
Introduction
Colonoscopy for colorectal cancer (CRC) screening has been
proven to reduce the mortality of CRC, leading to its introduc-
tion in many countries as part of national screening programs

[1–3]. Visualization of cancerous and pre-cancerous lesions
during colonoscopy is dependent on being able to inspect the
whole colonic mucosa. This requires effective pre-procedural
bowel preparation, which is critical to the success of the proce-
dure and the overall cost-effectiveness of colonoscopy [4–6].
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ABSTRACT

Background and study aims Polyethylene glycol (PEG)

bowel preparations are effective but associated with high

ingestion volume. In this study, 1-L PEG and 2-L PEG pre-

parations were compared in a randomized, colonoscopist-

blinded, single-center trial.

Patients and methods Patients were aged >18 years, re-

quired colonoscopy, and provided informed consent. Ran-

domization was 1:1 to 1-L PEG or 2-L PEG, based on hospital

identification number (odd or even). Preparations were ad-

ministered using same-day dosing adjusted for colonosco-

py start time. The primary endpoint was successful bowel

preparation on the Boston Bowel Preparation Scale (BBPS)

(no segment scored <2).

Results A total of 852 patients were randomized. In the in-

tention-to-treat (ITT) population, significantly more pa-

tients had diabetes in the 2-L PEG arm, resulting in the crea-

tion of the modified-ITT population (mITT) that excluded

diabetic patients to correct the imbalance (1-L PEG, n=

239; 2-L PEG, n=238). In the mITT, there was no significant

difference in successful cleansing between 1-L PEG and 2-L

PEG (88.3% vs. 82.4%; P=0.067). Excellent cleansing (BBPS

7–9; no segment < 2) was significantly improved with 1-L

PEG (60.7% vs. 50.4%; P <0.024), as were mean scores in

the right and left colon (right: 2.47 vs. 2.30; P<0.008; left:

2.55 vs. 2.39; P=0.008). Adverse events were mild to mod-

erate in intensity and none resulted in discontinuation.

Rates of nausea and vomiting were significantly higher

with 1-L PEG, but that did not affect successful cleansing.

Conclusions The lower-volume 1-L PEG was associated

with higher levels of excellent bowel cleansing and greater

mean segmental scores on the BBPS than 2-L PEG.
Supplementary material is available under

https://doi.org/10.1055/a-1520-4596

Original article

E1602 Arieira Cátia et al. Bowel cleansing efficacy… Endosc Int Open 2021; 09: E1602–E1610 | © 2021. The Author(s).

Published online: 2021-11-12



The importance of bowel preparation for successful procedures
is highlighted across clinical colonoscopy guidelines and is a key
performance measure for the improvement of the quality of co-
lonoscopy procedures [7–9].

Several studies suggest that the success of bowel prepara-
tion is influenced by a number of factors, such as the bowel
preparation selected, the dosing regimen used, the time be-
tween completion of the preparation, and the procedure and
patient education (e. g., telephone re-education the day before
a colonoscopy) [10–15]. Despite advances in this area, inade-
quate preparation remains a problem during colonoscopies [7,
8]. According to guidelines from the US Colonoscopy Taskforce,
an adequate level of bowel cleansing is one that allows the de-
tection of adenomas >5mm in size [9, 16]. For the detection of
> 5-mm adenomas, a score of ≥6 on the Boston Bowel Prepara-
tion Scale (BBPS), with no individual segment scoring <2, has
been shown to be adequate and noninferior to higher levels of
cleansing [17]. However, for lesions with a different morpholo-
gical appearance, such as sessile serrated adenomas, higher
than adequate or excellent levels of cleansing may be required
for sufficient detection [18]. These flat lesions have been
shown to occur more frequently in the right colon than the
left, and the right colon is associated with a greater frequency
of missed lesions and interval cancers [19–22]. As such, right
colon cleansing performance is an important consideration
when selecting a bowel preparation for colonoscopy.

Polyethylene glycol (PEG) bowel preparations, commonly
combined with ascorbate components, are widely used for
bowel preparation due to their consistent efficacy and safety
[7]. However, despite their effectiveness, PEG-based bowel pre-
parations may require a high volume of preparation ingestion
and thus be limited by patient tolerability and acceptability
[23, 24]. 2-L PEG+ascorbate (2-L PEG, MOVIPREP®, Norgine
Ltd) has shown superior rates of right colon cleansing efficacy
and high rates of excellent cleansing (on the Harefield Cleans-
ing Scale) compared with comparator preparations in studies
[25, 26]. A 1-L PEG+ascorbate preparation (1-L PEG, PLENVU,
Norgine Ltd) is now also approved for use in Europe and the
USA and involves the patient only consuming 1 L of preparation
volume plus additional mandatory water [27]. In a clinical trial,
1-L PEG has shown superior levels of right colon cleansing com-
pared with 2-L PEG [28].

In this study, the cleansing efficacy, safety and patient satis-
faction of 1-L PEG and 2-L PEG bowel preparations were com-
pared in a randomized, prospective, colonoscopist-blinded, sin-
gle-center, active-controlled trial. The influence of telephone
re-education on how to take the preparations, in addition to
usual oral and written communications, was also assessed.

Patient and methods
Trial design and participants

This trial was a prospective, comparative, single-center, ran-
domized, colonoscopist-blinded study conducted at the Gas-
troenterology Department of the Hospital da Senhora da Oli-
veira, a university hospital based in Guimarães, Portugal (Clini-
calTrials.gov identifier: NCT04497935). Institutional review

board approval was granted on November 23, 2018 by the Co-
missaõ de Ética para a Saúde. The study then ran over a 6-
month period beginning on January 1, 2019 with the first pa-
tient enrolling on January 7, 2019. The full protocol for the
study is available in the supplementary materials.

Eligible participants were any patients aged >18 years old
for whom colonoscopy was requested at the gastroenterology
department of the hospital and who provided informed con-
sent to participate. Patients who were excluded from the study
were: pregnant or breastfeeding women; patients with gastric
obstruction, psychiatric disorders, severe renal impairment
(creatinine clearance <30mL/min), heart failure (class III-IV),
laxative use or dependence, chronic constipation (< 3 stools/
week), uncontrolled hypertension (systolic blood pressure,
> 170mm Hg or diastolic blood pressure >100mm Hg), intes-
tinal obstruction, any previous intestinal surgery, or severe as-
cites; and those who refused to participate in the study. Once
informed consent was obtained, patients’ demographic data
were collected, namely, age, sex, weight, height, comorbid-
ities, concomitant medication use, marital status, education
level, and area of residence.

Patients were randomized in a 1:1 ratio to receive either 1-L
PEG or 2-L PEG for bowel preparation prior to receiving a colo-
noscopy. Randomization was done by hospital identification
number, with even numbers being assigned to 1-L PEG and
odd numbers assigned to 2-L PEG. All patients received instruc-
tions on how to take the bowel preparation and the associated
dietary restrictions during the initial appointment (oral) and
also in writing by mail. A low-fiber diet was followed on the
day before the colonoscopy, with consumption of clear liquids
permitted from starting the first dose of the bowel preparation
up until 3 hours before the procedure. Patients were instructed
to report all adverse events (AEs) occurring during bowel prep-
aration, including specific mention of headache, abdominal dis-
tension, nausea, or vomiting.

Patients in both treatment arms were randomly assigned to
receive telephone re-education 2 days before a colonoscopy or
no telephone re-education (control group). Telephone re-edu-
cation was performed by an experienced endoscopy nurse and
consisted of a phone call, which was on average 10 minutes
long, in which an explanation of the steps required to adminis-
ter the preparation was given, and any questions the patient
had were answered. Patient satisfaction surveys to assess bowel
preparation experience were conducted in the clinic prior to
the colonoscopy (patient satisfaction survey provided in sup-
plementary materials). All colonoscopy procedures were per-
formed in line with the standard clinical practice protocol of
the hospital, with all clinical data, including cleansing data,
being recorded during the procedure. Once the colonoscopy
was completed, patients were instructed to report any possible
AEs for up to 1 month after the procedure.

Treatments

Patients randomized to either 1-L PEG or 2-L PEG were given
same-day dosing schedules starting at different times depend-
ing on whether their colonoscopy was in the morning or the
afternoon, in line with the department’s standard protocol.
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Overnight split-dosing was not used with any preparation in
this study due to local experience of non-adherence from pa-
tients with overnight split-dosing for cultural and social rea-
sons.

Patients receiving 1-L PEG who had a colonoscopy in the
morning were advised to follow a day-before dosing regimen,
where, at 19:00 the day before the colonoscopy, they prepared
the Dose 1 sachet in 500mL of water and consumed it over a
period of 30 minutes, followed by 500mL of clear liquids. The
second dose was then taken at 23:00 by mixing the two Dose
2 sachets in a single glass of 500mL of water and consuming
them over 30 minutes, followed by 500mL of clear liquids. If
the colonoscopy was scheduled for the afternoon, the same
dosing instructions were given, but the first dose was taken at
07:00 on the day of the procedure, and the second dose began
at 10:00.

Patients receiving 2-L PEG who had a colonoscopy in the
morning were asked to follow a similar day-before dosing regi-
men, where, at 19:00 the day before the colonoscopy, the first
1 L dose was consumed over a 1-hour period, followed by the
second dose at 23:00. For 2-L PEG patients with procedures in
the afternoon, they took Dose 1 at 07:00 and Dose 2 at 10:00.
Any patient receiving 2-L PEG was also told to consume 1L of
clear liquids during the preparation procedure.

Outcomes

The primary outcome measure of the study was comparative
cleansing efficacy between 1-L PEG and 2-L PEG, as assessed
on the BBPS [29]. During the colonoscopy, the colonoscopist
assessed each of the three colon segments on the BBPS (right
colon, including the cecum; transverse colon, including hepatic
and splenic flexures; and left colon, including the descending/
sigmoid colon and rectum) and assigned each a score of 0 to 3
(0, segment was unclean with non-visualized mucosa due to
stools, which cannot be removed; 3, a segment of mucosa easi-
ly seen without residues). Successful overall bowel preparation
is defined as a BBPS score of > 6 with no individual segment
scoring <2.

Secondary outcome measures included comparing the qual-
ity of bowel preparation in patients who had a morning or after-
noon colonoscopy and those who received written, oral and ad-
ditional telephone re-education on the day before the colonos-
copy versus written and oral information only. The level of pa-
tient satisfaction with the two bowel preparation regimens
was also assessed through a comparative analysis of the patient
satisfaction questionnaire (full survey included in the protocol
within the supplementary materials).

Statistical methods

Assuming overall cleansing success rates of 90% for the two
groups, and with a noninferiority margin of 5%, a sample size
of 213 patients per group provided at least 90% power to de-
monstrate noninferiority of each bowel preparation.

A descriptive analysis was calculated for all variables of inter-
est. Mean values and standard deviations were calculated for all
continuous variables where the distribution was normal; medi-
an values and percentiles were used otherwise. Comparative a-

nalysis between interventions was calculated using the Chi-
square test. Statistical analysis was performed using SPSS soft-
ware, version 23 (IBM, Armonk, New York, United States).

Results
Patients

Between January and July 2019, 852 patients agreed to partici-
pate in the study and were randomized to 1-L PEG (n=400) or
2-L PEG (n=452) and subsequently screened for eligibility.
After exclusion criteria were applied and those who had their
procedure cancelled were removed, there remained 293 and
320 patients available for the analyses in the 1-L PEG and 2-L
PEG arms, respectively (the intention-to-treat [ITT] group)
(▶Fig. 1).

Baseline characteristics of the patients in the 1-L PEG and 2-L
PEG groups are provided in ▶Table1. Median age (quartiles)
was 61 (18–86) years, and 53.5% of patients were male. Base-
line characteristics were balanced between the two treatment
groups, with the exception of the proportion of patients with
diabetes mellitus, which was lower in the 1-L PEG group than

Randomised (n = 852) 

1LPEG (n = 400) 2LPEG (n = 452) 

ITT (n = 293) ITT (n = 320) 

mITT (n = 239) mITT (n = 238) 

Excluded (n = 132) 
Reasons for exclusion 
▪ without records 
 (n = 16) 
▪ intestinal surgery 
 (n = 64) 
▪ constipation 
 (n = 47) 
▪ laxatives (n = 18) 
▪ incomplete 
 examinations 
 (n = 11)  

Patients meeting two  
exclusion criteria 
(n = 24) 

Excluded (n = 107) 
Reasons for exclusion 
▪ without records 
 (n = 13) 
▪ intestinal surgery 
 (n = 54)
▪ constipation 
 (n = 32) 
▪ laxatives (n = 16) 
▪ incomplete 
 examinations 
 (n = 10)  

Patients meeting two  
exclusion criteria
(n = 18) 

Excluded
▪ Diabetes patients 
 due to imbalance 
 between the arms 
 (n = 82) 

Excluded
▪ Diabetes patients 
 due to imbalance 
 between the arms 
 (n = 54) 

▶ Fig. 1 Patient disposition.
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in the 2-L PEG group (18.4% vs. 25.6%, P=0.032). Consequent-
ly, the use of oral antidiabetic medications was also lower in the
1-L PEG group (17.7% vs. 25.0%, P=0.029). To account for this
imbalance between the two treatment groups, it was decided
to also conduct all efficacy and safety analyses in a group that
excluded all the patients with diabetes from both treatment
arms. This group was called the modified-ITT group (mITT).

Cleansing efficacy

A comparison of BBPS cleansing grades between 1-L PEG and 2-
L PEG is presented in ▶Fig. 2. Overall in the ITT population, 1-L
PEG was associated with a significantly higher rate of overall
successful bowel cleansing (BBPS score 6–9, 86.0% vs. 78.1%;
P=0.011) and a significantly improved rate of excellent overall
bowel cleansing (BBPS score 8 or 9, 60.8% vs. 46.3%; P<0.001)
(▶Fig. 2a). After diabetic patients were excluded from the anal-
ysis in the mITT population, there was no significant difference
in overall successful cleansing rates on the BBPS between 1-L
PEG and 2-L PEG (88.3% vs. 82.4%; P=0.067) (▶Fig. 2b). How-
ever, the overall rate of excellent cleansing remained signifi-
cantly improved with 1-L PEG vs. 2-L PEG (60.7% vs. 50.4%; P <
0.024).

A comparison of mean BBPS segmental cleansing scores be-
tween 1-L PEG and 2-L PEG is presented in ▶Fig. 3. In the ITT
population, 1-L PEG was associated with a significantly higher

mean ± SD cleansing score in the right (2.46±0.67 vs. 2.23±
0.76; P<0.001), left (2.53±0.64 vs. 2.34±0.72; P<0.001), and
transverse (2.58±0.61 vs. 2.42±0.69; P=0.003) colon compar-
ed with 2-L PEG (▶Fig. 3a). After diabetic patients were exclud-
ed from the analysis in the mITT population, the mean scores in
the right and left colon remained significantly improved with 1-
L PEG versus 2-L PEG (▶Fig. 3b).

The timing of the colonoscopy significantly affected the
overall success of bowel preparation. Procedures occurring in
the morning, after a day-before dosing regimen, had a signifi-
cantly higher rate of inadequate preparation than procedures
occurring in the afternoon, when the colonoscopy dosing regi-
men was performed in the morning (25.3% vs. 6.1%; P <0.001).
There were no significant differences between the type of bow-
el preparation (1-L PEG vs. 2-L PEG) administered and the tim-
ing of colonoscopy (P=0.939).

In the ITT population, a total of 205 patients received a tele-
phone re-education call, in addition to oral and written instruc-
tions (1-L PEG n=104; 2-L PEG n=101). Patients who received a
telephone call were significantly older (age: 63 (18–84) years
vs. 60 (18–86) years; P=0.031) and also more frequently had
their colonoscopy scheduled for the morning (78.0% vs.
55.2 %; P <0.001). Overall, there was no significant improve-
ment in the rate of the successful bowel preparation as meas-
ured by the BBPS when patients received additional telephone

▶Table 1 Baseline characteristics.

1-L PEG (n=293) 2-L PEG (n=320) P value

Median age (quartiles), years 61 (18–86) 61 (18–86) ns1

Male, n (%) 158 (53.9) 170 (53.1) 0.843

Median height (quartiles), m 1.65 (1.46–1.87) 1.64 (1.42–1.97) ns1

Median weight (quartiles), kg 72 (44–115) 71 (38–108) ns1

Median BMI (quartiles), kg/m2 26.2 (17.9–44.6) 26.3 (11.7–40.0) ns1

Diabetes mellitus, n (%) 54 (18.4) 82 (25.6) 0.0322

Oral antidiabetic medications, n (%) 52 (17.7) 80 (25.0) 0.0292

Anticoagulants, n (%) 15 (5.1) 20 (6.3) 0.5472

Antiplatelets, n (%) 41 (14.0) 46 (14.4) 0.8922

Antidepressives, n (%) 43 (14.7) 38 (11.9) 0.3062

Reason for colonoscopy, n (%)

▪ Screening 35 (12.1) 33 (10.5) 0.5542

▪ Surveillance 124 (42.8) 155 (49.5) 0.0962

▪ Diagnostic 65 (22.4) 66 (21.1) 0.6932

▪ Therapeutic 66 (22.8) 58 (18.5) 0.1992

Period of colonoscopy, n (%)

▪ Morning 184 (62.8) 200 (62.5) 0.9392

▪ Evening 109 (37.2) 120 (37.5) 0.9392

PEG, polyethylene glycol; BMI, body mass index; ns, not significant.
1 Mann-Whitney U test.
2 Χ² test.
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re-education compared with those who only received oral and
written information on bowel preparation (82.4% vs. 81.4%;
P =0.762).

Safety

Adverse events experienced by patients in each treatment
group are presented in ▶Table2. All AEs were mild to moderate
in intensity, and none resulted in patients discontinuing the
bowel preparations. Overall, there were significantly more inci-
dences of nausea (43.0% vs. 28.8%; P<0.001) and vomiting
(19.1% vs. 9.4%; P=0.001) in patients receiving 1-L PEG com-
pared with 2-L PEG. Successful bowel cleansing was achieved
in all patients experiencing nausea and vomiting. Incidence of
nausea was significantly higher in patients receiving their colo-
noscopy in the morning than in those having an afternoon pro-
cedure (38.8% [149/384] vs. 30.1% [69/229], P=0.03). The in-

cidence of vomiting was also higher but was not significantly
different (15.4% [59/384] vs. 11.8% [27/229], P=0.21). Inci-
dences of AEs in the mITT population are presented in Supple-
mentary Table1.

Patient satisfaction survey

The results of the patient satisfaction survey in the ITT popula-
tion are presented in ▶Table 3. The majority of patients in both
arms rated the overall experience of taking the bowel prepara-
tion as reasonable or better. If another colonoscopy was requir-
ed, significantly more patients in the 2-L PEG arm would have
the same bowel preparation again compared with the 1-L PEG
arm (64.1% vs. 48.1%; P<0.001). The vast majority in both
arms would not have refused to repeat the preparation al-
though refusal was higher with 1-L PEG (18.4% vs. 11.3%; P=

Successful 
cleaning 

(BBPS total: 
6–9)*

86.0
78.1

P = 0.011

P < 0.0011

P = 0.071

P = 0.041

P = 0.132

60.8

46.3

25.3
31.9

14.0
20.3

0 1.3

Excellent 
(BBPS total: 

8–9)

Good 
(BBPS total: 

6–7)*

BBPS cleaning gradea b

Inadequate 
(BBPS total: 

3–5)

Poor 
(BBPS total: 

1–2)

1LPEG (n = 293)

2LPEG (n = 320)

1LPEG (n = 239)

2LPEG (n = 238)
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tie
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s,
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0
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cleaning 

(BBPS total: 
6–9)*

88.3
82.4

P = 0.071

P < 0.021

P = 0.31

P = 0.181

P = 0.062

60.7

50.4

27.6
31.9

11.7

16.0

0 1.7

Excellent 
(BBPS total: 

8–9)

Good 
(BBPS total: 

6–7)*

BBPS cleaning grade

Inadequate 
(BBPS total: 

3–5)

Poor 
(BBPS total: 

1–2)
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tie

nt
s,

 %

100
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40
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20

10

0

▶ Fig. 2 Bowel cleansing efficacy assessed by BBPS grade with 1-L PEG and 2-L PEG in the a ITT population and b mITT population. Statistical
tests: 1Χ² test; 2Fisher exact test. *No individual segment scored<2.
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▶ Fig. 3 Mean ± SD BBPS segmental cleansing scores with 1-L PEG and 2-L PEG in the a ITT population and b mITT population. Statistical tests:
Student’s t-test. *Individual BBPS segment maximum score =3.
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0.012). Patient satisfaction survey results for the mITT are pub-
lished in Supplementary Table2.

Discussion
In this large, prospective, comparative, single-center, random-
ized, colonoscopist-blinded trial, the cleansing efficacy and
safety of, and patient satisfaction with, two PEG-based bowel
preparations were compared in a real-world group of patients
undergoing routine colonoscopy in a clinical gastroenterology
department. In this setting, 1-L PEG was associated with a high-
er rate of overall successful bowel cleansing and excellent-level
bowel cleansing on the BBPS, as well as significantly improved
mean segmental cleansing scores in the right and left colon
compared with 2-L PEG.

The imbalance of patients with diabetes between the two
arms required correction after randomization as diabetes is a
known risk factor for inadequate bowel preparation. Once the
imbalance was removed, 1-L PEG appeared to deliver a higher,
but not significantly so, level of overall successful bowel cleans-
ing compared with 2-L PEG. 1-L PEG did show additional per-
formance at the excellent cleansing level in the right and left
colon.

These results appeared to broadly reflect the efficacy results
of the Phase III MORA study, a large, randomized, multicenter,
active-controlled, comparative clinical trial that compared 1-L
PEG with 2-L PEG [28]. In the MORA study, 1-L PEG was associat-
ed with noninferior levels of overall bowel cleansing success on
the BBPS (and also the Harefield Cleansing Scale [HCS]) [30],
but was also associated with superior right colon cleansing on
both the BBPS and HCS. Post hoc analysis of the MORA trial
also showed that 1-L PEG was associated with a significantly in-

creased number of segments with excellent cleansing on the
HCS [31].

The advantages of higher-than-adequate cleansing at the
whole colon level remain inconsistently reported [18, 32–34].
However, studies have shown that excellent levels of cleansing
in the right colon support greater detection of flat or sessile
serrated adenomas and that these types of adenomas are favor-
ably distributed in the right colon versus the left [18, 21, 22]. In-
terval cancers, caused by missed lesions, are also significantly
more likely to occur in the right colon as compared with the
left [20]. Therefore, there does appear to be an additional clin-
ical need for considering the right colon cleansing performance
when selecting a bowel preparation for colonoscopy.

Our study also found that there was no additional benefit
from telephone re-education to the success of bowel prepara-
tion. The extent to which this result was influenced by the sig-
nificantly greater proportion of patients who received a tele-
phone call also having their colonoscopy scheduled for the
morning is not clear, as the study also showed morning colo-
noscopy was associated with significantly greater levels of in-
adequate preparation. However, good oral clarification of the
importance of bowel preparation during appointments and
well-written patient information seem to be sufficient to rein-
force the importance of preparation to the success of colonos-
copy and in delivering adequate levels of cleansing.

Overall, all AEs reported by patients were mild to moderate
and did not result in discontinuation or cleansing failures. Nau-
sea and vomiting were more frequently observed with 1-L PEG
than 2-L PEG. The majority of patients receiving both treat-
ments rated the preparation experience as reasonable or better
(good or excellent), although there was a small increase in the
proportion of patients rating the experience negatively who re-
ceived 1-L PEG.

▶Table 2 Adverse events (ITT population).

Adverse effects, n (%) 1-L PEG 2-L PEG P value

All patients, n 293 320

▪ Headache, n (%) 25 (8.5) 31 (9.7) 0.62

▪ Abdominal distension, n (%) 43 (14.7) 45 (14.1) 0.841

▪ Nausea, n (%) 126 (43.0) 92 (28.8) < 0.001

▪ Vomiting, n (%) 56 (19.1) 30 (9.4) 0.001

Nausea and vomiting by procedure time

▪ Morning procedure, n 184 200

▪ Nausea, n (%) 84 (45.7) 65 (32.5) 0.008

▪ Vomiting, n (%) 36 (19.6) 23 (11.5) 0.029

▪ Afternoon procedure, n 109 120

▪ Nausea, n (%) 42 (38.5) 27 (22.5) 0.008

▪ Vomiting, n (%) 20 (18.3) 7 (5.8) 0.003

Statistical comparison: Χ² test.
ITT, intention to treat; PEG, polyethylene glycol.
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There were also higher rates of nausea and vomiting ob-
served in this study compared with the MORA trial for both
treatments. 2-L PEG, which was administered as an overnight
split-dosing regimen in the MORA trial, was associated with
nausea and vomiting rates of 3.4% and 1.1% of patients com-
pared with rates of 28.8% and 9.4% in this study with same-
day dosing. As MORA contained both an overnight split-dosing

and morning-only dosing arm for 1-L PEG, it is possible to com-
pare against the morning-only regimen (for afternoon proce-
dures) used in this study. In MORA, nausea and vomiting were
reported by 4.8% and 6.3% of patients, compared with 38.5%
and 18.3% in this study. One reason for this difference might
be the differences in AE reporting between a randomized clini-
cal trial and our real-world study (physician assessed vs. patient

▶Table 3 Patient satisfaction survey results from patients receiving either 1-L PEG or 2-L PEG (ITT population).

Variables, n (%) 1-L PEG (n=293) 2-L PEG (n=320) P value

Global experience

▪ Excellent 4 (1.4) 3 (0.9) 0.619

▪ Good 66 (22.5) 78 (24.4) 0.590

▪ Reasonable 143 (48.8) 183 (57.2) 0.046

▪ Weak 61 (20.8) 48 (15.0) 0.060

▪ Bad 19 (6.5) 8 (2.5) 0.016

Consume the entire preparation as instructed 293 (100) 320 (100) –

How you classify the ease of preparation

▪ Very easy 2 (0.7) 2 (0.6) 0.930

▪ Easy 70 (23.9) 76 (23.8) 0.967

▪ Tolerable 137 (46.8) 172 (53.8) 0.084

▪ Difficult 66 (22.5) 64 (20.0) 0.445

▪ Very difficult 18 (6.1) 6 (1.9) 0.006

Flavor of preparation

▪ Excellent 0 (0) 1 (0.3) 0.552

▪ Good 32 (10.9) 55 (17.2) 0.026

▪ Tolerable 124 (42.3) 160 (50.0) 0.047

▪ Weak 102 (34.8) 83 (25.9) 0.013

▪ Bad 35 (11.9) 21 (6.6) 0.021

Would you like to repeat the preparation

▪ No 152 (51.9) 115 (35.9) < 0.001

▪ Yes 141 (48.1) 205 (64.1) < 0.001

Would you refuse to repeat?

▪ No 239 (81.6) 284 (88.8) 0.012

▪ Yes 54 (18.4) 36 (11.3) 0.012

Patient had a previous colonoscopy 254 (86.7) 275 (85.9) 0.787

Patient had a different bowel preparation for this procedure 248 (97.6) 196 (71.5) < 0.001

Preparation this time was

▪ More pleasant 108 (44.4) 78 (40.6) 0.475

▪ Less pleasant 111 (45.7) 86 (44.8) 0.854

▪ Equal 24 (9.9) 28 (14.6) 0.133

Statistical tests: Χ² test.
L-PEG, polyethylene glycol; ITT, intention to treat.
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reported). In MORA, overnight split-dosing of 1-L PEG was asso-
ciated with a lower rate of vomiting (3.8%) compared with
morning-only dosing (6.3%), suggesting this regimen might re-
sult in reduced incidence of vomiting. However, due to cultural
and social reasons, overnight split-dosing of bowel prepara-
tions is associated with low adherence in the population served
by our gastroenterology department. Therefore, the standard
protocol for colonoscopies is to use the same-day dosing regi-
mens used in this study, which are adjusted to the procedure
time. It is also possible that the particular flavor or sweetness
of 1-L PEG was less palatable for the population examined in
our study than in other populations, such as in the United
States. In the NOCT study, which was conducted in multiple
sites in the United States, overnight split-dose 1-L PEG ap-
peared to have greater acceptability of taste (66.7% of patients
rating it as very acceptable or acceptable) than in our study, al-
though different patient questionnaires were used, so the re-
sults were not directly comparable [35].

The limitations of this study include the use of a different
dosing regimen to that recommended in clinical guidelines,
the initial imbalances of baseline characteristics between the
groups, the real-world nature of the study, the low educational
level in the population (assessed at enrollment), and that pa-
tients were instructed to report particular adverse events dur-
ing the bowel preparation procedure. The initial imbalances in
diabetes patients were corrected after randomization. As pa-
tients were asked to report specific AEs of interest and those
that are the most common AEs associated with bowel prepara-
tion, it is possible that this resulted in over-reporting, particu-
larly for more subjective AEs, such as nausea.

Conclusions
In conclusion, in this real-world randomized study, 1-L PEG was
associated with higher levels of excellent bowel cleansing and
greater mean scores in individual bowel segments on the BBPS
than 2-L PEG. Both preparations were well tolerated, with most
AEs being mild-to-moderate. Incidence of nausea and vomiting
appeared higher in patients treated with 1-L PEG than 2-L PEG,
but had no impact on bowel preparation completion.
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