansing in non-selective popula-
tions undergoing colonoscopy in China.

In this study, the adequate bowel cleaning rate reached
91%, which met the minimum standard of ESGE, but still
had a certain distance from 99%. One study showed that
a combined regimen, PICO+1 L PEG + Asc, achieved a
99% bowel cleansing rate [33]. And another study also
achieved a 98% bowel cleansing rate by adequate bowel
preparation instruction [27]. It is the direction of future
research to further improve the adequate bowel cleaning
rate and reduce the adverse reactions of patients by using
complex preparations, increasing patient compliance and
other aspects.

This study has the following limitations: [1] The study
is a prospective observational study and not randomized.
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Bowel cleansing preparations were chosen indepen-
dently by the patients, and the PICO group was relatively
younger, possibly due to the higher cost of PICO, which
may be more readily accepted by a younger population
than by the elderly [2]. This study was conducted at a
single center, and larger multi-center studies are needed
to further validate the findings [3]. In our study, we fed
patients dinner the day before the colonoscopy, which
may have had an impact on bowel preparation.

Conclusion

In summary, there was no statistically significant dif-
ference between the PICO and 2 L PEG-ELS groups in
adequate bowel cleansing rate as measured by the BBPS.
However, the BBPS scores of the total and the right colon
in the PICO group were better than the 2 L PEG-ELS
group. Patients in the PICO group experienced less nau-
sea but had a higher incidence of sleep disturbances com-
pared to the 2 L PEG-ELS group. These findings suggest
that both PICO and 2 L PEG-ELS are safe and effective
low-volume bowel cleansing regimens suitable for the
Chinese population.

Abbreviations
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