Accepted Manuscript online: 2025-12-24 Article published online: 2026-02-02

Original article & Thieme

Efficacy and acceptability of bowel preparation strategies
for inflammatory bowel disease colonoscopy:
Systematic review and meta-analysis

OPEN
ACCESS

©@OSO

Authors

Gaurav B. Nigam?' € Morris Gordon??, Vassiliki Sinopoulou?®, Anukriti Tomar?, Shahida Din34, Margaret Vance®, Ana
Wilson®, James E East’, on behalf of the British Society of Gastroenterology Colorectal IBD Surveillance Guideline
Development Group

British Society of Gastroenterology Colorectal IBD Surveillance Guideline Development Group:

Ibrahim Al Bakir ¢, Adrian Bateman 7-8, Sunil Dolwani °, Anjan Dhar '°, Omar Faiz '"-'2, Bu Hayee '3, Chris Healey "4,
Chris A Lamb 576, Simon Leedham '7, Misha Kabir '8, Marietta lacucci %2, Ailsa Hart 222, John Morris 23, Marco
Novelli 24, Tim Raine 25, Matt Rutter 25, Neil Shepherd 27, Venkat Subramanian 22, Nigel Trudgill 2°, Lydia White 3°, Ruth
Wakeman 31

Institutions College London, London, United Kingdom of Great
1 Translational Gastroenterology and Liver Unit, Nuffield Britain and Northern Ireland
Department of Medicine, Experimental Medicine 12 Department of Gastroenterology or Department of
Division, University of Oxford, John Radcliffe Hospital, Colorectal Surgery, St Mark’s Hospital, London, United
Oxford, United Kingdom of Great Britain and Northern Kingdom of Great Britain and Northern Ireland
Ireland 13 King’s Health Partners Institute for Therapeutic
2 School of Medicine, University of Central Lancashire, Endoscopy, King’s College Hospital NHS Foundation
Preston, United Kingdom of Great Britain and Northern Trust, London, United Kingdom of Great Britain and
Ireland Northern Ireland
3 Edinburgh Inflammatory Bowel Diseases Unit, Western 14 Department of Gastroenterology, Airedale NHS
General Hospital, Edinburgh, United Kingdom of Great Foundation Trust, Keighley, United Kingdom of Great
Britain and Northern Ireland Britain and Northern Ireland
4 Institute of Genetics and Cancer, University of 15 Translational & Clinical Research Institute, Newcastle
Edinburgh Western General Hospital, Edinburgh, University, Newcastle upon Tyne, United Kingdom of
United Kingdom of Great Britain and Northern Ireland Great Britain and Northern Ireland
5 Wolfson Unit for Endoscopy, St. Mark's Hospital, 16 Gastroenterology, Newcastle Upon Tyne Hospitals NHS
London, United Kingdom of Great Britain and Northern Foundation Trust, Newcastle Upon Tyne, United
Ireland Kingdom of Great Britain and Northern Ireland
6 Gastroenterology Department, Chelsea and 17 Translational Gastroenterology and Liver Unit, Nuffield
Westminster Hospital, London,, United Kingdom of Department of Medicine, John Radcliffe Hospital,
Great Britain and Northern Ireland University of Oxford, United Kingdom of Great Britain
7 University Hospital Southampton NHS Foundation and Northern Ireland
Trust,, United Kingdom of Great Britain and Northern 18 Gastroenterology Department, University College
Ireland Hospital, London, United Kingdom of Great Britain and
8 University of Southampton, United Kingdom of Great Northern Ireland
Britain and Northern Ireland 19 College of Medicine and Health, University College of
9 School of Medicine and Cardiff and Vale University Cork and APC Microbiome, Cork, Ireland
Health Board, Cardiff University, Cardiff, United 20 Institute of Immunology and Immunotherapy,
Kingdom of Great Britain and Northern Ireland University of Birmingham, Birmingham, United
10 Department of Gastroenterology, County Durham & Kingdom of Great Britain and Northern Ireland
Darlington NHS Foundation Trust, Bishop Auckland, 21 St Mark's Hospital and Academic Institute, Harrow,
United Kingdom of Great Britain and Northern Ireland United Kingdom of Great Britain and Northern Ireland
11 Department of Surgery and Cancer or Department of 22 Department of Surgery and Cancer, Imperial College
Metabolism, Digestion and Reproduction, Imperial London, London, United Kingdom of Great Britain and

Northern Ireland

t These authors contributed equally.

Nigam Gaurav B et al. Efficacy and acceptability... Endosc Int Open 2026; 14: a27789563 | © 2026. The Author(s). E1


https://orcid.org/0000-0003-4699-2263
https://orcid.org/0000-0002-2831-9406

& Thieme

23 Department of Gastroenterology, Glasgow Royal
Infirmary, Glasgow, United Kingdom of Great Britain
and Northern Ireland

24 Department of Histopathology, University College
London Hospital, London, United Kingdom of Great
Britain and Northern Ireland

25 Department of Gastroenterology, Addenbrooke’s
Hospital, Cambridge University Hospitals NHS Trust,
Cambridge, United Kingdom of Great Britain and
Northern Ireland

26 Gastroenterology, University Hospital of North Tees,
Stockton-on-Tees, United Kingdom of Great Britain
and Northern Ireland

27 Gloucestershire Hospitals NHS Foundation Trust,
United Kingdom of Great Britain and Northern Ireland

28 Leeds Gastroenterology Institute, Leeds Teaching
Hospitals NHS trust, Leeds, United Kingdom of Great
Britain and Northern Ireland

29 Department of Gastroenterology, Sandwell and West
Birmingham Hospitals NHS Trust, Birmingham, United
Kingdom of Great Britain and Northern Ireland

30 Translational Gastroenterology Unit, Nuffield
Department of Medicine, John Radcliffe Hospital,
University of Oxford, Oxford, United Kingdom of Great
Britain and Northern Ireland

31 Crohn’s and Colitis, United Kingdom of Great Britain
and Northern Ireland

Key words
Endoscopy Lower Gl Tract, Inflammatory bowel disease,
CRC screening, Quality and logistical aspects, Preparation

received 4.2.2025
accepted after revision 23.12.2025
accepted manuscript online 24.12.2025

Bibliography

Endosc Int Open 2026; 14: a27789563
DOI 10.1055/a-2778-9563

ISSN 2364-3722

© 2026. The Author(s).

This is an open access article published by Thieme under the terms of the Creative
Commons Attribution-NonDerivative-NonCommercial License, permitting copying
and reproduction so long as the original work is given appropriate credit. Contents
may not be used for commercial purposes, or adapted, remixed, transformed or built
upon. (https://creativecommons.org/licenses/by-nc-nd/4.0/)

Georg Thieme Verlag KG, Oswald-Hesse-StraRe 50,
70469 Stuttgart, Germany

Corresponding author

Dr. James East, University of Oxford, John Radcliffe Hospital,
Translational Gastroenterology Unit, OX3 9DU Oxford, United
Kingdom of Great Britain and Northern Ireland
james.east@ndm.ox.ac.uk

@ Supplementary Material is available at
https://doi.org/10.1055/a-2778-9563

ABSTRACT

Background and study aims Patients with inflammatory
bowel disease (IBD) frequently undergo colonoscopy, each
requiring bowel preparation. European Society of Gastroin-
testinal Endoscopy (ESGE) 2019 guidelines recommended
high- or low-volume polyethylene glycol (PEG)-based bowel
prep for IBD patients; however other non-PEG-based pre-
parations (sulphate and picosulphate-based) have now
been studied in IBD.

Methods We searched CENTRAL, ClinicalTrials.gov, Em-
base, MEDLINE, and the World Health Organization Interna-
tional Clinical Trials Registry Platform for randomized con-
trolled trials (RCTs) up to December 2024. Primary outcome
was bowel prep success; secondary outcomes included tol-
erability, acceptability, cecal intubation rates (CIR) and
safety. Pooled estimates used risk ratio (RR) and GRADE to
assess evidence certainty.

Results Ten RCTs (1479 IBD patients) were included. There
was no difference in prep success (relative risk [RR] 0.98,
95% confidence interval [Cl] 0.88-1.09; 12 =33%, 2 RCTs;
moderate certainty evidence) between 2L vs. 4L PEG, but
higher acceptability for 2L (RR 0.69, 95% Cl 0.59-0.80; 12 =
18%, 2 RCTs; high certainty evidence). Low-volume non-
PEG vs. PEG are probably similar for prep success (RR 0.96,
95% Cl 0.90-1.01; 12 =6%,3 RCTs; moderate certainty evi-
dence). The evidence on tolerability and acceptability was
very uncertain. Subgroup analysis revealed comparable
effectiveness of picosulphate-based (RR 0.89, 95% ClI
0.78-1.01; 1> =0%,1 RCT) and sulphate-based preps (RR
0.98, 95% Cl 0.91-1.05; 12 =28%, 2 RCTs) compared with
low-volume PEG. Safety data were inconsistently reported.
Conclusions High-certainty evidence supports low-volume
PEG as comparably successful to high-volume PEG, with
higher acceptability. Moderate-certainty evidence indi-
cates similar success between non-PEG and PEG-based
preps. Both low-volume PEG and non-PEG-based preps are
supported for use in IBD, broadening options beyond
current ESGE guidelines.

Introduction

Despite advancements in therapeutic options, patients with co-
lonic inflammatory bowel disease (IBD), encompassing Crohn's
disease (CD) and ulcerative colitis (UC), continue to face an

elevated risk of colorectal cancer (CRC) and dysplasia, necessi-
tating regular surveillance colonoscopies [1, 2, 3]. International
guidelines typically recommend initiating surveillance colonos-
copies 8 to 10 years after symptom onset, with subsequent 1 to
5 yearly examinations based on individual risk assessment,

E2 Nigam Gaurav B et al. Efficacy and acceptability... Endosc Int Open 2026; 14: a27789563 | © 2026. The Author(s).



including factors such as disease duration, severity, associated
primary sclerosing cholangitis, and family history of CRC [4, 5].

The need for frequent endoscopies, particularly for those
diagnosed at a young age, presents a significant challenge. Pa-
tients frequently find bowel preparation particularly distressing
[6]. A recent discrete choice experiment among IBD patients
highlighted bowel preparation as the most significant factor in-
fluencing adherence to CRC surveillance. It contributed to
40.5% of decision-making, outweighing the importance of sur-
veillance intervals (31.1%) and CRC risk reduction (28.4%) [7].

The current European Society of Gastrointestinal Endoscopy
(ESGE) guidelines recommend either high- or low-volume poly-
ethylene glycol (PEG)-based bowel preparations for patients
with IBD [8]. The evolving landscape of bowel preparation op-
tions, including non-PEG-based sulphate preparations, necessi-
tates a comprehensive evaluation of their efficacy and safety in
the IBD population [9].

With these expanded choices, patient preferences, including
taste, tolerance to high liquid volumes, comorbidities, and
other individual factors, should guide preparation selection.
Balancing bowel cleansing and patient comfort is key to main-
taining adherence to long-term surveillance [7]. As part of the
British Society of Gastroenterology (BSG) guidelines update for
colorectal IBD surveillance, the efficacy and safety of various
bowel preparation regimens were identified as key areas of in-
terest [10]. This systematic review and meta-analysis evaluated
current evidence from randomized controlled trials (RCTs) to
provide clinicians with evidence-based insights, guiding opti-
mal bowel preparation strategies for IBD patients. These find-
ings are intended to inform updates to BSG guidelines and fu-
ture revisions of ESGE recommendations, ultimately enhancing
patient care and adherence to surveillance programs.

Methods

The detailed methodology follows the BSG guideline develop-
ment process and is available in the Standard Operating Proce-
dure [10]. The protocol was registered on University of Central
Lancashire (UClan) online repository (https://clok.uclan.ac.uk/
53314). At the outset of the guideline development process,
the guideline development group (GDG) established critical
and significant outcomes, as well as thresholds for assessing
the magnitude of effect and imprecision (Supplementary Table
1) [10].

The Preferred Reporting Items for Systematic Review and
Meta-Analyses (PRISMA) guidelines were used to design and
conduct this systematic review [11].

Search strategy and study selection

A comprehensive literature search was conducted in Cochrane
CENTRAL, ClinicalTrials.gov, Embase via Ovid, WHO ICTRP and
MEDLINE via Ovid, covering RCTs published up to December
2024.Search strategies and results are show in the eAppendix
for search strategies and results.

Inclusion criteria for this review were RCTs involving IBD
patients undergoing colonoscopy, which compared different
bowel preparation regimens (PEG-based, non-PEG-based, or

combinations). Studies were required to report on outcomes
of interest. Exclusion criteria included non-randomized studies,
observational studies, and case reports. Studies not involving
IBD patients or those with incomplete data or outcomes not rel-
evant to this review were also excluded. Conference abstracts
were eligible for inclusion.

The study selection was conducted independently by two re-
viewers, both at the title/abstract and full-text screening stages
using the Covidence systematic review management software
[12]. Any disagreements were resolved by a senior reviewer.

Data extraction and quality assessment

Data were independently extracted by two reviewers (AT and
GBN) using a standardized data extraction form. Extracted
data included study characteristics, patient demographics,
intervention details, and outcomes. Quality of the included
studies was assessed with the Cochrane Risk of Bias tool [13].
Recognizing that blinding of participants and personnel might
not be feasible for the types of interventions assessed, this lim-
itation was considered when making risk of bias evaluations.
Any discrepancies were addressed through discussion and con-
sensus. Authors were contacted for clarifications regarding
missing or ambiguous outcome data and risk of bias (» Table 1).

Outcomes and statistical analysis

The GDG stakeholder expert members predetermined the pri-
mary and secondary outcomes using a Delphi process to reach
consensus as follows [10].

The primary outcome was preparation success measured
using validated scores.

Secondary outcomes (as described by the authors using
dichotomous or continuous outcome measures) were patient
acceptability, patient tolerability, adenoma/polyp detection
rates, incidence of serious adverse events, cecal intubation
rates, and patient withdrawals due to adverse events.

Disease flare-ups post bowel preparation and colonoscopy
was evaluated as an additional safety outcome for this review.

Assumptions and standardizations

Given the variability in outcome reporting across different
studies, the following assumptions and standardizations were
made.

Preparation success was determined as a dichotomous vari-
able (successful or unsuccessful) if the score met the threshold
for adequate cleansing as defined by each study's authors,
using a validated scoring system.

Tolerability was defined as completion of the current bowel
preparation for the procedure, while acceptability was defined
as the willingness to repeat the bowel preparation for the next
procedure. In studies where these terms were used inter-
changeably, definitions were standardized as per the above
criteria. Scores reported in different formats were combined
and converted into categories of acceptable/not acceptable
and tolerable/not tolerable to ensure uniformity in data analy-
sis.
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o
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= Not RCT (n = 6)
o . . .
3 Studies included in review
3 (n=10)
=

» Fig.1 PRISMA flow diagram [11].

Serious adverse events (AEs) were defined as any undesir-
able experiences associated with the use of the bowel prepara-
tion regimens that resulted in significant morbidity or required
medical intervention. These included severe gastrointestinal
symptoms, allergic reactions, or any events necessitating hos-
pitalization.

Patient withdrawals due to AEs were the number of patients
who discontinued the bowel preparation regimen due to
adverse events.

Synthesis of results

Meta-analyses were conducted using random-effects models.
Risk ratios (RRs) and 95% confidence intervals (Cls) were calcu-
lated for dichotomous outcomes. Heterogeneity was assessed
using the |2 statistic. Pairwise meta-analyses were performed
by grouping studies into comparisons of non-PEG-based pre-
parations, high vs. low-volume PEG and PEG vs. non-PEG pre-
parations. (Supplementary Table2 and Supplementary Table 3)

A network meta-analysis (NMA) was deemed inappropriate
due to the sparse network of studies and significant variability
in patient populations, intervention protocols, and outcomes.
Sparse networks relying on single studies reduce result reliabil-
ity, and the dataset's heterogeneity prevented adequate test-
ing of NMA's consistency and transitivity assumptions. Instead,

pairwise meta-analyses focusing on broad categories like high-
vs. low-volume and PEG- vs. non-PEG-based preparations
offered more actionable and clinically relevant comparisons.

Funnel plots were used to assess publication bias for pairwise
analyses where there were at least ten studies. Statistical analy-
ses were performed using Review Manager (RevMan) version
5.4.

Subgroup analysis

Subgroup analyses were conducted to compare non-PEG sul-
phate-based preparations vs. PEG-based preparations and
non-PEG picosulphate-based preparations vs. PEG-based pre-
parations.

A further subgroup analysis based on use of same-day vs
split dosing, between UC and CD was also planned.

GRADE assessment for the certainty of the evidence

Certainty of the evidence was assessed using the GRADE (Grad-
ing of Recommendations, Assessment, Development and Eva-
luations) approach [24]. This method evaluates certainty of
the outcome results based on risk of bias, imprecision, inconsis-
tency, indirectness, and publication bias. Each outcome was
categorized into one of four levels: high, moderate, low, or
very low certainty. High certainty means that further research
is very unlikely to change confidence in the estimate of the ef-
fect, moderate certainty means there is a possibility the true
estimate could be different, low certainty means that the true
estimate may be quite different, and very low certainty means
that there is significant uncertainty about the estimate. Dis-
agreements in the GRADE assessments were resolved through
discussion and consensus among the reviewers.

Results
Study characteristics

Ten RCTs involving 1479 IBD patients were included in the anal-
ysis (»Fig.1) [14,15,16,17,18,19,20,21,22,23]. The studies
compared various bowel preparation regimens, including 4L
PEG with/without simethicone [15], castor oil vs. senna [14],
two commercial low-volume PEG-based preparations [20], 2L
PEG vs. 4L PEG [17,18,19], and low-volume PEG (< 2L) with ad-
ditives vs. non-PEG-based preparations [16,21,22,23]. Of the
included studies, eight were published as full papers [14,15,
18,19,20,21,22,23], whereas two were reported in abstract
form [14,15,16,17,18,19,20,21,22,23]. »Table1 presents
the main characteristics of the included studies, and Supple-
mentary Table 2 and Supplementary Table 3 provide details on
the different bowel preparation types used, including their con-
stituents.

Non-PEG-based preparations

One of the earliest studies on non-PEG-based preparations was
conducted by Gould et al. (1982), comparing castor oil to senna
in 46 patients with inactive UC [14].
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Polyethylene glycol (PEG)-based preparations

Research on PEG-based bowel preparations spans both high-
volume (4L) and low-volume (< 2L) formulations, with or with-
out additives. Lazzaroni et al. (1993) conducted one of the ear-
lier studies involving 115 patients with UC and CD, comparing 4
L PEG with simethicone to 4L PEG with placebo [15].

More recent studies have focused on comparing low-volume
PEG (<2L) preparations with 4L PEG. Kato et al. (2015) evaluat-
ed 70 patients with UC and CD, comparing 2L PEG (Moviprep)
to 4L PEG (Niflec), utilizing a 1-to-5 cleansing scale where
scores of 1 or 2 were deemed successful [17]. The same year,
Manes et al. evaluated 216 UC patients by comparing 2L PEG
plus bisacodyl to 4L PEG, using the Ottawa Bowel Preparation
Scale (OBPS) with success defined as an OBPS score < 2 in each
segment [18].

In more recent studies, Kim et al. (2017) compared 4L PEG
to 2L PEG with ascorbic acid (PEG/Asc) in 112 patients with UC
[19]. Success was measured with the Boston Bowel Preparation
Scale (BBPS) where scores 2 6 indicated successful preparation.
Similarly, Mohsen et al. (2021) compared two commercial low-
volume PEG-based preparations (Prep Kit-C and Moviprep) in
338 patients, including 125 with IBD and reported bowel prep
success using OBPS [20].

Low-volume PEG vs. sodium picosulphate
(non-PEG)-based preparations

Frankovic et al. (2014) and Rueda Garcia et al. (2023) investiga-
ted the efficacy of low-volume PEG compared with sodium pi-
cosulphate-based preparations [16,22]. Frankovic et al. studied
56 patients with UC and CD, comparing PEG to sodium picosul-
phate plus magnesium citrate (PICO), using the OBPS for as-
sessment [16]. Rueda Garcia et al. involved 92 patients with
UC and CD, comparing 1L PEG with 2L PEG combined with so-
dium picosulphate (SP), utilizing the BBPS to evaluate prepara-
tion success [22].

Low-volume PEG vs. oral sulphate (non-PEG)-based
preparations

Recent studies have compared oral sulphate preparations with
PEG-based regimens in IBD patients. Kim et al. (2022) evaluat-
ed 110 patients with clinically inactive UC and CD, comparing
oral sulphate tablets (OST) to 2-L PEG/Asc [21]. Preparation
success was measured using the Harefield Cleansing Scale
(HCS) within the acceptable range. Lee et al. (2023) further
compared oral sulphate solution with 2L PEG/Asc in 199 pa-
tients with inactive UC, utilizing the BBPS to define success as
ascore 2 6 [23].

Assessment tools and success criteria

The included studies utilized a range of tools to evaluate bowel
preparation success. Lazzaroni et al. (1993) reported bowel
preparation quality based on the presence of bubbles, haziness,
and overall cleansing, rated on a scale from excellent to unac-
ceptable [15]. The OBPS was used in studies by Frankovic et al.
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(2014), Manes et al. (2015), and Mohsen et al. (2021), where
lower scores indicated better preparation quality [16,18,20].
The BBPS was used by Kim et al. (2017), Rueda Garcia et al.
(2023), and Lee et al. (2023), where higher scores denoted suc-
cessful preparation [19,22,23]. The HCS was used by Kim et al.
(2022) to assess acceptable bowel preparation [21]. Proprietary
cleansing scales, such as the 1-to-5 scale used by Kato et al.
(2015), were also employed, with lower scores representing
successful preparation [17]. Gould et al. (1982) relied on
endoscopist assessments, categorizing preparations as suc-
cessful if rated as perfect or adequate [14].

The summary of the RoB assessment for the included studies
is presented in Supplementary Fig. 1 with detailed judgements
provided in Supplementary Table 4.

Effects of the intervention
Castor oil vs senna

One study (Gould et al) examined 46 patients with inactive UC,
comparing castor oil and senna [14]. For the primary outcome
of preparation success, no conclusions can be drawn due to
very low-certainty evidence (Senna 19/23 vs Castor oil 20/23,
RR 0.95, 95% ClI 0.74-1.21, trivial difference (moderate for to
moderate against); very low-certainty evidence). Minor bowel
disturbances were reported in 30% of patients, and three pa-
tients in each group required temporary treatment modifica-
tions after preparation. In addition, three out 23 patients in
each group (castor oil and senna) had to alter their treatment
temporarily post bowel preparation.

High-volume (4L) vs low-volume (< 2L) PEG-based
preparations

Bowel preparation success

Meta-analysis of two RCTs comparing high-volume (4 L) to low-
volume (< 2L) PEG-based preparations showed there is prob-
ably no significant difference in bowel preparation success (RR
0.98, 95% Cl 0.88-1.09; 1> =33%, no difference in magnitude
(small for to small against); moderate-certainty evidence)
(»Fig.2a) [18,19].

Patient acceptability (willingness to repeat)

Meta-analysis of two RCTS showed higher acceptability for low-
volume (< 2L) PEG compared to high-volume (4L) PEG (RR 0.69,
95% C10.59-0.80; I =18%; large difference in magnitude (large
to large); high-certainty evidence) (» Fig.2b) [18,19].

Patient tolerability

Meta-analysis of one RCT showed higher tolerability for low-vol-
ume (< 2L) PEG compared to high-volume (4L) PEG (RR 0.18,
95% Cl: 0.09-0.32; large difference in magnitude (large to
large); high-certainty evidence) (» Fig. 2c) [18].
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Forest plot comparing high volume (4L) PEG to low volume (<2L) for bowel preparation success

High volume  Low volume
Study or (4L) PEG (<2L) PEG Risk ratio Risk ratio Risk of bias
subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random,95%Cl A B C D E F G
Kim, 2017 51 55 52 57 584%  1.02[0.91,1.13] 0000000
Manes, 2015 81 108 88 108 41.6%  0.92[0.80, 1.06] (+ X+ XX+ X+ X+ X+)
Total (95% Cl) 163 165  100.0%  0.98[0.88, 1.09]
Total events 132 140

Heterogeneity: Tau?= 0.00; Chi?=1.49, df =1 (P=0.22); ?=33%
Test for overall effect: Z = 0.46 (P = 0.65)

a

Risk of bias legend

(A) Random sequence generation (selection bias)
(performance bias)
(reporting bias) (G) Other bias

(B) Allocation concealment (selection bias)
(D) Blinding of outcome assessment (detection bias)

0.7 0.85 1 1.2 15
Favours low volume (<2L) PEG Favours high volume (4L) PEG

(€) Blinding of participants and personnel
(E) Incomplete outcome data (attrition bias) (F) Selective reporting

Forest plot comparing high volume (4L) PEG to low volume (<2L) for acceptability

High volume  Low volume

Study or (4L) PEG (<2L) PEG Risk ratio Risk ratio Risk of bias
subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random,95%Cl A B C D E F G
Kim, 2017 34 55 46 57 342%  0.77[0.60,0.98] —_— 0000000
Manes, 2015 65 108 100 108 65.8%  0.65[0.55,0.76] —— (+ X+ XX+ X+ X+ X+)
Total (95% Cl) 163 165 100.0% 0.69 [0.59, 0.80] -
Total events 99 146 | | | |
Heterogeneity: Tau?= 0.00; Chi?=1.21, df =1 (P=0.27); ?=18% T T ] ]

0.5 0.7 1 1.5 2

Test for overall effect: Z = 4.81 (P <0.00001)
b

Risk of bias legend

(A) Random sequence generation (selection bias)
(performance bias)
(reporting bias) (G) Other bias

(B) Allocation concealment (selection bias)
(D) Blinding of outcome assessment (detection bias)

Favours low volume (<2L) PEG Favours high volume (4L) PEG

(€) Blinding of participants and personnel
(E) Incomplete outcome data (attrition bias) (F) Selective reporting

Forest plot comparing high volume (4L) PEG to low volume (<2L) for tolerability

High volume  Low volume
Study or (4L) PEG (<2L) PEG Risk ratio Risk ratio Risk of bias
subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random,95%CI A B C D E F G
Manes, 2015 47 108 88 108  100.0%  0.18[0.09,0.32] = o 0000000
Total (95% CI) 108 108 100.0%  0.18[0.09, 0.32] >
Total events 47 88 | | | |
Heterogeneity: Not applicable T T T T I
Test for overall effect: Z = 5.54 (P <0.00001) 0.01 0.1 1 10 100

C

Risk of bias legend

(A) Random sequence generation (selection bias)
(performance bias)
(reporting bias) (G) Other bias

(B) Allocation concealment (selection bias)
(D) Blinding of outcome assessment (detection bias)

Favours low volume (<2L) Favours high volume (4L)

(C) Blinding of participants and personnel
(E) Incomplete outcome data (attrition bias) (F) Selective reporting

» Fig.2 Forest plot comparing high-volume (4 L) PEG to low-volume (< 2L) for a bowel preparation success; b acceptability; and c tolerability.

Adenoma/polyp detection rates
No data were reported on adenoma/polyp detection rates in

any of the included studies, and no conclusions can be drawn
for this outcome.

Nigam Gaurav B et al. Efficacy and acceptability... Endosc Int Open 2026; 14: a27789563 | © 2026. The Author(s).

Incidence of serious adverse events

No serious AEs were reported in any of the included studies.
and no conclusions can be drawn for this outcome. It was noted
in Kim et al. (2017) that SCCAI scores increased in 23.8% of pa-
tients within 4 weeks post-colonoscopy, though without signif-
icant differences between groups [19].
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Cecal intubation rates

No data on cecal intubation rates were in any of the included
studies. and no conclusions can be drawn for this outcome.

Low-volume (< 2L) PEG vs. low-volume
non-PEG-based preparations

Bowel preparation success

The comparison between low-volume (< 2 L) PEG- and non-PEG-
based preparations from three RCTs showed there is probably
no significant difference in bowel preparation success (RR
0.96, 95% Cl 0.90-1.01; 12 =6%, no difference in magnitude
(small for to trivial against); moderate-certainty evidence)
(» Fig.3) [21,22,23].

Subgroup analysis for subtypes of non-PEG-based prepara-
tions revealed comparable effectiveness of picosulphate-based
(RR 0.89, 95% CI 0.78-1.01; 12 =0%, 1 RCT)[22] and sulphate-
based preparations (RR 0.98, 95% Cl 0.91-1.05; 12 =28%, 2
RCTs) compared with low-volume PEG-based preparations
(» Fig.3) [21,23].

Patient acceptability (willingness to repeat)

Meta-analysis comparing low-volume (< 2L) PEG- and non-PEG-
based preparations included three RCTs but the results are very
uncertain (RR 0.77, 95% Cl 0.59-0.99; 1> =83%, large difference
in magnitude (large to trivial); low-certainty evidence) (» Fig. 4)
[21,22,23].

Subgroup analysis for subtypes of non-PEG-based prepara-
tions revealed comparable acceptability of picosulphate-based
(RR 0.62,95% Cl 0.33-1.16; 12 =86%, 1 RCT)[22] and sulphate-
based preparations (RR 0.88, 95% Cl 0.65-1.20; 12 =86%, 2
RCTs) compared to low-volume PEG-based preparations
(»Fig.4) [21,23].

Patient tolerability

Meta-analysis comparing low-volume (< 2 L) PEG- and non-PEG-
based preparations included three RCTs and showed that there
may be moderate difference in tolerability favouring non-PEG-
based preparations (RR 0.81, 95% Cl 0.67-0.99; 1> =76%; large
difference in magnitude (large to trivial); low-certainty evi-
dence) (»Fig.5) [21,22,23].

Subgroup analysis for subtypes of non-PEG-based prepara-
tions revealed comparable tolerability of picosulphate-based
(RR 0.86, 95% C1 0.73-1.01; 12 =22%, 1 RCT)[22] and sulphate-
based preparations (RR 0.76, 95% Cl 0.45-1.26; 1> =91%, 2
RCTs) compared to low-volume (< 2L) PEG-based preparations
(»Fig.5) [21,23].

Adenoma/polyp detection rates

No data were reported on adenoma/polyp detection rates in
any of the included studies, and no conclusions can be drawn
for this outcome.

Incidence of serious adverse events

No serious AEs were reported in any of the included studies.
and no conclusions can be drawn for this outcome. It was noted
that two studies reported disease flare up data. Kim et al.
(2022) reported 3.6% of patients in the OST group experienced
flare-ups, within 4 weeks post colonoscopy, compared to none
in the PEG/Asc group [21]. Frankovic et al. (2014) reported mild
disease relapse, within 20 days post colonoscopy, in two
patients (one in each group) [16].

Cecal intubation rates

Meta-analysis comparing low-volume (< 2L) PEG- and non-PEG-
based preparations two RCTs showed there may be no differ-
ence in caecal intubation rates between the two preparations
(RR 0.98, 95% Cl: 0.93-1.03; 1> =0%; no difference in magni-
tude (moderate for to trivial against); low-certainty evidence)
(Supplementary Fig.2) [21,23].

The summary of findings for high- (4L) vs low- (< 2L) volume
PEG preparations and non-PEG vs low- (<2L1) volume PEG with
additives is provided in Supplementary Table5 and Supplemen-
tary Table6.

Discussion

Our analysis demonstrates that low-volume PEG (< 2L) is com-
parable to high-volume PEG (4 L) for bowel preparation success,
with moderate-certainty evidence. Patients strongly preferred
low-volume PEG, supported by high-certainty evidence on its
acceptability, which could improve adherence to follow-up co-
lonoscopies—an essential aspect of IBD management. This
aligns with the objective of providing patient-friendly options
without compromising efficacy.

The comparison between non-PEG-based and PEG-based
preparations suggests similar efficacy in bowel cleansing with
moderate-certainty evidence. These findings are particularly
relevant for patients who struggle with the volume or taste of
PEG solutions. In a discrete choice experiment, patients favored
a bowel prep option of 0.3L of laxative with 2L of clear liquid
versus 1 to 4L of laxative.[7]

Adequate bowel preparation is critical for high-quality colo-
noscopy and IBD surveillance, as it directly impacts diagnostic
accuracy, dysplasia detection, adherence to follow-up, and
post-colonoscopy CRC (PCCRC) risk [25, 26]. A recent case-con-
trol study identified inadequate bowel preparation, defined as a
BBPS < 6, as independently associated with PCCRC in IBD pa-
tients (OR 5.9; 95% Cl 11.1-31.4) [27]. Furthermore, use of
dye-based chromoendoscopy has been shown to enhance de-
tection of dysplastic lesions in IBD, making proper bowel prep-
aration even more critical for optimal visualization [28]. Poor
preparation is associated with missed lesions and a higher
PCCRC risk, emphasizing the importance of personalized regi-
mens that balance efficacy and patient acceptability [26].
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Low volume Non-PEG

Study or PEG-based (<2L) based Risk ratio Risk ratio Risk of bias
subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random,95%Cl A B C D E F G
3.1.1 Comparison to picosulphate-based 0000000
Garcia, 2023 1L 28 33 15 15 10.9%  0.87[0.73,1.03] - (+ X+ XX+ X+ X+ X+)
Gargia, 2023 2L 24 28 15 16 8.4% 0.91[0.75,1.11] e —

Subtotal (95% Cl) 61 31 193%  0.89[0.78,1.01] e

Total events 52 30

Heterogeneity: Tau?= 0.00; Chi?=0.17, df =1 (P=0.68); > =0%
Test for overall effect: Z=1.83 (P=0.07)

3.1.2 Comparison to sulphate-based

Kim, 2022 51 55 54 55  437%  0.94[0.87,1.03] — 0000000
Lee, 2023 91 100 89 99 37.0%  1.01[0.92,1.11] 0200020
Subtotal (95% Cl) 155 154 80.7%  0.98[0.91,1.05] ;r_

Total events 142 143

Heterogeneity: Tau?= 0.00; Chi? = 1.40, df =1 (P=0.24); > =28%

Test for overall effect: Z = 0.68 (P = 0.50)

Total (95% Cl) 216 185 100%  0.96 [0.90, 1.01] <>

Total events 194 173 | | | |

Heterogeneity: Tau?= 0.00; Chi? = 3.18, df = 3 (P=0.36); 2= 6% : ' ' :

Test for overall effect: Z=1.49 (P=0.14) Ly e ! Iz o

Test for subgroup differences: Chi? = 1.62, df = 1 (P=0.20), I2 = 38.1% Fevouts (e PEG] B [low valwe 2D FEG)

Risk of bias legend

(A) Random sequence generation (selection bias) (B) Allocation concealment (selection bias) (C) Blinding of participants and personnel
(performance bias) (D) Blinding of outcome assessment (detection bias) (E) Incomplete outcome data (attrition bias) (F) Selective reporting
(reporting bias) (G) Other bias

» Fig.3 Forest plot comparing low-volume (< 2L) PEG to non-PEG for bowel preparation success.

Low volume Non-PEG
Study or PEG-based (<2L) based Risk ratio Risk ratio Risk of bias
subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random,95%Cl A B C D E F G
3.7.1 Comparison to picosulphate-based 0000000
Garcia, 2023 1L 14 33 15 16 17.3%  0.45[0.30,0.69] é&——— (+ X+ XX+ X+ X+ X+)
Gargia, 2023 2L 22 28 15 15 26.1% 0.80 [0.65, 0.99] —]
Subtotal (95% Cl) 61 31 43.4%  0.62[0.33,1.16] ———
Total events 36 30
Heterogeneity: Tau?= 0.18; Chi? = 7.40, df = 1 (P=0.007); > =86 %
Test for overall effect: Z=1.49 (P=0.14)
3.7.2 Comparison to sulphate-based
Kim, 2022 39 55 52 55 27.5%  0.75[0.63, 0.90] — 0000000
Lee, 2023 81 100 78 99 29.1%  1.03[0.89, 1.18] — 0200020
Subtotal (95% Cl) 155 154 56.6%  0.88[0.65, 1.20] e
Total events 120 130
Heterogeneity: Tau?= 0.04; Chi?=7.33, df = 1 (P=0.007); 1> =86 %
Test for overall effect: Z=0.79 (P = 0.43)
Total (95% Cl) 216 185 100% 0.77 [0.59, 0.99] ——
Total events 156 160 | | | |
Heterogeneity: Tau?= 0.05; Chi2 = 18.07, df = 3 (P = 0.0004); I = 83% ' ' ' :
Test for overall effect: Z = 2.03 (P = 0.04) s O L I 2
Test for subgroup differences: Chiz = 1.00, df =1 (P=0.32), 2= 0% Favours [non-PEG] Favours [low volume (<2L) PEG]

Risk of bias legend

(A) Random sequence generation (selection bias) (B) Allocation concealment (selection bias) (C) Blinding of participants and personnel
(performance bias) (D) Blinding of outcome assessment (detection bias) (E) Incomplete outcome data (attrition bias) (F) Selective reporting
(reporting bias) (G) Other bias

» Fig.4 Forest plot comparing low-volume (< 2L) PEG to non-PEG for acceptability.
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Low volume Non-PEG
Study or PEG-based (<2L) based Risk ratio Risk ratio Risk of bias
subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random,95%Cl A B C D E F G
3.2.1 Comparison to picosulphate-based 0000000
Garcia, 2023 1L 24 33 15 16 223%  0.78[0.61,0.99] —_— (+ X+ XX+ X+ X+ X+)
Gargia, 2023 2L 25 28 15 15 27.7% 0.91[0.77,1.07] —
Subtotal (95% Cl) 61 31 50.0%  0.86[0.73,1.01] -
Total events 49 30
Heterogeneity: Tau?= 0.00; Chi?=1.28, df =1 (P=0.26); ?=22%
Test for overall effect: Z=1.88 (P = 0.06)
3.2.2 Comparison to sulphate-based
Kim, 2022 28 55 48 55 202%  0.58[0.44, 0.77] _— 0000000
Lee, 2023 81 100 84 99 29.9%  0.95[0.84, 1.08] —= 0200020
Subtotal (95% Cl) 155 154 50.0% 0.76 [0.45, 1.26] R
Total events 109 132
Heterogeneity: Tau?= 0.13; Chi?=11.31, df = 1 (P=0.0008); I>=91%
Test for overall effect: Z=1.06 (P = 0.29)
Total (95% Cl) 216 185 100% 0.81[0.67, 0.99] B
Total events 158 162 | | | |
Heterogeneity: Tau?= 0.03; Chi? = 12.68, df = 3 (P = 0.005); P = 76 % ' ' Pl
0.5 0.7 1 1.5 2

Test for overall effect: Z = 2.06 (P = 0.04)
Test for subgroup differences: Chi? = 0.22, df =1 (P=0.64), ?=0%

Risk of bias legend

(A) Random sequence generation (selection bias)
(performance bias) (D) Blinding of outcome assessment (detection bias)
(reporting bias) (G) Other bias

(B) Allocation concealment (selection bias)

Favours [non-PEG] Favours [low volume (<2L) PEG]

(€) Blinding of participants and personnel
(E) Incomplete outcome data (attrition bias) (F) Selective reporting

» Fig.5 Forest plot comparing low-volume (< 2L) PEG to non-PEG for tolerability.

Low-volume PEG appears more acceptable and tolerable to
patients compared to high-volume PEG. Reduced volume likely
decreases adverse effects like nausea and vomiting, while fla-
vouring agents improve palatability [9,29]. However, evidence
comparing low-volume PEG with non-PEG preparations remains
of low-certainty for tolerability and acceptability. Differences in
volume, flavouring agents, and data capture methods to report
on outcomes complicate direct comparisons. Further research
is needed to determine the superiority of non-PEG prepara-
tions.

Emerging ultra-low-volume PEG preparations (1L) show pro-
mise but require more data in IBD populations. Retrospective
data on 1L PEG from 1779 outpatient colonoscopies reported
higher preparation adequacy (adjusted OR 2.30, 95% CI 1.67-
3.16, P < 0.001) compared with 2L PEG and SP, though toler-
ability and acceptability data were not specified. [30] A single-
center RCT in non-IBD patients found 1L PEG noninferior to 2L
PEG for bowel cleansing (BBPS: 92.5% vs 90.8%) with similar tol-
erability and acceptability [31]. The study by Rueda Garcia et al.
(2023) included in this review found that 1L PEG had compar-
able efficacy to 2L PEG in IBD patients, but lower tolerability
and acceptability [22]. Concerns about the ascorbate content
in 1L PEG, which may impact taste and adherence, highlight
the need for further research in IBD populations.
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Non-PEG alternatives raise concerns about potential disease
flares or electrolyte imbalances, particularly in active IBD, but
our review found limited evidence of these risks. Reporting
inconsistencies precluded meta-analysis of flare-up outcomes.
A large French study found PEG-2L and SP were more effective
and better tolerated than PEG-4 L, with minimal adverse events
and noincrease in disease flares [32]. This supports the broader
use of low-volume preparations in clinical practice for IBD
patients.

Subgroup analyses showed picosulphate- and sulphate-
based preparations were comparable to low-volume PEG in ef-
fectiveness, tolerability, and willingness to repeat. These find-
ings suggest that alternatives to low-volume PEG could expand
options for IBD patients beyond current ESGE guidelines [8].
The safety profile of different preparations, although inconsis-
tently reported across studies, did not reveal significant con-
cerns. No abnormal electrolyte levels were reported post-bowel
preparation in either PEG or non-PEG groups.

Current guidelines emphasize the importance of split-dose
preparation with same-day bowel preparation as an acceptable
alternative to split dosing for patients undergoing same-day co-
lonoscopy [8]. Although our study did not specifically compare
split-dose versus same-day dosing, previous research has
shown that split dosing generally improves bowel preparation
quality and patient tolerability [33]. Future studies should aim
to evaluate the efficacy, acceptability and tolerability of split
dosing vs same-day dosing specifically in the IBD population.
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There were also lack of data between differences in the per-
formance of different bowel preparations for patients with UC
and CD to conduct a subgroup analysis based on disease sub-
type.

Our study has several strengths, including its comprehensive
search strategy, focus on RCTs, and the use of GRADE metho-
dology to assess evidence certainty. However, limitations in-
clude the heterogeneity in outcome reporting across studies
and the relatively small number of trials for some comparisons.

Our findings align with those of Chatterjee et al., who also
found no significant differences in the effectiveness of various
bowel preparations for IBD [34]. Although they conducted an
NMA, we opted for pairwise meta-analyses due to sparse data
and significant heterogeneity, which undermines key NMA as-
sumptions. Low-volume PEG regimens in included RCTs varied
in their adjuncts, such as ascorbic acid (osmotic agent) and bi-
sacodyl (stimulant laxative), reflecting commercial formula-
tions. Given the sparse data and lack of head-to-head trials in
IBD populations, separating these regimens for an NMA would
have further fragmented the analysis and reduced interpret-
ability. Pairwise analyses enabled pragmatic, clinically action-
able comparisons (high- vs. low-volume and PEG- vs. non-PEG-
based regimens), consistent with other systematic reviews
grouping clinically comparable preparations [35].

Limitations related to heterogeneity and evidence synthesis
should be acknowledged. While this systematic review is based
on the current version of the GRADE process to align with most
international guidelines, there are some aspects of this ap-
proach that deserve further consideration. The GRADE- and Co-
chrane-based approach uses |2 to assess heterogeneity be-
tween studies; however, 12 depends on sample size and can be
misleading. A more clinically relevant alternative measure
could be the degree of between-study variability, measured by
12[36].

As a consequence of assessment of heterogeneity, this
meta-analysis was conducted using random-effects models. In
contrast to fixed-effect models, which estimate a common ef-
fect, random-effects models estimate an average effect. The
variability of effects represented by this average may have im-
plications for the clinical interpretation of the results. Adding a
prediction interval in forest plots can help describe this variabil-
ity [37], but the current Cochrane Handbook does not routinely
endorse this approach. Therefore, we followed an approach
that uses 12 alongside visual interpretation and, most impor-
tantly, clinical consideration of the causes of heterogeneity,
which we believe together form a holistic approach.

The studies in this review showed significant variability in
outcome definitions and reporting, particularly for bowel prep-
aration success, tolerability, and acceptability. Various scales
like OBPS, BBPS, and HCS were used, contributing to the het-
erogeneity in meta-analysis. Tolerability (completion of the re-
gimen) and acceptability (willingness to repeat) were assessed
through both objective measures and patient-reported ques-
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tionnaires, adding to the variability and heterogeneity. To en-
hance comparability and reliability, future studies need stand-
ardized outcome definitions, validated scales, and comprehen-
sive data reporting. Many included trials excluded patients with
more severe or complex disease phenotypes, such as those with
active flares, strictures, fistulas, or known or suspected colitis-
associated neoplasia. These exclusions may limit applicability of
the findings to patients with advanced or complicated IBD, who
may have different tolerability profiles or bowel preparation re-
quirements.

In summary, future research should prioritize head-to-head
comparisons of low-volume PEG-including ultra-low-volume
PEG- and non-PEG regimens in IBD populations using standard-
ized, validated outcome measures for efficacy, tolerability and
acceptability. Studies should assess the impact of split dosing
in IBD patients, explore differential efficacy in UC vs CD includ-
ing more diverse IBD populations and conduct long-term stud-
ies to evaluate the relationship between bowel preparation
quality, dysplasia detection and CRC risk. Standardized pa-
tient-reported experience measures and consistent safety re-
porting are particularly needed in bowel preparation research
for IBD patients to facilitate robust comparisons and improve
evidence quality in future meta-analyses.

Conclusions

This systematic review supports use of low-volume PEG-based
and non-PEG-based preparations as effective alternatives to
high-volume PEG for IBD patients, with moderate- to high-cer-
tainty evidence on comparable success and better acceptabil-
ity. These findings suggest that current ESGE guidelines could
be expanded to include these options, offering greater flexibil-
ity in patient bowel preparation choices.
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