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Optimizing bowel preparation quality for colonoscopy:
consensus recommendations by the US Multi-Society Task
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This document is an update to the 2014 recommendations for optimizing the adequacy of bowel cleansing for

colonoscopy from the US Multi-Society Task Force on Colorectal Cancer, which represents the American College
of Gastroenterology, the American Gastroenterological Association, and the American Society for Gastrointestinal
Endoscopy. The US Multi-Society Task Force developed consensus statements and key clinical concepts address-
ing important aspects of bowel preparation for colonoscopy. The majority of consensus statements focus on in-
dividuals at average risk for inadequate bowel preparation. However, statements addressing individuals at risk for
inadequate bowel preparation quality are also provided. The quality of a bowel preparation is defined as adequate
when standard screening or surveillance intervals can be assigned based on the findings of the colonoscopy. We
recommend the use of a split-dose bowel preparation regimen and suggest that a 2 L regimen may be sufficient. A
same-day regimen is recommended as an acceptable alternative for individuals undergoing afternoon colonos-
copy, but we suggest that a same-day regimen is an inferior alternative for individuals undergoing morning colo-
noscopy. We recommend limiting dietary restrictions to the day before a colonoscopy, relying on either clear
liquids or low-fiber/low-residue diets for the early and midday meals. We suggest the adjunctive use of oral sime-
thicone for bowel preparation before colonoscopy. Routine tracking of the rate of adequate bowel preparations at
the level of individual endoscopists and at the level of the endoscopy unit is also recommended, with a target of
>90% for both rates. (Gastrointest Endosc 2025;101:702-32.)
INTRODUCTION

Colorectal cancer remains the second most common
cause of cancer death in the United States1, and colonos-
copy is considered the gold standard for evaluating the co-
lon, including assessing causes of colon-related signs or
symptoms and the detection of precancerous lesions. It
is well recognized that the adequacy of bowel preparation
is essential for optimal colonoscopy performance.2,3
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The quality of colonoscopy is measured in several ways
including objective metrics such as the adenoma detection
rate (ADR) and the cecal intubation rate. While these fac-
tors are in part dependent on the endoscopist, the quality
of the bowel preparation is also central to high perfor-
mance. To date, there is no single accepted approach to
this basic element of procedural preparation. For example,
there are many options for colonic lavage with important
variables including effectiveness, safety, palatability, and
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cost. There are also options for how a patient consumes
the bowel purgative, which may include consumption of
the entire purgative in one limited timeframe (e.g., the
evening before or the morning of the colonoscopy) or
consumed in a split-dose fashion. Split dose refers to a
temporal separation of many hours when the patient con-
sumes portions of the purgative. The most common
convention is to administer half the purgative’s volume
the evening before the colonoscopy and the remaining
half the morning of the colonoscopy, although other per-
centage splits have been reported (e.g., 75%/25%).

Similarly, there is no standard nomenclature for discus-
sing bowel preparation, with terms such as “bowel prepa-
ration” used at times to describe the process (e.g., all the
steps taken by a patient before colonoscopy including ar-
ranging for transportation), the regimen (e.g., the purga-
tive consumed with or without additional adjuncts to
clean the colon), or the quality of bowel preparation
(e.g., how clean the colon is during colonoscopy).
Table 1 reviews the terminology used throughout this
document to avoid ambiguity.

The US Multi-Society Task Force on Colorectal Cancer
(USMSTF) is composed of members with interest and
expertise in topics pertaining to colonoscopy and colo-
rectal cancer screening. The USMSTF has previously issued
guidance on the topic of bowel preparation for colonos-
copy, but this area continues to evolve, and updated rec-
ommendations are warranted.
SCOPE OF THE RECOMMENDATIONS AND
METHODOLOGY

This set of clinical recommendations addresses the ma-
jor issues related to bowel preparation for colonoscopy in
outpatients at low risk for inadequate bowel preparation.
Clinically relevant questions were developed by content
experts whose clinical practice and research focus include
colonoscopy and bowel preparation. Along with research
librarians, the panel formulated 21 questions deemed clin-
ically important using the P.I.C.O. format: P, population in
question; I, intervention; C, comparator; and O, outcomes
of interest (Supplemental Table S1, http://links.lww.com/
AJG/D523).4 These questions were then investigated by
performing a comprehensive literature search of EMBASE,
PubMed, Cochrane Reviews, and the Cochrane Central
Register of Controlled Clinical Trials from January 2013
through September 2023. We included only English lan-
guage articles that focused on human subjects. Our orig-
inal 21 PICO questions evolved into a final set of 25
recommendations organized relative to the colonoscopy
procedure (before, during, and postcolonoscopy) based
on practical considerations.
www.giejournal.org V
The USMSTF is composed of 9 members, with 3 mem-
bers representing each of the 3 gastroenterological soci-
etiesdthe American College of Gastroenterology (ACG),
the American Gastroenterological Association, and the
American Society for Gastrointestinal Endoscopy (ASGE).
After the development of draft documents and recommen-
dation statements, the leadership of all 3 societies pro-
vided feedback on the content and the Task Force
subsequently revised the document to address those com-
ments. Final recommendations were approved indepen-
dently by each organization’s governing board. The
document then moved to the publication phase without
further peer review or comment.

The methods used by the USMSTF to develop recom-
mendations are outlined by an agreed upon Charter from
the 3 GI societies and are entirely separate from processes
used by the individual societies’ Clinical Guidelines Com-
mittee, Practice Parameters Committee, or Standards of
Practice Committee. Given these differences, the con-
sensus statements developed are referred to as “Recom-
mendations” and not “Guidelines” to distinguish these
documents from those separately developed by the indi-
vidual societies.

In brief, the Charter for document development requires
a literature review lead by the primary author(s), with or
without the assistance of research librarians, and the devel-
opment of a draft article with evidence tables to be reviewed
by the entire committee. For each recommendation, the
quality of the evidence is assessed, applying agreed upon
conventions (e.g., evidence fromwell-designed clinical trials
and systematic reviews is of higher quality than observa-
tional studies) and codified by the consensus of the experts
composing the committee. The evidence supporting each
statement is assessed as “high,” “moderate,” “low,” and
“very low” using this process, and the relevant supporting
literature is included in the narrative that follows each
recommendation to provide context to the rating. To pro-
vide clinical guidance for the practitioner, the committee
comes to a consensus recommendation for each statement
using the terms “strong” and “weak”. The strength of any
recommendation was considered strong when consensus
was that most patients should be managed according to
the recommendation and weak when, in the opinion of
the committee, there is more latitude in application of the
recommendation. Weak recommendations are often made
when the evidence is less robust (e.g., clinical trials are not
available) and/or the degree of clinical impact is of smaller
size and where other factors (e.g., the perspective of the pa-
tient or endoscopist) take on greater importance. Weak rec-
ommendations are phrased as “Wesuggest.” as opposed to
“We recommend.” to highlight the potential for future data
to alter the recommendation. The final recommendations of
the USMSTF are given in Table 2.
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TABLE 1. Terminology used throughout the document

Terminology Definition

Bowel preparation process All the steps communicated to an individual to prepare them for a colonoscopy. Includes instructions for what to
expect, to arrange for an escort, how to modify their diet, what medications to hold, and what medications to take.

Bowel preparation regimen The combination of medications and dietary modifications used to achieve a clean colon as preparation for
colonoscopy.

Bowel preparation quality The degree of cleanliness of the colon. The US Multi-Society Task Force on Colorectal Cancer recommends assessing
and reporting this metric after all washing and suctioning maneuvers have been done during the colonoscopy.

Adequate bowel
preparation quality

When the bowel preparation quality is such that a standard screening or surveillance interval can be assigned based on
the findings of the colonoscopy.

Inadequate bowel
preparation quality

When the bowel preparation quality is such that a standard screening or surveillance interval cannot be assigned based
on the findings of the colonoscopy.

Purgative The primary medication consumed by an individual to clean the colon of stool.

Adjunct Any secondary medication or dietary supplement that might be included in a bowel preparation regimen other than
the purgative.

Day prior regimen A bowel preparation regimen wherein an individual consumes the entire purgative the day before their colonoscopy.

Split-dose regimen A bowel preparation regimen wherein an individual consumes some portion (typically half) of the purgative the day
before their colonoscopy and consumes the remainder of the purgative the day of their colonoscopy.

Same-day regimen A bowel preparation regimen wherein an individual consumes the entire purgative on the day of their colonoscopy.

High-volume regimen Use of �4 L of purgative in a bowel preparation regimen. A high-volume regimen can be part of a day prior, same-day,
or split-dose regimen. This is sometimes referred to as “full volume” in the literature.

Low-volume regimen Use of �2 to <4 L of a purgative in a bowel preparation regimen. A low-volume regimen can be part of a day prior,
same-day, or split-dose regimen.

Ultra-low-volume regimen Use of <2 L of a purgative in a bowel preparation regimen. An ultra-low-volume regimen can be part of a same-day or
split-dose regimen.

Optimizing bowel preparation quality for colonoscopy Jacobson et al
The authors have also highlighted “key concepts”
throughout the document (Table 3). Key concepts are
statements to which a systematic evaluation of the
strength of the supporting literature has not been applied
and may include definitions and epidemiological state-
ments rather than diagnostic or management recommen-
dations. Finally, to aid the reader in more efficiently
finding particular topics of interest, the recommendations
have been grouped by topics related to 3 broad time-
frames: before colonoscopy, during colonoscopy, and after
colonoscopy.

An important caveat: In general, the majority of studies
that support the USMSTF recommendations have been
conducted among selected populations, either partici-
pating in controlled trials or with exclusion criteria that
might affect generalizability. Many of the cited studies are
limited to healthy ambulatory patients without prior GI
surgery and with limited risk factors for inadequate bowel
preparation5–9 (see Table 4: risk factors for inadequate
bowel preparation), making it difficult to draw generaliz-
able recommendations for all patients. Consideration is
given to specific populations later in this document, but,
our recommendations, unless otherwise stated, apply to
ambulatory patients at low risk for inadequate bowel
preparation.
704 GASTROINTESTINAL ENDOSCOPY Volume 101, No. 4 : 2025
RECOMMENDATIONS BEFORE COLONOSCOPY

Topic: Patient Education and Navigation
Question: Should patient navigators and electronic
adjuncts (e.g., automated texting programs) be used
to help prepare patients for colonoscopy?

Recommendations:
� We recommend that individuals undergoing

colonoscopy receive both verbal and written patient
education instructions for all components of the
colonoscopy preparation (strong recommendation,
high-quality evidence).

� We suggest that individuals undergoing colonoscopy
receive some form of patient navigation, including
telephonic or virtual navigation using automated
electronic messaging, to improve rates of adequate
bowel preparation (weak recommendation,
moderate-quality evidence).
The goals of patient education and navigation include
increasing bowel preparation adequacy while enhancing
the likelihood the patient will attend and safely undergo
www.giejournal.org
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TABLE 2. Recommendations of the US Multi-Society Task Force on Colorectal Cancer for optimizing bowel preparation quality

We recommend that individuals undergoing colonoscopy receive both verbal and written patient education instructions for all components of the
colonoscopy preparation (strong recommendation, high-quality evidence).

We suggest that individuals undergoing colonoscopy receive some form of patient navigation, including telephonic or virtual navigation using
automated electronic messaging to improve rates of adequate bowel preparation (weak recommendation, moderate-quality evidence).

We recommend limiting dietary modifications to the day before colonoscopy for ambulatory patients at low risk for inadequate bowel preparation
(strong recommendation, high-quality evidence).

We recommend dietary modifications should include the use of low-residue and low-fiber foods or full liquids for the early and midday meals on the
day before colonoscopy when using a split-dose bowel preparation regimen for ambulatory patients at low risk for inadequate bowel preparation
(strong recommendation, high-quality evidence).

We do not recommend one bowel preparation purgative as superior to others about bowel preparation adequacy for ambulatory patients at low risk
for inadequate bowel preparation (strong recommendation, high-quality evidence).

We suggest 2 L bowel preparation regimens instead of 4 L regimen preparation (weak recommendation, moderate-quality evidence).

We recommend the selection of a bowel preparation regimen that considers the individual’s medical history, medications, and, when available, the
adequacy of bowel preparation reported from prior colonoscopies (strong recommendation, moderate-quality evidence).

We recommend against the use of hyperosmotic regimens in individuals at risk for volume overload or electrolyte disturbances (strong
recommendation, high-quality evidence).

We recommend a split-dose administration of bowel preparation purgatives for all patients, regardless of high-volume or low-volume preparation
(strong recommendation, high-quality evidence).

We recommend that a same-day regimen is an acceptable alternative to split dosing for individuals undergoing an afternoon colonoscopy (strong
recommendation, high-quality evidence).

We suggest that a same-day regimen is an inferior alternative to split dosing for individuals undergoing a morning colonoscopy (weak
recommendation, low-quality evidence).

For individuals using a split-dose regimen for colonoscopy preparation, we recommend the consumption of the second portion begin 4–6 hr before
the time of colonoscopy and be completed at least 2 hr before the procedure start (strong recommendation, moderate-quality evidence).

We suggest the adjunctive use of oral simethicone for bowel preparation before colonoscopy (weak recommendation, moderate-quality evidence).

We suggest against the routine use of nonsimethicone adjuncts for bowel preparation before colonoscopy (weak recommendation, low-quality
evidence).

When patients report incomplete adherence to the bowel preparation regimen or offer statements suggesting that their bowel preparation may not be
adequate (e.g., dark bowel effluent), we suggest insertion of the colonoscope to the sigmoid colon to confirm inadequacy before aborting the
procedure (weak recommendation, low-quality evidence).

We recommend bowel preparation quality be assessed only after all washing and suctioning have been completed, using reliably understood
descriptors that communicate the adequacy of the preparation (strong recommendation, moderate-quality evidence).

We recommend the term “adequate bowel preparation” be used to indicate that standard screening or surveillance intervals can be assigned based on
the findings of the colonoscopy (strong recommendation, moderate-quality evidence).

We suggest the routine use of irrigation pumps to assist with bowel preparation during colonoscopy (weak recommendation, very low-quality
evidence).

We suggest the use of same-day salvage maneuvers when feasible for inadequate bowel preparations (weak recommendation, moderate-quality
evidence).

We recommend routine tracking of the rate of adequate bowel preparations at the level of individual endoscopists and at the level of the endoscopy
unit (strong recommendation, moderate-quality evidence).

We recommend an endoscopy unit-level and individual endoscopist-level bowel preparation adequacy rate of � 90% (strong recommendation,
moderate-quality evidence).

When the bowel preparation is deemed inadequate to allow assigning standard screening or surveillance intervals, we recommend rescheduling a
colonoscopy within 12 mo for screening or surveillance colonoscopies, and as soon as possible (i.e. generally within 3 mo) for those performed for an
abnormal noncolonoscopic colorectal cancer screening test (strong recommendation, moderate-quality evidence).

In the setting of a previous inadequate bowel preparation, we recommend modifications to bowel preparation instructions to include 1 or more of the
following: increased attention to communicating the bowel preparation regimen instructions; increased use of patient navigation; restricting the
intake of vegetables and legumes for 2 to 3 d before colonoscopy; allowing only clear liquids on the day before colonoscopy; the addition of
promotility agents; treatment of underlying constipation; temporary cessation of anticholinergic, opioid, or other constipating medications; and/or
the use of high-volume bowel preparation regimens (strong recommendation, moderate-quality evidence).

We recommend individuals at high risk for inadequate bowel preparation quality be managed like individuals with a prior inadequate bowel
preparation, with modifications to their bowel preparation regimen as previously described (strong recommendation, moderate-quality evidence).

We suggest the following bowel preparation regimen for individuals at high risk for inadequate bowel preparation quality: split-dose 4 L polyethylene
glycol-electrolyte lavage solution þ 15 mg bisacodyl the afternoon before the colonoscopy and a low-residue diet 3 and 2 d before colonoscopy
changing to clear-liquid diet the day before colonoscopy (weak recommendation, low-quality evidence).

www.giejournal.org Volume 101, No. 4 : 2025 GASTROINTESTINAL ENDOSCOPY 705
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TABLE 3. Key concepts

The choice of bowel preparation regimen, including the purgative, should take into consideration patient preference, comorbidities, safety (see below),
associated additional costs to the patient for both prescription and over the counter purgatives and adjuncts, and ease for the patient in obtaining
and consuming any purgatives or adjuncts.

Individuals using a same-day bowel preparation regimen should begin drinking the purgative 4–6 hr before the time of colonoscopy and complete the
purgative at least 2 hr before the procedure’s start.

Given the lack of data to strongly support the timing of oral simethicone during the bowel preparation process, and limited data supporting a specific
dose, the USMSTF recommends that if endoscopists opt to include simethicone in a bowel preparation regimen, a dose of at least 320 mg be used.
The impact of simethicone on meaningful clinical outcomes and its efficacy when coupled with various bowel preparation regimens requires further
study. Out of pocket cost to the patient should also be considered when adding simethicone to a regimen.

If a colonoscopy is being aborted because of inadequate bowel preparation quality, the endoscopist should photograph the segment(s) of colon that
resulted in abortion of the procedure. This will aid in quality assurance efforts in the setting of variability in cancellation rates among an endoscopy
unit’s endoscopists.

When a screening/surveillance colonoscopy is performed, the assessment of bowel preparation quality should be based on all segments of the colon.
When faced with a small region of colonic mucosa that cannot be cleared of residual stool, the endoscopist may exercise judgement in determining
the adequacy of bowel preparation based on the overall likelihood of missing a clinically meaningful lesion.

The term “fair,” when used to describe bowel preparation quality, should be accompanied by a statement of bowel preparation adequacy (i.e., whether
standard screening or surveillance intervals can be assigned based on the findings of the colonoscopy).

When a nonscreening/surveillance colonoscopy is performed, the bowel preparation may be deemed adequate for the procedure’s indication (e.g.,
diarrhea or hematochezia) even if it is not adequate for screening/surveillance purposes. In these situations, the preparation description should
communicate this distinction to ensure appropriate screening or surveillance intervals are followed.

The USMSTF recognizes that there are occasions when bubbles in the visual field at the time of colonoscopy significantly affect visualization and, by
extension, procedural quality. If simethicone is used in those circumstances, we suggest using the lowest possible dilution (for example, 0.5 mL
simethicone in 99.5 mL water) and administering only through an instrument channel that is routinely brushed during endoscope reprocessing.

Individuals whose colonoscopies are cancelled for presumed inadequate preparation (i.e., before colonoscope insertion) should be included when
calculating both endoscopy unit and endoscopist-level bowel preparation adequacy rates.

When significant variability in bowel preparation adequacy is seen between endoscopists in a practice with shared preparation processes, it suggests
individual-level variation in either intraprocedural efforts at augmenting bowel preparation quality or in their assessment of adequacy.

If the descending colon, sigmoid colon, and rectum are well-visualized during an average risk screening colonoscopy with an otherwise inadequate
bowel preparation (e.g., ascending or transverse colon bowel preparation quality is deemed inadequate), it is reasonable to revisit screening options
with the patient and their referring practitioner. If the individual opts to consider their limited colonoscopy as a flexible sigmoidoscopy and prefers
to not repeat the colonoscopy, they should be screened again by sigmoidoscopy or colonoscopy in 5 yr, or with the use of nonendoscopic screening
tests recommended by the USMSTF and the US Preventive Services Task Force.

USMSTF, US Multi-Society Task Force on Colorectal Cancer.

Optimizing bowel preparation quality for colonoscopy Jacobson et al
colonoscopy on the day that it is scheduled. Bowel prepara-
tion is a multistep process that includes arranging time off
for the procedure, ensuring an escort for safe discharge ac-
cording to standards of the endoscopy unit, propermanage-
ment of medication regimen (with special emphasis on
anticoagulation, anti-platelet agents, glucagon-like peptide-
1 [GLP-1] receptor agonists, and diabetes and antihyperten-
sive medications), compliance with dietary modifications,
and the proper timing and complete ingestion of the speci-
fied bowel purgative and associated fluids. While not the
focus of this study, the appropriate management of anti-
thrombotic and anti-platelet medications in the periendo-
scopic period has recently been reviewed in separate guide-
lines.10,11 The management of anti-hyperglycemic and anti-
hypertensive agents should be individualized with the assis-
tance of the prescribing clinician based on the timing of the
colonoscopy and is beyond the scope of this document.

The complexity of the bowel preparation process, vari-
able health literacy and preferred languages, and poten-
tially counterproductive information on the internet12 are
some factors that can negatively affect colonoscopy
completion rates.13–15 The use of both verbal and detailed
706 GASTROINTESTINAL ENDOSCOPY Volume 101, No. 4 : 2025
written instructions, effective across a range of health liter-
acy and educational levels, has been associated with
improved bowel preparation compared with written in-
structions alone.16–22 Videos when used to augment bowel
preparation instructions have been shown in some ran-
domized controlled trials to improve bowel preparation
and the ADR.23,24 For example, the addition of virtual real-
ity videos (compared with more conventional verbal and
written materials) improved both the mean Boston Bowel
Preparation Scale (BBPS) score (7.6 vs 7.0; P Z 0.002) and
the detection of adenomas (33% vs 22%) in a single-center,
2-arm, randomized controlled trial (N Z 346).23 However,
when baseline bowel preparation adequacy rates are
already quite high, there may be a ceiling effect, whereby
additional education measures offer no benefit.25,26

Comparing several studies of enhanced bowel preparation
instructions (i.e., more details provided in written and/or
verbal and/or video format), significant improvements in
bowel preparation adequacy seem difficult to achieve
when the control population’s rate of bowel preparation
adequacy already exceeds 89%.27–32
www.giejournal.org
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TABLE 4. Risk factors for inadequate bowel preparation quality5–9

Risk factor
Magnitude of risk [odds ratio
(95% confidence interval)]*

Cirrhosis 3.4 (1.5–7.9)

Parkinson disease 3.2 (1.2–9.3)

Dementia 3.0 (1.2–7.5)

Tricyclic antidepressant use 2.0 (1.4–2.9)

Diabetes 1.8 (1.5–2.1)

Opioid use 1.7 (1.4–2.1)

Gastroparesis 1.6 (1.2–2.3)

Previous colorectal surgery 1.6 (1.2–2.2)

Lower level of education 1.5 (1.3–1.8)

Body mass index >30 kg/m2 1.5 (1.2–1.8)

Inpatient status 1.5 (1.1–2.1)

Hypertension 1.3 (1.2–1.4)

Tobacco use 1.3 (1.1–1.5)

Constipation 1.3 (1.0–1.6)

Medicaid vs private insurance 1.3 (1.1–1.6)

Medicare vs private insurance 1.2 (1.1–1.3)

Male sex 1.2 (1.1–1.3)

Age >65 1.1 (1.1–1.2)

Body mass index (each unit) 1.1 (1.0–1.1)

*Representative odds ratio selected among the references.

Jacobson et al Optimizing bowel preparation quality for colonoscopy
The use of trained patient navigators has been associated
with improved bowel preparation adequacy rates21,33,34 and
screening colonoscopy completion rates.33,35–37 For
example, in one randomized controlled trial of 605 patients,
a telephone call to review instructions the day before colo-
noscopy improved bowel preparation adequacy from 70%
to 82%.27 In another randomized controlled trial of 399 sub-
jects, a patient’s own self-selected contact, such as a friend or
family member, voluntarily served as a navigator receiving
only basic precolonoscopy instructions.37 Use of these
voluntary navigators was associated with a modest increase
in the adequate bowel preparation rate (89% vs 81%; relative
risk [RR] Z 1.1; 95% confidence interval [CI] 1.0–1.2;
P value Z 0.046).

Mobile telephone apps and web-based software systems
have also been used to send automated instructions,
videos, and text message reminders to help guide patients
through the bowel preparation process.17,28,31,38–43 One
meta-analysis of 5 studies found that smartphone app
use was associated with a higher rate of adequate bowel
preparation compared with standard preparation instruc-
tions alone (88% vs 78%; pooled odds ratio [OR] 2.67;
95% CI 1.00–7.13; P Z 0.05), although significant hetero-
geneity was observed across the studies in part due to
methodologic variation.44 When the analysis was limited
to studies using the BBPS to grade bowel preparation ade-
quacy (n Z 3 studies), smartphone users (n Z 235 sub-
www.giejournal.org V
jects) had higher mean scores compared with standard
written instructions (n Z 240 subjects), with mean BBPS
scores ranging from 7.5 to 8.1 compared with a range of
6.3–7.2. This yielded a statistically significant absolute
mean score difference of 0.9 points (P < 0.01) across the
3 studies. Importantly, the delivery of instructions in pa-
tients’ preferred language, when not English, is associated
with improved colonoscopy completion rates and
improved bowel preparation quality.45

Topic: Diet During the Bowel Preparation
Process
o

Question: When and how should diets be altered
before colonoscopy?

Recommendations:
� We recommend limiting dietary modifications to the

day before colonoscopy for ambulatory patients at
low risk for inadequate bowel preparation (strong
recommendation, high-quality evidence).

� We recommend dietary modifications should include
the use of low-residue and low-fiber foods or full
liquids for the early and midday meals on the day
before colonoscopy when using a split-dose bowel
preparation regimen for ambulatory patients at low
risk for inadequate bowel preparation (strong
recommendation, high-quality evidence).
Dietary modification as a method to improve bowel
preparation adequacy should be balanced against patient
experience and compliance with the overall preparation
regimen. Historically, patients were limited to ingesting
only clear liquids on the day before colonoscopy, with
additional restrictions varying widely in both specifically
prohibited foods (e.g., seeds, vegetables, and legumes)
and number of days during which modifications were
required.46 Recent randomized trials, meta-analyses, and
prospective dietary studies have demonstrated the utility
of simpler, patient-centered dietary regimens, particularly
when split dosing the bowel preparation purgative.

Several randomized controlled trials have examined
whether alteration in diet is required for more than 1
day before colonoscopy. Additional days of dietary restric-
tions confer no benefit in bowel preparation adequacy
when comparing a low-residue diet 1 day vs 2 or 3 days
before colonoscopy.47–50 Patients found the 1-day diet re-
striction more tolerable and easier to comply with
compared with longer durations of diet restrictions.48,49

However, diet instructions do not always equate to compli-
ance with dietary restrictions, making it difficult to discern
which specific dietary components correlate with bowel
preparation adequacy. One prospective study with 201
subjects used food diaries and detailed nutritionist-led
lume 101, No. 4 : 2025 GASTROINTESTINAL ENDOSCOPY 707
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interviews to determine the macronutrients and micronu-
trients consumed during the 3 days before colonoscopy.51

Dietary information was then compared with bowel prep-
aration adequacy in the setting of a 4 L, split-dose, polyeth-
ylene glycol (PEG) purgative and confirmed that foods
consumed 2 and 3 days before colonoscopy have no
impact on bowel preparation. Bowel preparation quality
was positively associated with the intake of gelatin and
inversely associated with intake of red meat, poultry, and
vegetables on the day before colonoscopy, further sup-
porting the use of low-residue, full-liquid, or clear-liquid di-
ets during bowel preparation.

One problem with the recommendation of a low-
residue diet is the lack of a standardized definition.52 A
low-residue diet is meant to limit foods and beverages
that result in the undigested material remaining in the
GI lumen and that is eventually passed in feces. While di-
etary fiber contributes to colonic residue, other dietary
items such as milk may also contribute to residue if
consumed in large quantity.53 A low-residue diet attempts
to limit high-fiber foods such as cereals, beans, peas,
nuts, seeds, and raw or dried fruits and vegetables.54

The term low-fiber diet is occasionally used interchange-
ably with low-residue diet, but much of the literature spe-
cifically describes assigning patients to low-residue or low
residual diets. A list of low-residue foods associated with
adequate bowel preparation quality in several random-
ized trials comparing low-residue with full-liquid or
clear-liquid diets is provided in Table 5.55–60

Several meta-analyses and randomized controlled trials
demonstrate that bowel preparation adequacy is not infe-
rior when comparing low-residue diets with clear-liquid di-
ets before colonoscopy.61–65 The largest and most recent
systematic review and meta-analysis included 20 random-
ized controlled trials with 4,323 patients.65 There was sig-
nificant heterogeneity across the included studies in
bowel purgative used and whether low-residue foods
were permitted for 1, 2, or 3 meals on the day before co-
lonoscopy. Analysis of secondary endpoints found no dif-
ferences in adenoma and advanced ADRs, but patients
allowed a low-residue diet were more willing to repeat
the preparation (71% vs 62%; P Z 0.005), found the diet
easier to comply with (52% vs 39%; P Z 0.01), and experi-
enced less hunger (25% vs 44%; P < 0.001) and nausea
(18% vs 23%; P Z 0.02).65

For patients at high risk for inadequate bowel prepara-
tion quality, routine use of a 1-day, low-residue diet may
not be appropriate, and clinicians should offer diet recom-
mendations on a case-by-case basis. However, for the ma-
jority of individuals, an approach that uses only 1 day vs 2
or 3 days of dietary restrictions, and more patient-
acceptable diets (e.g., low-residue vs strict clear) seems
warranted.
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Topic: Choice of Bowel Preparation Purgative
Question: Is there a specific FDA-approved bowel
preparation purgative that is superior to others,
including non-FDA-approved purgatives, in bowel
preparation adequacy?

Recommendation:
� We do not recommend 1 bowel preparation purgative

as superior to others about bowel preparation
adequacy for ambulatory patients at low risk for
inadequate bowel preparation (strong
recommendation, high-quality evidence).
In the last version of the USMSTF recommendations,
we did not recommend a specific bowel preparation pur-
gative as superior to others in bowel preparation quality
adequacy rate.66,67 The USMSTF remains unable to
recommend 1 specific bowel preparation as superior
despite numerous studies in the field. There are very
few recent head-to-head comparisons of bowel prepara-
tions where the endpoint is superior to one preparation
compared with another. Noninferiority designs are more
common in the era of split-dosing preparations given the
high (>90%) baseline level of cleanliness achieved by
most preparations currently in use.68 Extremely large
numbers of individuals would be needed to demonstrate
superiority in a randomized controlled trial, and there
exists the possibility that small, statistically significant dif-
ferences would not translate into clinically significant dif-
ferences sufficient to alter patient and/or physician and/
or insurer preferences. Therefore, we do not anticipate
the generation of definitive data identifying one “best”
preparation.

For commercial entities seeking approval of new purga-
tives by the Food and Drug Administration (FDA), available
FDA guidance requires efficacy of colon cleansing be as-
sessed “during insertion of the colonoscope (i.e., before
washing and suctioning) to ensure the effect measured is
attributable to the bowel preparation purgative, not to in-
traprocedural preparation efforts of the colonoscopist”.
Thus, the clinical effectiveness, that is, how clean a colon
is during the final inspection phase of the procedure, of
2 or more preparations being compared, would remain a
secondary endpoint for FDA approval. Furthermore, the
endoscopist’s ability to clean the colon during the proced-
ure confounds the ability to prove one preparation supe-
rior to another.68,69

One large retrospective study of more than 150,000
outpatient screening or surveillance colonoscopies per-
formed in the Cleveland Clinic health system between
January 2011 and June 2017 found that NuLYTELY (OR
www.giejournal.org
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TABLE 5. Low-residue foods and sample meals reported in the literature (quantities included when reported in primary source)55–60

Breakfast options

2 eggs (fried, over easy, scrambled, or boiled) with or without condiments

2 white bread slices or 1 plain bagel with butter, jelly, or cream cheese

2⁄3 cup yogurt (no seeds, berries, nuts), 1 banana

30 g of cheese, or 2 eggs (fried/boiled) þ 1/2 cup of milk þ 1/4 loaf of white bread þ 1 tbsp olive oil or butter

Scrambled eggs: 1 egg with 2 teaspoons of oil. Two slices of ham. Accompany with 2 pieces of white bread and a glass of apple juice (without pulp).

Chicken burrito: 1/2 portion of shredded chicken breast (40 g), divided into 2 wheat tortillas. A glass of yogurt or a cup of milk.

Lunch options

1 plain chicken or Turkey sandwich on white bread with condiments only: no lettuce or tomato

Chicken breast (120 g) or ham (120 g) with white bread

1 chicken breast (skinless)dpan fried or baked

90 g of meat (beef, chicken or fish) þ 1/2 cup of cooked white rice þ 1/2 cup of ice cream þ 2 Tbsp olive oil

Lean meat: beef (100 g) or pork or poultry (160 g) or fish (200 g) or 2 eggs

1 cup macaroni and cheese

1 baked potato (no skin) with butter or sour cream

Chicken rice soup (250 g)

Miso soup (7 g)

Cottage cheese (1 c)

White rice (130 g) or plain white pasta (200 g) or peeled potatoes (fried, baked, or boiled; 300 g)

Rice noodles

Snack/dessert options

Pretzels (handful)

Jello (1 c)

Plain or vanilla yogurt (1/2 c)

Apple sauce (113 g)

Vanilla shake (58 g) or vanilla ice cream

Plain rice crackers

Jacobson et al Optimizing bowel preparation quality for colonoscopy
0.66; 95% CI 0.60–0.72) and SuPREP (OR 0.53; 95% CI
0.40–0.69) were associated with reduced inadequate bowel
preparation rates compared with GoLYTELY.69 However,
there was no observed difference in ADRs, and the authors
concluded choice of purgative should be based on other
factors such as tolerability, cost, or safety. Another large
study examined the bowel preparation quality for more
than 4,000 colonoscopies performed by 75 endoscopists
using several commonly used regimens including oral
sodium sulfate, PEG-3350 with sports drink, 4 L of PEG,
magnesium citrate, low-volume PEG-electrolyte lavage so-
lution (ELS) with ascorbic acid or anhydrous citric acid, so-
dium picosulfate, and magnesium oxide.70 They observed
that oral sodium sulfate, PEG-3350 with sports drink, and
low-volume PEG-ELS with ascorbic acid had superior
preparation quality and tolerability as compared with
high-volume PEG. It should be noted that despite the large
www.giejournal.org V
sample of patients and physicians from these 2 studies, the
data are retrospective and from single organizations,
potentially limiting generalizability. Moreover, because
these were not randomized trials, there may be selection
biases related to the choice of bowel preparation for
each patient studied.
o

Key concept: The choice of bowel preparation
regimen, including the purgative, should take into
consideration patient preference, comorbidities,
Dsafety (see below), associated additional costs to
the patient for both prescription and over-the-
counter purgatives and adjuncts, and ease for the pa-
tient in obtaining and consuming any purgatives or
adjuncts.
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Optimizing bowel preparation quality for colonoscopy Jacobson et al
Question: Are high-volume bowel preparation regi-
mens superior to low-volume bowel preparation regi-
mens in bowel preparation adequacy?

Recommendation:
� We suggest 2 L bowel preparation regimens instead of

4 L regimens for ambulatory patients at low risk for
inadequate bowel preparation (weak
recommendation, moderate-quality evidence).
In the last version of the USMSTF recommendations, we
did not specifically comment on the volume of bowel purga-
tive consumed by patients.66 It is important to note that the
term "low volume” applies to the purgative used but does
not account for the large quantities of water or other fluids
recommended for consumption during the bowel prepara-
tion process. Subsequently published data suggest low-
volume regimens may provide similar bowel preparation
quality with superior tolerance (Table 6). Since tolerability
is an important factor about patient experience and compli-
ance with bowel preparation, it is reasonable to assume that
regimenswith a lower volume (e.g.,�2 L comparedwith 4 L)
may be associated with higher compliance.71 The FDA has
approved the use of PEG-based low-volume bowel prepara-
tions: 2 L PEG þ ascorbate; 2 L PEG-3350 þ sodium sulfate,
potassium chloride, magnesium sulfate, and sodium chlo-
ride; and 1 L PEG þ ascorbate.71,72 A recent meta-analysis
with data from 17 studies compared low-volume and high-
volume bowel preparation.73 They observed that both low-
volume and high-volume bowel preparations were similar
in efficacy of cleaning. However, tolerability was superior
for the low-volume groups. Findings were similar for the
PEG (PEG with ascorbic acid and PEG with glycol citrate)
and non-PEG (oral sulfate solution and sodium picosulfate
with magnesium citrate) low-volume regimens. One impor-
tant caveat is that all bowel preparations were administered
in split doses. The investigators also excluded non-FDA-
approved regimens commonly used in clinical practice,
such as sodium phosphate and PEG-3350 with sports drink.

In a large (n Z 2,314) multicenter randomized
controlled trial comparing 4 L split-dose PEG with 2 L
split-dose PEG þ bisacodyl, investigators found the low-
volume arm to be noninferior to the high-volume arm in
rates of bowel preparation adequacy.74 While the a priori
established noninferior margin of 10% was not exceeded,
the frequency of adequate bowel preparation (based on
BBPS segment scores of at least 2 in each of 3 segments)
was slightly higher with the 4 L dosing compared with
the 2 L dosing (90% vs 89%; P Z 0.02). This difference
was no longer significant when adjusting for multiple vari-
ables including time of day of colonoscopy. In the high-
volume arm, symptoms of nausea and pain were reported
710 GASTROINTESTINAL ENDOSCOPY Volume 101, No. 4 : 2025
more frequently, and patient willingness to repeat the
preparation was significantly lower compared with the
low-volume arm (66.9% vs 91.9%; P < 0.01).

One meta-analysis examined the efficacy of ultra-low-
volume (�1 L) bowel preparation regimens and observed
the bowel preparation adequacy rate was unacceptably low
for �1 L sodium picosulfate/magnesium citrate regimens
(75% adequacy rate; 19 trials; n Z 10,287), 1 L PEG with
ascorbate regimens (83% adequacy rate; 10 trials; n Z
1,717), and <1 L sodium phosphate regimens (82% ade-
quacy rate; 2 trials; n Z 621).75 However, use of a �1 L
split-dose oral sulfate solution regimen (3 trials; n Z 597)
was associated with a 92% rate of adequate bowel prepara-
tion. The results of this meta-analysis suggest that ultra-
low-volume bowel preparation regimens are not ready for
general use but should also be interpreted with caution,
given significant heterogeneity in study design and variables
among the included studies (I2 range 86%–98%).

A recent randomized controlled trial of 548 ambulatory
subjects undergoing afternoon colonoscopy for any indica-
tion compared an ultra-low-volume regimen combining 1 L
PEG þ 290 mcg of linaclotide with same-day 2 L PEG and
observed that the 1 L PEGþ linaclotide regimenwas not infe-
rior to the 2 L PEG regimen about quality of bowel prepara-
tion, cecal intubation rate, and ADR.76 The 290 mcg
linaclotide was taken the evening before colonoscopy and
again the morning of the colonoscopy coupled with the 1
L PEG as a same-day preparation between 10 AM and 11 AM.
The 2 L PEG was taken between 9 AM and 11 AM the day of
the procedure, and all colonoscopies were afternoon cases.
All patients were instructed to consume a low-residue diet
the day before colonoscopy. In the intention-to-treat anal-
ysis, adequate bowel preparation was observed among
91.6% of subjects randomized to 2 L PEG and 90.5% of sub-
jects randomized to 1 L PEGþ linaclotide (PZ 0.64). There
were fewer reports of nausea and vomiting and a higher rate
of patients willing to repeat the bowel preparation in the
lower volume arm (95.2% vs 82.2%; P < 0.01).
Question: Should selection of a bowel preparation
regimen consider the patient’s medical history?

Recommendations:
� We recommend the selection of a bowel preparation

regimen that considers the individual’s medical
history, medications, and, when available, the
adequacy of bowel preparation reported from prior
colonoscopies (strong recommendation, moderate-
quality evidence).

� We recommend against the use of hyperosmotic
regimens in individuals at risk for volume overload or
electrolyte disturbances (strong recommendation,
high-quality evidence).
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http://www.giejournal.org


TABLE 6. A comparison of high-volume, low-volume, and ultra-low-volume bowel preparations73–75

Outcome
High-volume (4 L)

preparations
Low-volume (2 L)

preparations Ultra-low-volume (≤1 L) preparations
Magnitude of

effect

PEG and non-PEG regimens

Adequate bowel cleanliness
overall, % (95% CI)

87.4% (84.1–90.7) 86.1% (82.6–90) Sodium picosulfate with magnesium
citrate: 75.2% (67.6–81.4)

1 L PEG with ascorbic acid: 82.9%
(74.4–90.2)

Oral sulfate solution: 92.1% (79.7–97.2)
Sodium phosphate: 81.9% (36.8–97.2)

Relative risk high vs
low volume

1.00 (0.98–1.02)

Adequate bowel cleanliness, right
colon, % (95% CI)

89.6% (87.3–92.0) 91.2% (89.1–93.3) NA Relative risk high vs
low volume

1.01 (0.99–1.03)

Patient adherence to
regimen, % (95% CI)

86.8% (82.1–91.4) 92.8% (89.6–96.1) NA Relative risk high vs
low volume

1.06 (1.02–1.10)

Tolerability, % (95% CI) 49.6% (28.8–70.5) 72.5% (56.4–88.7) NA Relative risk high vs
low volume

1.39 (1.12–1.74)

Patient willingness to repeat
preparation, % (95% CI)

61.9% (47.8–76.1) 89.5% (80.3–98.7) NA Relative risk high vs
low volume

1.41 (1.20–1.66)

Adenoma detection rate,
% (95% CI)

28.7% (26.1–31.4) 27.6% (25.0–30.2) Sodium picosulfate with magnesium
citrate: 31.1% (25.6–36.7)

1 L PEG with ascorbic acid: 32.4%
(26.6–38.4)

Oral sulfate solution: 40.9% (28.3–54.2)
Sodium phosphate: 30.4% (20.6–41.2)

Relative risk high vs
low volume

0.96 (0.87–1.08)

PEG þ ascorbic or citric acid regimens

Adequate bowel cleanliness overall,
% (95% CI)

86.3% (82.0–90.5) 84.9% (80.8–89.0) 1 L PEG with ascorbic acid: 82.9%
(74.4–90.2)

Relative risk high vs
low volume

1.00 (0.96–1.02)

Adequate bowel cleanliness, right
colon, % (95% CI)

88.4% (85.0–91.9) 90.5% (87.3–93.6) NA Relative risk high vs
low volume

1.01 (0.98–1.04)

Patient adherence to regimen,
% (95% CI)

88.2% (87.0–89.4) 93.4% (92.5–94.3) NA Relative risk high vs
low volume

1.08 (1.03–1.14)

Tolerability, % (95% CI) 78.5% (76.9–80.2) 83.1% (81.5–84.6) NA Relative risk high vs
low volume

1.18 (0.99–1.42)

Patient willingness to repeat
preparation, % (95% CI)

66.0% (60.5–71.3) 89.0% (85.0–92.3) NA Relative risk high vs
low volume

1.46 (1.15–1.86)

Non-PEG regimensa

Adequate bowel cleanliness overall,
% (95% CI)

91% (87.8–94.2) 89.5% (83.6–95.4) Sodium picosulfate with magnesium
citrate: 75.2% (67.6–81.4)

Oral sulfate solution: 92.1% (95% CI,
79.7–97.2)

Sodium phosphate: 81.9% (95% CI,
36.8–97.2)

Relative risk high vs
low volume

1.00 (0.96–1.04)

Adequate bowel cleanliness, right
colon, % (95% CI)

91.4% (87.9–94.9) 92.2% (88.8–95.6) NA Relative risk high vs
low volume

1.01 (0.96–1.06)

Patient adherence to regimen,
% (95% CI)

89.4% (86.3–92.4) 90.2% (86.7–93.0) NA Relative risk high vs
low volume

1.01 (0.98–1.04)

(continued on the next page)
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TABLE 6. Continued

Outcome
High-volume (4 L)

preparations
Low-volume (2 L)

preparations Ultra-low-volume (≤1 L) preparations
Magnitude of

effect

Tolerability, % (95% CI) 48.5% (43.4–53.7) 85.8% (81.7–89.1) NA Relative risk high vs
low volume

1.87 (1.11–3.16)

Patient willingness to repeat
preparation, % (95% CI)

67.7% (57.4–76.9) 92.8% (85.7–97.1) NA Relative risk high vs
low volume

1.37 (1.18–1.59)

Tolerability defined as palatability or acceptability.
Adenoma detection rate Z Number of colonoscopies with at least 1 adenoma detected.
PEG, Polyethylene glycol.
aNon-PEG bowel preparation regimens include sodium picosulfate with magnesium citrate and oral sulfate solution.

Optimizing bowel preparation quality for colonoscopy Jacobson et al
In the last version of the USMSTF recommendations, we
recommended that selection of a bowel preparation
regimen should take into consideration the patient’s medi-
cal history, medications, and, when available, the adequacy
of bowel preparation reported from prior colonoscopies
(strong recommendation, moderate-quality evidence).66

Hyperosmolar purgatives for bowel preparation should
be avoided in individuals at risk of clinical consequences
from fluid shifts, such as renal insufficiency, or cardiac con-
ditions, such as congestive heart failure. One large meta-
analysis of various bowel preparation regimens highlighted
that most preparations can cause abdominal pain and
abdominal distention, anal irritation, nausea, headache,
dizziness, and malaise.75 It is important to highlight that
in this analysis, the investigators included studies that
enrolled outpatient patients with various indications for co-
lonoscopy, i.e., screening, surveillance, and diagnostic.
They excluded those studies with patients who had
commonly accepted contraindications for colonoscopy
and contraindications for bowel preparation. The authors
point out that their study did not include those patients
with serious systemic illnesses.

Participants receiving sodium picosulfate þ magnesium
citrate experienced elevated serum magnesium levels, hy-
ponatremia, and hyperkalemia; those receiving PEG þ
ascorbate were more likely to experience hypernatremia;
and those receiving oral sulfate solution were more likely
to experience metabolic derangements including transient
diminished renal function.75 However, these changes were
transient and were of low clinical significance.

What follows is a discussion of the most frequently pre-
scribed purgatives for bowel preparation, their advantages
and disadvantages (including when patient-related factors
are considered), and whether they have been approved
by the FDA for use as part of a bowel preparation regimen.
Details of the bowel preparation regimens associated with
each purgative are provided in Table 7.

Polyethylene glycol-electrolyte lavage solution.
PEG-ELS is available in high-volume (4 L) or low-volume
(�2 L) doses or sometimes is used as an adjunct with other
bowel cleansing agents in various doses (e.g., 1 L). PEG-ELS
is an iso-osmolar and isotonic agent making it relatively safe
712 GASTROINTESTINAL ENDOSCOPY Volume 101, No. 4 : 2025
for patients with significant comorbidities. Since the last
version of the USMSTF recommendations, a meta-analysis
of 6 trials demonstrated that high-volume, split-dose PEG-
ELS (>3 L total volume) was superior to lower volume,
split-dose (<3 L total volume) PEG-ELS about quality of
bowel preparation (OR 1.89; 95%CI 1.01–3.46).77 Regarding
willingness to repeat the regimen, high-volume split-dose
PEG-ELS was rated significantly lower than lower volume,
split-dose PEG-ELS in 3 trials (OR 0.20; 95% CI 0.09–0.45).
The results demonstrate that the quality of bowel prepara-
tion was marginally better with higher-volume PEG-ELS,
but the tolerance was significantly greater with lower-vol-
ume PEG-ELS. These data indicate that low-volume PEG
(<4 L) is preferred by patients compared with high-volume
PEG because of improved tolerability. Physicians consid-
ering only bowel preparation adequacy may still prefer
high-volume PEG-based preparations. Since this meta-
analysis, as highlighted above, other 2 L PEG-based regimens
have demonstrated similar quality of bowel preparation
compared with 4 L regimens with better tolerability. This
purgative is approved by the FDA for use as a bowel prepa-
ration regimen.

PEG-ELS (2 L) D ascorbate. Two liter PEG-ELS þ
ascorbate, an osmotically active purgative, is a low-volume
bowel preparation. One meta-analysis of 11 studies showed
a noninferior efficacy for bowel preparation quality but
greater compliance with 2 L PEG-ELSþ ascorbate compared
with 4 L PEG-ELS.78 Ascorbate is contraindicated in patients
with phenylketonuria or glucose-6-phosphate dehydroge-
nase deficiency.79,80 In addition, this purgative should not
be used in patients with reduced creatinine clearance (<30
mL/min) or in those with congestive heart failure. Since this
purgative is hypertonic, hydrationwith additionalwater is rec-
ommended.79 Two liter PEG-ELSþ ascorbate is approved by
the FDA for use as a bowel preparation regimen.

PEG-ELS (1 L) D ascorbate. One liter PEG-ELS þ
ascorbate is an osmotically active purgative which uses an
ultra-low-volume PEG solution. One randomized controlled
trial compared a regimen consisting of 1 L PEG þ ascorbate
(NER1006L; PEG-3350, sodium sulfate anhydrous, sodium
ascorbate, and ascorbic acid) both as a split-dose (n Z
283) and as a same-day (n Z 283) dose with split-dose 2 L
www.giejournal.org
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TABLE 7. Commonly used bowel preparation regimens

Bowel
preparation
regimen

Active
compounds

FDA-
approved

Mechanism
of action Tonicity

Volume
to be

consumed

Standard
regimen
approach Side effects Contraindications

High-volume FDA-approved regimens

Polyethylene
glycol
electrolyte
solution
(PEG-ELS)
(GoLYTELY
CoLyte)

PEG-3350, sodium
sulfate, sodium
bicarbonate,

sodium chloride,
potassium chloride

Yes Poorly
absorbed
polymer
(large

volume)

Isotonic 4 L of
purgative

2 L night
before and

same dose on
examination

day

Nausea, bloating/
abdominal
cramps/anal
irritation

Bowel obstruction,
ileus, allergy/

hypersensitivity to
ingredients

Sulfate-free
PEG-ELS
(NuLytely
TriLyte)

PEG-3350, sodium
sulfate, sodium
bicarbonate,

sodium chloride,
potassium chloride

Yes Poorly
absorbed
polymer
(large

volume)

Isotonic 4 L of
purgative

2 L night
before and

same dose on
examination

day

Nausea, bloating/
abdominal
cramps/anal
irritation

Bowel obstruction,
ileus, allergy/

hypersensitivity to
ingredients

Low-volume FDA-approved agents

2 L PEG-ELS
plus
ascorbate
(MoviPrep)

PEG-3350, sodium
sulfate, sodium

chloride,
potassium

chloride, ascorbic
acid

Yes Poorly
absorbed
polymer
(low

volume)/
osmotic
action of
ascorbate

Isotonic 2 L of
purgative

16 oz clear
liquids per
500 cc night
before and

same dose on
examination

day

Nausea, bloating/
abdominal
cramps/anal
irritation,

hemolysis in
patients with
glucose-6-
phosphate

dehydrogenase

Bowel obstruction,
ileus, allergy/

hypersensitivity to
ingredients

1 L PEG plus
ascorbate
(PLENVU)

PEG-3350, sodium
sulfate anhydrous,
sodium ascorbate,

ascorbic acid

Yes Poorly
absorbed
polymer
(low

volume)/
osmotic

properties of
ascorbate

Isotonic 1 L 16 oz clear
liquids per
500 cc night
before and

same dose on
examination

day

Nausea, bloating/
abdominal
cramps/anal
irritation

Bowel obstruction,
ileus, allergy/

hypersensitivity to
ingredients

Oral sodium
sulfate
(tablets:
SUTAB
Liquid:
SUPREP)

Sodium sulfate,
potassium sulfate,
magnesium sulfate
(and tabs which
have potassium

chloride instead of
sulfate)

Yes Osmotic
agent

Hypertonic 12 oz of
purgative
and 2.5 L
H2O Or 24
tablets
and 2 L
H2O

6 oz or 12
tablets night
before and

same dose on
day of

examination

Nausea, bloating/
abdominal
cramps/anal

irritation, vomiting

Bowel obstruction,
ileus, allergy/

hypersensitivity to
ingredients

Sodium
picosulfate,
magnesium
oxide,
anhydrous
citric acid
(CLENPIQ)

Sodium
picosulfate,

magnesium oxide,
anhydrous citric

acid

Yes Osmotic
agent

Hypertonic 10 oz of
purgative
and 2 L
H2O

5 oz and 1 L
night before
and same
dose day of
examination

Nausea, bloating/
abdominal
cramps/anal

irritation, vomiting

Chronic or acute
kidney disease,

bowel obstruction,
ileus, allergy/

hypersensitivity to
ingredients

Sodium
phosphate
tablets
(OsmoPrep)

Sodium phosphate Yes Osmotic
agent

Hypertonic 32 tablets
and 2 L
H2O

16 tablets and
1 L night
before and

same dose on
examination

day

Nausea, bloating/
abdominal
cramps/anal

irritation, vomiting

Chronic or acute
kidney disease,

bowel obstruction,
ileus, allergy/

hypersensitivity to
ingredients

(continued on the next page)
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TABLE 7. Continued

Bowel
preparation
regimen

Active
compounds

FDA-
approved

Mechanism
of action Tonicity

Volume
to be

consumed

Standard
regimen
approach Side effects Contraindications

Non-FDA-approved regimens

PEG-3350/
sports drink
(MiraLAX/
Gatorade)

PEG-3350/sports
drink

No Poorly
absorbed
polymer
(low

volume)

Hypotonic
without
sports
drink

238 g PEG-
3350 in 2 L

sports
drink

1 L night
before and

same dose on
examination

day

Nausea, bloating/
abdominal
cramps/anal
irritation,

hypocalcemia,
hyponatremia,
hypokalemia

Bowel obstruction,
ileus, allergy/

hypersensitivity to
ingredients,

chronic or acute
kidney disease,

seizures

Magnesium
citrate
(Generic)

Magnesium citrate No Osmotic
agent

Hypertonic 2 bottles
(12 oz of
purgative
each) plus
2 L H2O

Split-dose, 1
bottle night
before and 1
bottle day of
examination
each with 1 L

H2O

Nausea, bloating/
abdominal
cramps/anal
irritation,

hypermagnesemia

Chronic or acute
kidney disease

Bisacodyl
(Generic)

Bisacodyl No N/A 4 tablets
(20 mg)

plus 2–3 L
H2O

Nausea, bloating/
abdominal
cramps/anal

irritation, ischemic
colitis

FDA, Food and Drug Administration; PEG-ELS, polyethylene glycol-electrolyte lavage solution.

Optimizing bowel preparation quality for colonoscopy Jacobson et al
PEG-ELS þ ascorbate (n Z 283).81 Both 1 L regimens were
associated with reasonable rates of adequate bowel prepara-
tion using the Harefield Cleansing Scale (split-dose: 92.0%
and same-day: 89.1%) and were noninferior to the 2 L
PEG-ELS group (87.5%). There was a greater proximal colon
polyp detection rate in the 1 L split-dose group. Higher rates
of vomiting were observed among individuals receiving the
same-day 1 L regimen compared with those receiving the
split-dose 2 L PEG-ELS þ ascorbate regimen. There were
no differences for other outcomes such as adherence, pa-
tient tolerance, and safety.81 A meta-analysis of 9 studies
demonstrated that using 1 L PEG-ELS þ ascorbate was asso-
ciated with higher rates of adequate bowel preparation qual-
ity for the entire colon (ORZ 1.50; 95%CIZ 1.25–1.81) and
the right colon (OR Z 1.67; 95% CI Z 1.21–2.31) when
compared with other preparations such as 2 L PEG-ELS þ
ascorbate, 4 L PEG-ELS, and a regimen using both sodium
picosulfate þ magnesium citrate.82 Despite differences in
the quality of bowel preparation observed, the ADR was
similar across bowel preparations (OR Z 0.99; 95% CI Z
0.84–1.18). One liter PEG-ELS þ ascorbate is approved by
the FDA for use as a bowel preparation regimen.

PEG-ELS (2 L)D citrate. Two liter PEG-ELSþ citrate is
a regimen based on the concept that sodium citrate and cit-
ric acid are not absorbed in the GI lumen and thus can act
as osmotic agents. Osmotic agents allow for the use of
reduced purgative volume for cleansing and improve the
tolerability because of improved taste.83 One study random-
ized patients to either 4 L PEG-ELS (n Z 209) or 2 L PEG þ
citrate (n Z 213; PEG 4000, sodium sulphate, citric acid,
sodium citrate, sodium chloride, potassium chloride, and
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simethicone) and observed that both groups had similar
bowel preparation quality, safety profile, and adherence.83

However, patient tolerance and acceptability were greater
with 2 L PEG þ citrate.83 Specifically, those who received 2
L PEGþ citrate weremore likely to report no distress during
the preparation (2 L PEGþ citrate 72.8% vs PEG4 L 63%,PZ
0.0314) and willingness-to-repeat the process (93.9% vs
82.2%, P Z 0.0002). In another study which compared this
regimen with 2 L PEG þ ascorbate, outcomes were equiva-
lent for quality of bowel preparation, patient adherence to
the regimen, safety, andwillingness to repeat the regimen.84

2 L PEG-ELS þ citrate is approved by the FDA for use as a
bowel preparation regimen.

PEG-3350 (2 L) D bisacodyl. Bisacodyl, which is
used as an adjunct in various bowel preparation regimens,
acts as a stimulant promoting motility and peristalsis while
increasing the water content of the stool. All recent studies
comparing various doses of bisacodyl and 4 L PEG-ELS
have observed no difference in bowel preparation quality
but demonstrated superior tolerability compared with reg-
imens using larger volumes of PEG.85–87 One safety
concern with this regimen is that bisacodyl has been asso-
ciated with rare occurrences of ischemic colitis.88–91 In
addition, it is important to mix a sports drink with the
PEG-3350 because this bowel purgative is iso-osmotic but
not isotonic. This regimen using over-the-counter PEG-
3350 (e.g., Miralax), though widely used, is not approved
by the FDA for use as a bowel preparation regimen.

Sodium picosulfate D magnesium citrate. Sodium
picosulfateþmagnesium citrate acts through a combination
of mechanisms. While magnesium citrate is an osmotic
www.giejournal.org
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laxative, picosulfate acts as a stimulant. Picosulfate is a pro-
drug which is metabolized by gut bacteria to form desacetyl
bisacodyl which acts as the stimulant. One meta-analysis of
25 randomized controlled trials observed a trend toward su-
perior quality of bowel preparation with regimens using 1 L,
2 L, and 4 L PEG-ELS compared with sodium picosulfate þ
magnesium citrate (RR 0.93; 95% CI 0.86–1.01; P Z 0.07)
but no difference in adenoma or polyp detection.92 Howev-
er, the tolerability was higher for sodium picosulfateþmag-
nesium citrate as evidenced by a higher proportion of
patients completing the sodium picosulfate þ magnesium
citrate regimen and willing to repeat this regimen. A subse-
quent meta-analysis, which included 13 randomized
controlled trials, demonstrated that sodium picosulfate þ
magnesium citrate was associated with a higher rate of
adequate bowel preparation quality compared with PEG,
which was used as part of different regimens within each
included study.93 However, when restricting the compari-
son with 4 L PEG-based regimens, sodium picosulfate þ
magnesium citrate was no longer associated with superior
bowel preparation quality. In addition, the analysis observed
that sodium picosulfate þ magnesium citrate was tolerated
better than PEG-ELS. Sodium picosulfate þ magnesium cit-
rate performed similarly to sodiumphosphate about efficacy
and tolerability. While vomiting was observed more often
with PEG-ELS, dizziness was observedmore oftenwith sodium
picosulfate þ magnesium citrate (risk ratio Z 0.62; 95% CI:
0.38, 1.00). These data suggest that sodiumpicosulfateþmag-
nesium citrate has a superior efficacy to PEG-ELS for vol-
umes <4 L.

Sodium picosulfate þ magnesium citrate as a bowel
preparation regimen is contraindicated in patients with
congestive heart failure, hypermagnesemia, and severe renal
impairment because of its hyperosmolar nature. In patients
with normal baseline renal function, serum magnesium im-
balances are transient and of little clinical concern.92,94

Another potential electrolyte imbalance, hyponatremia, has
been observed in patients 65 years or older.95 Sodium pico-
sulfate was associated with a higher risk of hospitalization
with hyponatremia (absolute risk increase: 0.05%, 95% CI:
0.04%–0.06%; RR: 2.4, 95% CI: 1.5–3.9), but it was not linked
with a need for urgent CT of the head (RR: 1.1, 95% CI: 0.7–
1.4) or death (RR: 0.9, 95% CI: 0.7–1.3). Sodium
picosulfate þ magnesium citrate is approved by the FDA
for use as a bowel preparation regimen.

Sodium picosulfate D magnesium oxide D citrate.
This low-volume preparation includes the osmotically active
agents magnesium oxide and citrate as adjuncts. Recent trials
comparing split-dose sodium picosulfate þ magnesium
oxide þ citrate with split-dose 2 L PEG-ELS þ ascorbate
observed similar rates of adequate bowel preparation qual-
ity.96–98 An important concern when selecting sodium
picosulfate þ magnesium oxide þ citrate is the potential for
fluid and electrolyte shifts. One study performed a post hoc
analysis on data from a randomized trial and observed that
tolerability, safety, and efficacy were similar for all patients,
www.giejournal.org V
regardless of the presence of diabetes or renal insufficiency.99

Sodium picosulfate þ magnesium oxide þ citrate is approved
by the FDA for use as a bowel preparation regimen.

Oral sulfate solution. A meta-analysis which included
7 studies (2,049 participants) observed no difference be-
tween oral sulfate solution and low-volume PEG-ELS þ
ascorbate about quality of bowel preparation.100 However,
use of oral sulfate solution was associated with an
increased risk of nausea (RR 1.35 [1.03–1.77]; P Z 0.03)
and more than twice the risk of vomiting (RR 2.30 [1.63–
2.23]; P < 0.05). Another meta-analysis demonstrated an
increase in ADR for patients using oral sulfate solution
compared with 2 L PEG-ELS regimens (OR Z 1.17; 95%
CI 1.03–1.33).101 Oral sulfate solution is approved by the
FDA for use as a bowel preparation regimen.

Topic: Dosing and Timing of Bowel Preparation
Regimens
o

Question: Should a split-dose bowel preparation be
used for both high-volume and low-volume bowel prep-
aration regimens?

Recommendation:
� We recommend a split-dose administration of bowel

preparation purgatives for all patients, regardless of
high-volume or low-volume preparation (strong
recommendation, high-quality evidence).
In the last version of the USMSTF recommendations,
the use of a split-dose bowel preparation regimen was
strongly recommended (strong recommendation and
high-quality evidence) for elective colonoscopy.66 The
rationale for a split-dose regimen is that the first dose
cleans out solid stool and the second dose clears chyme
that enters the large bowel overnight after the first dose
has been finished.71,79,102,103 Studies that conducted sur-
veys of patients undergoing colonoscopy have observed
that a majority of patients were willing to have split-dose
preparation for their examinations.104,105 One study
observed that compliance with split preparation was
directly associated with bowel preparation quality.105

While high-quality evidence to support the use of split-
dose regimens existed at the time of our prior recommenda-
tions106–109, an important outcome subsequently confirmed
was an increased ADR among individuals who use a split-
dose bowel preparation regimen.79,110,111 One meta-
analysis observed that split-dose regimens, whether 3 L or
4 L PEG-based, sodium phosphate-based, or picosulfate-
based were all associated with a better quality of bowel prep-
aration than day prior bowel preparation regimens.77 In
addition, a higher percentage of patients were willing to
repeat split-dose vs same-day regimens. There have been
other randomized controlled trials which support the use
of split-dose preparation when using various purgatives,
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such as picosulfate þ magnesium citrate and PEG, demon-
strating improvement in bowel preparation quality with split
dosing as compared with day before dosing.112–114 A ran-
domized controlled trial examining split dose vs day prior
dosing of 2 L PEG þ ascorbate showed that split dosing
was associated with higher adenoma detection per colonos-
copy (53.0% vs 40.9%; 95% CI 1.03–1.46); higher advanced
adenoma detection per colonoscopy (26.4% vs 20.0%; 95%
CI 1.06–1.73), and a greater number of both adenomas
and advanced adenomas per patient (1.15 vs 0.8; P <
0.001; 0.36 vs 0.22; P < 0.001, respectively).115 There is evi-
dence that split dosing may also increase the rate of detec-
tion of sessile serrated lesions.116

Important factors to consider when using split dose are
potential barriers to implementing these regimens. A multi-
center nonrandomized prospective study surveyed 1,447
patients having a colonoscopy between 8 AM and 2 PM.117

The patients were offered a choice of split dose and day
prior regimens with both written instructions and verbal in-
structions provided by secretarial staff. The results showed
that colonoscopies before 10 AM, travel of >1 hour, lower
educational level, and female sex were inversely associated
with compliance with split-dose preparations. However, the
split-dose regimen was not associated with significant
disruption in travel or fecal incontinence en route to the
endoscopy unit and was an independent predictor of
adequate colon preparation and polyp detection after
adjustment for other factors. One trial among 341 patients
undergoing ambulatory colonoscopy randomized subjects
to either single-dose day prior or split-dose 2 L PEG-ELS þ
ascorbate.116 The authors found that split dosing signifi-
cantly decreased the duration and intensity of bowel move-
ments, decreased nocturnal waking for bowel movements,
and did not increase the need to stop en route to the endos-
copy unit for bathroom use. These patient-friendly out-
comes were accompanied by a greater frequency of
excellent or good bowel preparations (95.6 vs 85.5%; P <
0.001). A prospective study including 641 subjects found
that 17% of individuals traveling more than 1 hour to their
colonoscopy had to stop for bathroom use for a bowel
movement, but this was not different among 6 different
bowel preparation regimens including a mix of high-
volume and low-volume split-dose PEG-based bowel prepa-
ration regimens.118 Only 0.6% of individuals reported an
episode of incontinence during travel.

While patient-specific considerations (e.g., those with
incontinence traveling long distances for their colonoscopy
or those traveling by public transportation who may not
have bathroom access) are important and may require
modification of the preparation regimen, the strength of
evidence supporting split-dose regimens makes this the
preferred approach for most individuals attending colonos-
copy.
5

Question: Can a same-day bowel preparation
regimen be used in lieu of split-dose preparation
regimen?

Recommendations:
� We recommend that a same-day regimen is an

acceptable alternative to split dosing for individuals
undergoing an afternoon colonoscopy (strong
recommendation, high-quality evidence).

� We suggest that a same-day regimen is an inferior
alternative to split dosing for individuals undergoing a
morning colonoscopy (weak recommendation, low-
quality evidence).
In the last version of the USMSTF recommendations, a
same-day bowel preparation regimen was given a strong
recommendation with high-quality evidence as an accept-
able alternative to a split-dose regimen, especially for after-
noon colonoscopies.66 Since those recommendations
were published, several studies, mostly meta-analyses, sup-
port the recommendation (Table 8). Two studies examined
same-day dosing compared with split dosing of purgatives
for afternoon colonoscopies and observed similar quality
of bowel preparation, tolerability, andwillingness of patients
to repeat the regimen.119,120 Not surprisingly, one study
showed better sleep quality with same-day regimens.119 A
recent meta-analysis demonstrated similar bowel prepara-
tion quality for same-day and split dosing but did not specif-
ically examine the timing of the examination, including the
impact on morning colonoscopies.121 This study demon-
strated better sleep quality but more side effects, such as
nausea, in the same-day group.121 A recent randomized
controlled study of 1,750 patients undergoing colonoscopy
after 10 AM compared 2 L PEG on the day of the colonoscopy
(plus 15 mg bisacodyl the day prior) with split-dose 2 L PEG
(plus 15 mg bisacodyl the day prior) and split-dose 4 L
PEG.122 No difference in quality of bowel preparation was
observed. Therefore, our recommendation remains strong
that same-day dosing is an acceptable alternative for patients
with an afternoon colonoscopy.

The use of same-day dosing for morning colonoscopies
may be an option for patients, but the available data are
limited. A few randomized controlled trials have compared
same-day dosing to split-dosing regimens for morning ex-
aminations. One randomized trial of 200 patients com-
pared split dosing with same-day dosing and observed
better bowel preparation quality with split dosing using
the Ottawa Bowel Preparation Score (mean 5.52; SD �
1.23 vs 6.02; SD � 1.34; P Z 0.017), although this may
not be a clinically meaningful difference.123 The purgative
used was 1 packet of PEG dissolved in 2 L of water
www.giejournal.org
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TABLE 8. A comparison of split-dose vs same-day bowel preparation regimens

Outcome
Split-dose
subjects (n)

Same-day
subjects (n)

Measurement of effect comparing same-day with split-dose
(95% confidence interval) Reference

Adequate bowel preparation quality

All subjects 984 952 Pooled relative risk: 0.95 (0.90–1.00) Avalos119

1,036 926 Adequacy rate: 79.4% (same-day) vs 81.7% (split-dose)
Pooled odds ratio: 0.92 (0.62–1.36)

Cheng120

717 667 Adequacy rate: 85.3% (same-day) vs 86.3% (split-dose)
Pooled weighted rate difference: 2% (�6% to 1%)

Bucci121

AM procedure 193 202 Pooled relative risk: 0.95 (0.90–1.00) Avalos119

PM procedure 213 222 Pooled relative risk: 0.87 (0.70–1.07) Avalos119

Adenoma detection
rate

598 600 Pooled relative risk: 0.97 (0.79–1.20) Avalos119

681 688 Adenoma detection rate: 26.7% (same-day) vs 29.4% (split-dose)
Odds ratio: 0.87 (0.67–1.13)

Cheng120

Tolerance/
compliance

798 806 Pooled relative risk: 1.00 (0.96–1.04) Avalos119

Willingness to
repeat

436 437 Pooled relative risk: 1.17 (0.95–1.44) Avalos119

1,251a Willingness to repeat: 75.1% (same-day) vs 72.3% (split-dose)
Odds ratio: 1.08 (0.45–2.61)

Cheng120

Sleep disturbance 546 547 Pooled relative risk: 0.56 (0.31–1.01) Avalos119

1,489a Sleep disturbance: 22.3% (same-day) vs 37.4% (split-dose)
Odds ratio: 0.44 (0.24–0.82)

Cheng120

aNumber in split-dose vs same-day arms was not provided.
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(concentration not specified) given as a split-dose (1 L be-
tween 6 PM and 7 PM the evening prior and the other half
between 6 AM and 7 AM on the morning of the procedure)
or as a same-day dose (2 L consumed between 5 AM and 7
AM the morning of the procedure). There was no difference
in compliance or tolerability of the 2 regimens, and ADR
was not reported. Another study randomized 120 hospital-
ized patients to receive 4 L of PEG either on the morning
of colonoscopy or as a split dose.124 The split-dose
regimen instructed patients to consume 2 L of PEG (Go-
lytely) between 7 PM and 9 PM the day before colonoscopy
and the remaining half between 7 AM and 9 AM the day of
colonoscopy. The same-day regimen instructed patients
to consume all 4 L of PEG between 5 AM and 9 AM on the
day of colonoscopy. Bowel preparation quality was not
significantly different between the 2 arms as measured by
the Ottawa Bowel Preparation score (split-dose arm:
7.38; SD �3.65 vs morning-only regimen 7.15; SD �3.58;
P Z 0.75). There were no significant differences between
the 2 arms in symptoms such as nausea or pain, but the
subjects in the split-dose arm reported a greater willing-
ness to repeat the same regimen (88.5% vs 70.6%; P Z
0.02). ADR was not reported. Another study randomized
295 patients to 2 L same day or 2 L split dose of PEG-ELS
and observed a statistically significant, but not clinically sig-
nificant, improvement in BBPS score with split dosing (me-
dian BBPS 6; IQR 6–8 vs 6; IQR 6–7; P Z 0.038).125 The
group receiving 2 L PEG as a same-day regimen ingested
www.giejournal.org V
the purgative between 5 AM and 6 AM the day of colonos-
copy and the split-dose group finished 1 L of PEG between
8 PM and 8:30 PM the night before and the other 1 L be-
tween 5:30 AM and 6 AM the day of the examination. Both
groups of patients were also administered 10 mg of bisa-
codyl on each of the 2 nights before colonoscopy. Both
the total number of adenomas detected and preparation
tolerability were better with the split-dose regimen.

Taken together, the current evidence comparing split-
dose preparations vs same-day preparations for morning
procedures generally favors the split-dose approach. Pa-
tients undergoing later day colonoscopy may consider a
same-day approach as an alternative.
o

Question: Is there an optimal timing for starting and
completing the bowel purgative?

Recommendation:
� For individuals using a split-dose regimen for

colonoscopy preparation, we recommend the
consumption of the second portion begin 4–6 hours
before the time of colonoscopy and be completed at
least 2 hours before the procedure start (strong
recommendation, moderate-quality evidence).
The length of time between ingestion of the final dose of
a bowel purgative and colonoscope insertion correlates
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inversely with the quality of bowel preparation.102,126–128 In
one study of non-split-dose, day prior preparations, every
additional hour between the last purgative ingestion and
the start of colonoscopy was associated with a 10% decrease
in the likelihood of having a good or excellent bowel prepa-
ration.127 In another study of same-day morning prepara-
tions, patients who finished their PEG-based purgative
within 4 hours of the start of colonoscopy had better bowel
preparation quality than those finishing the purgative more
than 4 hours before colonoscope insertion (PZ 0.02).126 A
systemic review and meta-analysis of 29 randomized
controlled trials comparing split dose with day prior regi-
mens found that as the time between purgative completion
and colonoscopy increased, the superiority of split dose over
non-split-dose regimens decreased.128 The improvement in
preparation quality of the split-dose regimen was main-
tainedwithin 3 hours from the end of the purgative, progres-
sively decreased after 4–5 hours, and was no longer present
after 5 hours. The authors highlighted that themeta-analysis
included a variety of regimens for bowel preparation, mak-
ing the timing more relevant than the actual purgative.

The 2023 American Society of Anesthesiologists (ASA)
updated practice guidelines for preoperative fasting for
healthy patients undergoing elective procedures recom-
mends that patients may consume clear liquids, including
up to 400 mL of clear liquids containing simple or complex
carbohydrates, up to 2 hours before the use of anesthesia
or procedural sedation.129 However, not all anesthesiolo-
gists consider the purgatives used for bowel preparation
to be clear liquids and therefore may prefer longer inter-
vals before initiating sedation.130 Evidence from observa-
tional studies of patients undergoing EGD before their
colonoscopy has demonstrated no excess gastric volumes
when comparing split-dose bowel preparations and day
prior preparations.131–133 It should be noted that patients
in those studies had completed their split-dose regimens
no earlier than 2 hours before their endoscopy, in compli-
ance with ASA guidelines.

For example, in one single-center study, the residual
gastric fluid volume was measured among 305 outpatients
undergoing both EGD and colonoscopy.131 A split-dose
regimen was used by 157 patients, and a day prior regimen
was used by 148 patients. Patients using a day prior
regimen were permitted the ingestion of clear liquids until
11:30 PM of the day before the procedure, and patients us-
ing a split-dose regimen were permitted the ingestion of
clear liquids until 7:30 AM on the day of the procedure. En-
doscopies occurred between 9:30 AM and 3:00 PM, and the
minimum fasting time was 2 hours. The residual gastric
fluid volume was significantly lower in the split-dose group
of patients (11 mL vs 19 mL; P < 0.001). The pH of residual
fluid did not vary significantly based on the regimen (pH 2
for both groups).

In the timing for same-day preparations, there are no
studies specifically determining the ideal times of ingestion
relative to the procedure time. However, it is our opinion
718 GASTROINTESTINAL ENDOSCOPY Volume 101, No. 4 : 2025
that a similar recommendation can be made regardless of
whether the patient is ingesting an entire preparation the
day of their procedure or just the second half of a split-
dose preparation.

It is important to highlight that the ASA guidelines
describe "healthy patients" as “those without coexisting dis-
eases or conditions that may increase the risk for aspira-
tion, including esophageal disorders such as significant
uncontrolled reflux disease, hiatal hernia, Zenker’s divertic-
ulum, achalasia, stricture, previous gastric surgery (for
example, gastric bypass), gastroparesis, diabetes mellitus,
opioid use, GI obstruction or acute intraabdominal pro-
cesses, pregnancy, obesity, and emergency procedures.”129

Clinical judgement is recommended for patients meeting
any of the above criteria.

Newer agents such as GLP-1 receptor agonists that delay
gastric emptying may also affect the timing of when to
cease drinking a bowel preparation purgative. The ASA ad-
vises that these agents be stopped for 1–7 days (depending
on the agent) before an elective procedure to limit aspira-
tion risk during sedation.134 When the agents have not
been stopped, the advisement is to proceed but with the
assumption that the stomach is full. The American Gastro-
enterology Association position is that the decision to
continue or withhold these medications should be made
on a case-by-case basis.135 Regardless, the approach to in-
dividuals using GLP-1 receptor agonists is likely to change
as newer information emerges from well-conducted re-
search studies.
Key concept: Individuals using a same-day
bowel preparation regimen should begin drinking
the purgative 4–6 hours before the time of colo-
noscopy and complete the purgative at least 2
hours before the procedure’s start.
Topic: Adjuncts to Help with Bowel Preparation
Question: Are there adjuncts to the bowel prepara-
tion regimen that can improve bowel preparation
adequacy?

Recommendation:
� We suggest the adjunctive use of oral simethicone for

bowel preparation before colonoscopy (weak
recommendation, moderate-quality evidence).

� We suggest against the routine use of nonsimethicone
adjuncts for bowel preparation before colonoscopy
(weak recommendation, low-quality evidence).
Simethicone is amixture of silicon dioxide and viscoelastic
silicon oil consisting of polymers of polydimethylsiloxane
www.giejournal.org

http://www.giejournal.org


Jacobson et al Optimizing bowel preparation quality for colonoscopy
with antifoaming properties due to its ability to lower the sur-
face tension of bubbles.136 In the last version of the USMSTF
recommendations, the routine use of adjuncts, including
simethicone, for bowel preparation before colonoscopy
was not recommended, a weak recommendation based
on moderate-quality evidence.66 However, since that pub-
lication, evidence specifically supporting the use of oral si-
methicone has strengthened. A prospective, multicenter,
endoscopist-blind trial in which 583 patients were random-
ized to 2 L PEG or 2 L PEG mixed with 30 mL simethicone
(no concentration provided),with assigned regimen adminis-
tered 6–8 hours before colonoscopy, showed an increased
ADR in the simethicone group (21.0% vs 14.3%; P Z
0.04).137 The percentage of patients with a BBPS score �6
was also higher when oral simethicone was added to the
regimen (88.3% vs 75.2%; P < 0.001).

A meta-analysis which examined data from the afore-
mentioned trial and 5 other studies also found an increase
in ADR when simethicone was included in the bowel prep-
aration regimen (27.9% vs 23.3%; P Z 0.02).138 However,
the included studies varied in regimens, including the
type and volume of purgative, and in the dose of simethi-
cone used (with some studies failing to report the concen-
tration). Two additional randomized controlled trials
reported a significant decrease in visualized bubbles
when simethicone was added to a bowel preparation
regimen.139,140 In one of these trials, the addition of 400
mg of simethicone to the final 500 mL of consumed clear
liquid during a 2 L PEG þ ascorbate regimen significantly
improved the percentage of patients with a BBPS
score �6 (99% vs 84%; P < 0.05).139 In the other trial,
the addition of 1,200 mg of simethicone to a single-dose
2 L PEG regimen also significantly improved the percent-
age of patients with a BBPS score �6 (88.2% vs 76.6%;
P < 0.001).140

A recent meta-analysis which included these studies
observed no difference in overall adenoma detection or
quality of bowel preparation, but an improvement in ade-
noma detection for studies in which the baseline examina-
tions had an ADR of <25%.141 Another meta-analysis of 18
randomized controlled trials with 7,187 patients demon-
strated improvement in bowel preparation quality, but
there was significant heterogeneity in preparation regimen
and bowel preparation quality scoring.142 Moreover, the
use of simethicone failed to improve ADRs. A more recent
meta-analysis of 38 trials with 10,505 patients observed that
oral simethicone use, particularly with a dose of 320 mg or
higher, was associated with improved bowel preparation
quality and fewer bubbles, but no improvement in
ADR.143 The addition of simethicone to a PEG-based bowel
preparation regimen reduces the intraprocedural use of si-
methicone from 49% of colonoscopies to 2% of colonos-
copies (P < 0.05).144
www.giejournal.org V
About timing of the ingestion of simethicone, one study
randomized 440 patients to 200 mg oral simethicone in-
gested either during the first 1 L dose of a split-dose 2 L
PEG regimen or during the second 1 L dose.145,146 The au-
thors found the timing of simethicone did not affect BBPS
scores or ADR. Secondary analyses found that the earlier
dosing of simethicone was associated with a shorter cecal
intubation times (3.80; SD � 1.81 minutes vs 4.42; SD �
2.03 minutes; P < 0.001), fewer bubbles, and higher detec-
tion of diminutive right-sided adenomas.145 Another ran-
domized trial of 240 patients observed fewer bubbles in
patients who had taken an evening dose of simethicone
as compared with morning147, but another trial with 204
patients observed fewer bubbles when simethicone was in-
gested on the day of the colonoscopy.148
o

Key concept: Given the lack of data to strongly
support the timing of oral simethicone during the
bowel preparation process, and limited data sup-
porting a specific dose, the USMSTF recommends
that if endoscopists opt to include simethicone
in a bowel preparation regimen, a dose of at least
320 mg be used. The impact of simethicone on
meaningful clinical outcomes and its efficacy
when coupled with various bowel preparation reg-
imens requires further study. Out of pocket cost
to the patient should also be considered when
adding simethicone to a regimen.
Beyond oral simethicone, there have been many medi-
cations, foods, and dietary supplements studied as poten-
tial adjuncts for bowel preparation. One meta-analysis
included 77 studies which examined many of the adjuncts
which are discussed in various sections throughout this
document including ascorbate, simethicone, prokinetics,
and food products.149 The heterogeneity was very high
(I2 Z 85%) and likely demonstrates the variability in ad-
juncts for bowel preparation.

In food, chewinggumhas beenstudied inone randomized
controlled trial and was observed to improve patient satisfac-
tion with the bowel preparation regimen (97.4% vs 90.7%
among those assigned to not chew gum, P Z 0.015) but
had no impact of quality of bowel preparation.150 Gum chew-
ing was performed after completion of a 2 L PEG regimen. A
meta-analysis of 6 studies observed that various adjunctswere
associatedwithbetterpalatability, acceptability,willingness to
repeat bowel preparation, less frequent reports of bloating,
and better quality of bowel preparation.151 The 6 studies
included were all small randomized controlled trials which
included no more than 150 patients per arm. The interven-
tions were diverse and included drinking orange juice along
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with PEG152, using a diet cola instead of water for PEG solu-
tion153, chewing gum every 2 hours150, simethicone139,
menthol candy drops154, and citrus peel tablets in between
PEG.155 Not surprisingly, the heterogeneity for the quality
of bowel preparation was quite high (I2 Z 81%). Thus, the
data from these small randomizedcontrolled trials are not suf-
ficient to support any recommendation for an adjunct to
improve bowel preparation aside from simethicone. Adjuncts
maybe reasonable additions tobowel preparation regimens if
seeking to improve the patient experience, but data are insuf-
ficient to recommend any one specific adjunct for this
purpose.

The 2023 ASA practice guidelines for preoperative fast-
ing for healthy patients undergoing elective procedures
make a conditional suggestion based on very low-quality
evidence to not delay elective procedures requiring gen-
eral anesthesia, regional anesthesia, or procedural sedation
in healthy adults (as defined previously) who are chewing
gum.129 This opens the possibility to study the addition of
gum chewing as a means of improving the tolerability of
bowel preparation purgatives. Patients must remove any
gum from their mouths before their procedure.

A cross-sectional study including data from 15 cen-
ters and 39,042 patients undergoing screening colonos-
copy observed the addition of bisacodyl (dose and
timing of bisacodyl administration not defined) greatly
improved bowel preparation quality when using �1 L
bowel preparation regimens but not when using larger
volume regimens.156 More than 99% of regimens were
split dose, and the �1 L volume preparation regimens
included 1 L PEG þ sodium sulfate þ ascorbate, sodium
picosulfate þ magnesium citrate, or oral sulfate solu-
tion. Bisacodyl use was associated with a higher level
of patient discomfort.

Lubiprostone, a chloride-2 channel activator, has been
studied as a means to improve bowel preparation quality,
particularly with the use of �2 L bowel preparation regi-
mens.157–161 One trial randomized 442 patients to 24
mcg of lubiprostone or placebo at the start of a same-day
2 L PEG-ELS bowel preparation regimen. The addition of
lubiprostone significantly decreased the number of pa-
tients deemed to have a poor bowel preparation quality
(9.5% vs 16.7%; P < 0.01).

Mosapride citrate, a selective 5-hydroxytryptamine-4 re-
ceptor agonist, was studied in a randomized trial among
257 patients aged �65 undergoing screening or surveil-
lance colonoscopy. All patients received a split-dose 2 L
PEG and ascorbate purgative and either no adjunct or a
15 mg dose of mosapride citrate when consuming each
of the two 1 L doses of PEG. There was no difference in
the rate of adequate bowel preparation as determined by
BBPS scores �6 (98.4% vs 98.5%; P Z 0.97).162
720 GASTROINTESTINAL ENDOSCOPY Volume 101, No. 4 : 2025
RECOMMENDATIONS DURING
COLONOSCOPY

Topic: Assessing Bowel Preparation
Question: Should a colonoscopy be cancelled when
patients report incomplete adherence to the bowel
preparation regimen or offer statements suggesting
their bowel preparation may not be adequate (e.g.,
dark bowel effluent)?

Recommendation:
� When patients report incomplete adherence to the

bowel preparation regimen or offer statements
suggesting their bowel preparation may not be
adequate (e.g., dark bowel effluent), we suggest
insertion of the colonoscope to the sigmoid colon to
confirm inadequacy before aborting the procedure
(weak recommendation, low-quality evidence).
Patient-reported assessment of their own bowel prepara-
tion adequacy is unreliable.163,164 Prospective studies of
outpatients undergoing colonoscopy have shown poor cor-
relation between a patient’s perceived bowel cleanliness
based on rectal effluent and the endoscopist’s determina-
tion of adequacy at colonoscopy. In one study of 429 pa-
tients, bowel preparation quality at the end of all washing
and suctioning was deemed adequate (rating of excellent
or good) by the endoscopist among 42% of the 52 patients
reporting brown liquid or solid stool just before the colonos-
copy.163 Despite the evidence that patient self-report of
preparation adequacy is unreliable, 97% of academic medi-
cal center GI fellowship program directors responding to a
survey (n Z 76/78) reported their hospital’s endoscopy
unit policies allowed for cancellation of colonoscopies dur-
ing the preprocedurephase based onpatient-reportedprep-
aration quality.165 Reliance on precolonoscopy preparation
predictions ignores the endoscopist’s ability to perform
cleansingmaneuvers to assist in ensuring adequacy of bowel
preparation,whichmaymitigate unnecessary cancellation of
procedures, thereby decreasing inconvenience to patients
and their escorts, inefficient use of endoscopy resources,
and failure of patients to return in a timely manner for a
repeat procedure.165

Given the evidence, when a bowel preparation is pre-
sumed to be inadequate based on patient self-report of
bowel effluent or nonadherence to dietary modifications
and/or consumption of the purgative, colonoscope
insertion to the sigmoid colon allows for a more accurate
determination whether the procedure should continue
and is the recommended approach in such circumstances.
www.giejournal.org
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Key concept: If a colonoscopy is being aborted
because of inadequate bowel preparation quality,
the endoscopist should photograph the seg-
ment(s) of colon that resulted in abortion of the
procedure. This will aid in quality assurance ef-
forts in the setting of variability in cancellation
rates among an endoscopy unit’s endoscopists.
Question: How should bowel cleanliness be assessed
and described in the endoscopy report?

Recommendation:
� We recommend bowel preparation quality be

assessed after all washing and suctioning have been
completed, using reliably understood descriptors that
communicate the adequacy of the preparation (strong
recommendation, moderate-quality evidence).

� We recommend the term “adequate bowel
preparation” be used to indicate that standard
screening or surveillance intervals can be assigned
based on the findings of the colonoscopy (strong
recommendation, moderate-quality evidence).
The ACG/ASGE previously recommended documenta-
tion of bowel preparation quality in the endoscopy report
in at least 98% of cases.166 In the last version of the
USMSTF recommendations, bowel preparation adequacy
was defined as a degree of cleanliness that allows a recom-
mendation of a screening or surveillance interval appro-
priate to the findings of the examination.66 It has been
suggested that a crucial aspect of any definition of bowel
preparation adequacy or any categorical scales used to
measure bowel preparation quality is reliability, or the
consistent assignment of the scale’s scoring by both the
same endoscopist and among different endoscopists.167

Validity of a scale refers to the ability of that scale to mea-
sure the outcome which it was designed to assess, and this
is also important.

There are several scales in use to assess the quality of
bowel preparation including the Aronchick Scale, Harefield
Preparation Scale168, Chicago Bowel Preparation Scale169,
Ottawa Bowel Preparation Scale170, and Boston Bowel Prep-
aration Scale.171 However, there is variability in both their
reliability and validity. The New Hampshire Colonoscopy
Registry, which uses a simple scale with explicit descriptors
based on the terms excellent, good, fair, and poor (similar to
the Aronchick Scale), has observed that a “fair” bowel prep-
aration quality is associatedwith similar ADRs and screening/
ww.giejournal.org V
surveillance interval recommendations compared with an
“excellent” or “good” preparation quality.172,173 This high-
lights the nebulousmeaning of “fair” unless it has a standard-
ized definition with clear descriptors as in the New
Hampshire Colonoscopy Registry scale. Even if “fair” is
defined with clear descriptors, its use in a report should be
accompanied by a statement of bowel preparation adequacy
(i.e., whether standard screening or surveillance intervals
can be assigned based on the findings of the colonoscopy).

One large systematic review of various bowel preparation
scales concluded that the Boston Bowel Preparation Scale
was the most reliable and thoroughly validated.174 One pro-
spective study conducted inmale veterans observed that pa-
tients with BBPS segment scores of 2 or 3 for all colonic
segments had an adequate bowel preparation as defined
by the ability to detect adenomas larger than 5mm.175 These
data helped to further validate the BBPS and also support a
recommendation to consider a BBPS score <6 due to any
segment score<2 as inadequate, requiring a repeat colonos-
copy as soon as feasible within 12 months.
� When a screening/surveillance colonoscopy is perfor-
med, the assessment of bowel preparation quality sho-
uld be based on all segments of the colon. When faced
with a small region of colonic mucosa that cannot be
cleared of residual stool, the endoscopist may exercise
judgement in determining the adequacy of bowel prep-
aration based on the overall likelihood of missing a clin-
ically meaningful lesion.

� The term “fair”, when used to describe bowel prepara-
tion quality, should be accompanied by a statement of
bowel preparation adequacy (i.e., whether standard
screening or surveillance intervals can be assigned based
on the findings of the colonoscopy).

� When a nonscreening/surveillance colonoscopy is per-
formed, the bowel preparation may be deemed adequate
for the procedure’s indication (e.g., diarrhea or hemato-
chezia) even if it is not adequate for screening/surveillance
purposes. In these situations, the preparation description
should communicate this distinction to ensure appro-
priate screening or surveillance intervals are followed.

Topic: Improving Bowel Preparation Quality
After Colonoscope Insertion
o

Question: Should an irrigation pump be used to
improve bowel preparation adequacy during
colonoscopy?

Recommendation:
� We suggest the routine use of irrigation pumps to

assist with bowel preparation during colonoscopy
(weak recommendation, very low-quality of
evidence).
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Despite the well-documented efficacy of bowel purga-
tives to adequately cleanse the colon in the majority of pa-
tients, there remains a frequent need for additional
washing of colonic mucosa to clear stool, food debris, mu-
coadhesive film, and bubbles to maximize visualization.
Commercially available irrigation pumps, typically operated
by a foot pedal, propel a stream of water through a colono-
scope’s dedicated water jet channel or through an adapter
connected to the colonoscope’s suction channel. The use
of irrigation pumps supplants the need to use water-
filled hand operated syringes for additional preparation.
While many endoscopist rely heavily on this technology
to improve visualization, there is a paucity of data on the
use of these pumps to improve colonoscopy-related end-
points such as bowel preparation, ADR, and procedure
time. One retrospective study of 1,037 outpatient colonos-
copies compared outcomes before (n Z 328) and after
(n Z 709) the introduction of irrigation pumps in a single
endoscopy unit.176 All patients received a 4 L PEG-ELS þ 15
mg of bisacodyl bowel preparation regimen the evening
before colonoscopy. Compared with historical controls,
use of an irrigation pump was associated with a lower
rate of inadequate bowel preparation (10% vs 24%; P <
0.01) but no significant change in ADR. Procedure times
were not reported.

Given the paucity of evidence, our suggestion to
use irrigation pumps is conditional. However, efforts
to improve the quality of the bowel preparation during
a colonoscopy are often needed, and this technology
greatly facilitates that aim, especially when compared
with the alternative of repeated flushes with a syringe.

Dilute simethicone is often administered directly into
the colon during colonoscopy in the form of flushes
through the irrigation channel or accessory channel to
clear bubbles and improve visualization.136 Unfortunately,
simethicone can form crystals in the endoscope’s water
or instrument channels and make colonoscope cleaning
difficult because it is not water soluble.177 This is particu-
larly problematic when the simethicone is added to an irri-
gation pump’s water bottle, causing a sticky residue in the
water channel that can be associated with development of
a biofilm.136,178 One study used 3 simethicone concentra-
tions (0.5%, 1%, and 3%) and observed that the lowest con-
centration (0.5%) was associated with the least residue in
the accessory channel.178 This concentration was achieved
by using 0.5 mL simethicone (20 mg/0.3 mL) in 99.5 mL of
water.

Endoscopists should be aware that in response to guid-
ance from the FDA, endoscope manufacturers have recom-
mended against the administration of simethicone into
endoscope accessory channels.
5

Key concept: The USMSTF recognizes there are
occasions when bubbles in the visual field at the
time of colonoscopy significantly affect visualiza-
tion and, by extension, procedural quality. If sime-
thicone is used in those circumstances, we suggest
using the lowest possible dilution (for example,
0.5 mL simethicone in 99.5 mL water) and admin-
istering only through an instrument channel that
is routinely brushed during endoscope reprocess-
ing.79,179–181
Question: Should salvage maneuvers be performed
for patients with inadequate bowel preparation on
the day of colonoscopy?

Recommendation:
� We suggest the use of same-day salvage maneuvers

when feasible for inadequate bowel preparations
(weak recommendation, moderate-quality evidence).
Some bowel preparations initially deemed inadequate
may be salvaged with additional efforts. One prospective
study of 525 patients found that 75% of patients with
poor (n Z 11) or fair (n Z 33) bowel preparation on inser-
tion of the colonoscope could be converted to a good or
excellent bowel preparation with concerted efforts at
washing and suctioning.182 This is made easier with the
use of irrigation pumps (see above).182 However, in
some cases, the endoscopist may deem the preparation
too poor for simple washing maneuvers to salvage. In
these situations, instillation of enemas into the right colon
may be used to complete the procedure later that day. Af-
ter instillation of the enema with the patient in the right
lateral decubitus position, the colonoscope is withdrawn
and the patient is allowed to recover from sedation. After
subsequent spontaneous evacuation, the patient can then
undergo repeat colonoscopy. Both PEG (500 mL–1,000
mL) and bisacodyl (10 mg) enemas have been shown to
achieve adequate bowel preparations; however, success
rates range from 53% to 100%.183–185

Another salvage option includes waking the patient
entirely from sedation and continuing with further oral
ingestion of purgative with same-day (allowing for 2 hours
from the last dose of purgative) or next-day colonoscopy
(which is often the more feasible approach). In a random-
ized trial of patients with inadequate bowel preparation,
the oral ingestion of an additional 2 L of PEG after recovering
www.giejournal.org
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from sedationwas superior to 1 L PEG enema in achieving an
adequate preparation (82% vs 53%).185 Obviously, any of
these salvage options requires considerable time and space
in the endoscopy unit with the need to accommodate a
repeat, unexpected colonoscopy and/or open schedule
time on the day following the planned procedure. However,
when feasible, these options should be considered.
RECOMMENDATIONS POSTCOLONOSCOPY

Topic: Bowel Preparation Adequacy Rate as a
Quality Measure
w

Question: Should bowel preparation adequacy rates
be routinely measured at the level of individual endo-
scopists and the endoscopy unit?

Recommendation:
� We recommend routine tracking of the rate of

adequate bowel preparations at the level of individual
endoscopists and at the level of the endoscopy unit
(strong recommendation, moderate-quality
evidence).
Bowel preparation adequacy rates reflect more than
patient-related factors, such as compliance with diet instruc-
tions and quantity of ingested purgative. Many policies and
procedures established by an endoscopy unit’s leadership
also affect these rates. Endoscopy unit-level variables include
the quality andunderstandability of thewritten and verbal in-
structions patients are given, the specific purgative(s) pre-
scribed, the use and education of nurses and navigators
assisting with the preparation, and the availability of irriga-
tion pumps. This suggests that measuring the rate of
adequate bowel preparation at the level of the endoscopy
unit may offer insights into potential policy changes needed
to improve these rates. Targeted quality improvement pro-
jects may use this rate as a primary endpoint, including
over several cycles of an iterative improvement effort.21

Sharing of unit-level bowel preparation adequacy rates
may allow for the identification of benchmarks and best
practices.186However, case-mix adjustmentmay be required
when comparing benchmarks across different endoscopy
units. For example, in theDutchGastrointestinal Endoscopy
Audit, a national registry of colonoscopy data in the
Netherlands, unadjusted bowel preparation adequacy rates
ranged between 90% and 99% among 51 endoscopy units.187

After accounting for each unit’s case-mix of patient ages, sex,
American Society of Anesthesiologist classifications, and co-
lonoscopy indications, several units’ performance changed
significantly relative to the benchmark.187

While objective assessments of bowel preparation ade-
quacy may become feasible using artificial intelligence plat-
ww.giejournal.org V
forms188,189, currently an individual endoscopist must
render a subjective determination that mucosal visualiza-
tion is sufficiently adequate for the procedure’s indication.
This introduces another source of variability because endo-
scopists may have different thresholds for considering a
bowel preparation adequate and expend different degrees
of effort in intraprocedural washing. In one retrospective
study of ambulatory colonoscopies performed by 11 endo-
scopists at a university medical center, the frequency of
“poor/unsatisfactory” or “fair” bowel preparations ranged
from 3% to 40% with a mean value of 22%.190

When unit-level and endoscopist-level bowel prepara-
tion adequacy rates are calculated, efforts should be taken
to include all patients whose colonoscopy is cancelled for
any bowel preparation-related reason. This complicates
the calculation but more accurately represents the magni-
tude of shortcomings in the preparation process and better
aids in identifying remediable factors.
o

Key concept: Individuals whose colonoscopies
are cancelled for presumed inadequate prepara-
tion (i.e., before colonoscope insertion) should
be included when calculating both endoscopy
unit and endoscopist-level bowel preparation ade-
quacy rates.
Question: Is there a standard minimum bowel prep-
aration adequacy rate that should be achieved?

Recommendation:
� We recommend an endoscopy unit-level and

individual endoscopist-level bowel preparation
adequacy rate of � 90% (strong recommendation,
moderate-quality evidence).
The ASGE/ACG recommends bowel preparation ade-
quacy as a priority quality indicator for colonoscopy, with
a performance target of 90% adequacy191. One report, ap-
pearing in abstract form, from the GIQuIC consortium, a
data registry of endoscopy and colonoscopy outcomes
jointly sponsored by the ACG and the ASGE, analyzed
3,773,519 screening and surveillance colonoscopies be-
tween 2010 and 2017.192 Among those examinations, inad-
equate bowel preparation was reported in 5.3%. While the
definition of bowel preparation adequacy is not a standard-
ized defined endpoint across the over 700 endoscopy prac-
tices participating GIQuIC, this value, coupled with the
data from the Dutch Gastrointestinal Endoscopy Audit
(see above), suggests that an endoscopy unit-level and in-
dividual endoscopist-level bowel preparation adequacy
rate of at least 90% is a reasonable benchmark.
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Key concept: When significant variability in
bowel preparation adequacy is seen between en-
doscopists in a practice with shared preparation
processes, it suggests individual-level variation in
either intraprocedural efforts at augmenting
bowel preparation quality or in their assessment
of adequacy.
Topic: Management of the Patient with an
Inadequate and Nonsalvageable Bowel
Preparation
Question: How should inadequate bowel prepara-
tions be managed when not salvageable?

Recommendations:
� When the bowel preparation is deemed inadequate to

allow assigning standard screening or surveillance
intervals, we recommend completing a colonoscopy
within 12 months for screening or surveillance
colonoscopies (strong recommendation, moderate-
quality evidence).

� In the setting of a previous inadequate bowel
preparation, we recommend modifications to bowel
preparation instructions to include 1 or more of the
following: increased attention to communicating the
bowel preparation regimen instructions; increased
use of patient navigation; restricting the intake of
vegetables and legumes for 2 to 3 days before
colonoscopy; allowing only clear liquids on the day
before colonoscopy; the addition of promotility
agents; treatment of underlying constipation;
temporary cessation of anticholinergic, opioid, or
other constipating medications; and/or the use of
high-volume bowel preparation regimens (strong
recommendation, moderate-quality evidence).
The ability to detect adenomas and advanced adenomas is

significantly hampered by inadequate bowel preparation. A
systematic review and meta-analysis of 11 studies with
more than 55,000 colonoscopies examined that the impact
bowel preparation quality had on ADR.193 While there were
methodological differences among the studies regarding
bowel preparation scoring, the study demonstrated a 5%
absolute lower ADR and a 1%–2% absolute lower advanced
ADR in the setting of inadequate preparations compared
with adequate or intermediate (defined as some semisolid
stool that could be suctioned or washed away but >90% of
mucosal surface seen) preparations. Summary ADRs were
24 GASTROINTESTINAL ENDOSCOPY Volume 101, No. 4 : 2025 www.giejournal.or
not reported, but the OR for detecting at least 1 adenoma
comparing high-quality bowel preparation adequacy with
low-quality bowel preparation adequacy was 1.41 (95% CI
1.21–1.64).193 Other studies (see below) have found ade-
noma and advanced adenoma miss rates in the 15%–40%
range, depending on the clinical indication for colonos-
copy.194,195 The lower efficacy of colonoscopy as a
cancer-prevention tool when the bowel preparation is
not adequate makes it logical to repeat the procedure
within a limited timeframe.

Despite this, there is significant variation among endo-
scopists in the recommendations for when to repeat a co-
lonoscopy after an inadequate bowel preparation.196,197

Among 260,314 screening or surveillance colonoscopies
with inadequate bowel preparation in the GIQuIC registry,
only 32% were accompanied by a recommendation to
repeat the procedure within a year.196 Patients with
advanced adenomas or serrated polyps were more likely
to be instructed to repeat the procedure within the year
(52%) as were those in whom the endoscopist failed to
reach the cecum (15% failure to reach cecum; 61% recom-
mendation to repeat within a year).

In one single-center study of 3,047 patients with an
inadequate bowel preparation (defined as fair or poor),
repeat colonoscopy was performed within 3 years for
only 505 (17%) patients.195 Given that these were patients
with an inadequate preparation, it may not be surprising
that only 216 had an adequate bowel preparation at their
repeat procedure. Nonetheless, among those patients, 83
previously unseen adenomas were found, yielding an ade-
noma miss rate of 42% (95% CI 35–49). The advanced
adenoma miss rate was 27% (95% CI 17–41). For colonos-
copies repeated within 1 year, the adenoma and advanced
adenoma miss rates were 35% and 36%, respectively.
While no cancers were missed in this study, suboptimal
bowel preparation therefore substantially decreases colo-
noscopy effectiveness and indicates the need for an early
follow-up examination.195

A single-center study from Spain reported the out-
comes from 248 subjects who had a positive screening
fecal immunochemical testing but “suboptimal” bowel
preparation at subsequent colonoscopy.194 Suboptimal
bowel preparation was defined as a BBPS segment score
of 1 in at least 1 segment, and patients with a completely
unprepared bowel preparation (BBPS segment score of
0 in at least 1 segment) were excluded from analysis.
The mean period between the index colonoscopy and
the repeat colonoscopy was 352 days. The primary
finding was that subjects with suboptimal preparation
had a large number of lesions found during repeat colo-
noscopy, with an ADR and advanced ADR of 39% and
15%, respectively.
g
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Key concept: When the bowel preparation is
deemed inadequate to allow assigning standard
screening or surveillance intervals, and the indica-
tion is for alarm symptoms (e.g., GI blood loss) or
a positive nonendoscopic colorectal cancer
screening test (e.g., fecal immunochemical test),
a colonoscopy with adequate bowel preparation
should occur as soon as possible. The timing of
the repeat colonoscopy should consider the date
of onset of symptoms or the date when a nonendo-
scopic screening test was found to be positive.
Relatively small, single-center studies have also shown
that patients are more likely to attend next-day colonoscop-
ies than non-next-day colonoscopies when repeating the
procedure because of inadequate bowel preparation, and
that loss to follow-up is not uncommon.197,198 Previous US-
based and European-based guidelines have recommended
repeating the colonoscopy within 1 year after a screening
or surveillance procedure with inadequate bowel pre‑
paration.66,79

As previously noted195, patients who return for a repeat
colonoscopy because of inadequate bowel preparation
have a high likelihood of having a second inadequate
bowel preparation. To mitigate this risk, modifications to
a standard bowel preparation have been studied. In one
single-centered, blind, randomized controlled trial, 256
subjects with previous inadequate bowel preparation
(BBPS score �5) were randomized to a 4 L split-dose
PEG regimen or a 2 L split-dose PEG þ ascorbic acid
regimen for their repeat colonoscopy.199 All individuals un-
derwent a 3-day low-residue diet and received 10 mg of bi-
sacodyl on the day before colonoscopy. Of note, all
colonoscopies were performed during a morning endos-
copy session. In an intention-to-treat analysis, patients ran-
domized to 4 L PEG had a greater percentage of adequate
bowel preparation (BBPS score �6) than those random-
ized to the lower-volume preparation (81% vs 67%; OR
2.07; 95% CI 1.16–3.69).

In a multicenter, blind, randomized controlled trial,
subjects who had previous inadequate bowel prepara-
tion (defined as inability to detect polyps <5 mm and
assignment of a shorter interval than recommended by
guidelines) were randomized to a 4 L split-dose PEG
regimen or a 6 L split-dose PEG regimen (4 L/2 L).200

With both regimens, subjects also ingested 15 mg bisa-
codyl early in the afternoon the day before colonoscopy.
All subjects were assigned a low-fiber diet 3 and 2 days
ww.giejournal.org V
before colonoscopy and a clear-liquid diet the day before
colonoscopy. Among 196 subjects included in an
intention-to-treat analysis, subjects randomized to the
4 L regimen had a similar rate of bowel preparation ade-
quacy (defined as BBPS score �6 with all segment
scores �2) as subjects randomized to the 6 L regimen
(91% vs 88%; P Z 0.44). There were likewise no differ-
ences in ADR. However, those randomized to the 4 L
regimen were more willing to repeat the bowel prepara-
tion (92% vs 66%; P < 0.001).
o

Key concept: If the descending colon, sigmoid co-
lon, and rectumarewell-visualizedduring anaverage
risk screening colonoscopy with an otherwise inade-
quate bowel preparation (e.g., ascending or trans-
verse colon bowel preparation quality is deemed
inadequate), it is reasonable to revisit screening op-
tionswith thepatientand their referringpractitioner.
If the individual opts to consider their limited colo-
noscopy as a flexible sigmoidoscopy and prefers to
not repeat the colonoscopy, they should be screened
again by sigmoidoscopyor colonoscopy in 5 years, or
with theuseofnonendoscopic screening tests recom-
mended by the USMSTF201 and the US Preventive
Services Task Force.202
When a bowel preparation is inadequate for colorectal
cancer screening in an average risk person, it may be
reasonable to offer acceptable alternative methods of
screening, including flexible sigmoidoscopy, FIT, and
stool-based DNA testing.202 In a survey of more than
1,000 randomly selected, diverse US adults aged 45–75
years at average risk for colorectal cancer, 59% preferred
a stool-based test (FIT or stool-based DNA testing) as the
salvage method of screening compared with repeating a
colonoscopy when presented with the theoretical scenario
of having an inadequate bowel preparation at screening co-
lonoscopy.203 Even among those who had actually under-
gone at least 1 colonoscopy during their lifetime (n Z
486), this preference for stool-based testing was 51%.
This suggests that average-risk patients with inadequate
bowel preparation may warrant a discussion of alternative
screening options other than relying on a repeated attempt
at colonoscopy. It is important to highlight that finding
adenomas during the index colonoscopy would exclude
someone from being average-risk, and therefore, repeat
colonoscopy to exclude synchronous lesions is re‑
commended.
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Topic: Bowel Preparation Regimen for
Individuals at High Risk for Inadequate Bowel
Preparation
7

Question: What bowel preparation regimen should
be used for the individual at high risk for inadequate
bowel preparation?

Recommendation:
� We recommend individuals at high risk for inadequate

bowel preparation quality be managed like individuals
with a prior inadequate bowel preparation, with
modifications to their bowel preparation regimen as
previously described (strong recommendation,
moderate-quality evidence).

� We suggest the following bowel preparation regimen
for individuals at high risk for inadequate bowel
preparation quality: split-dose 4 L PEG-ELS þ 15 mg
bisacodyl the afternoon before the colonoscopy, and
a low-residue diet 3 and 2 days before colonoscopy,
changing to clear-liquid diet the day before
colonoscopy (weak recommendation, low-quality
evidence).
In the last version of the USMSTF recommendations, we
made a weak recommendation based on low-quality evi-
dence to consider using additional bowel purgatives for indi-
viduals with risk factors for inadequate bowel preparation
quality.66 Patient-related risk factors for inadequate bowel
preparation quality are presented in Table 4 and may have
an additive effect. For example, in one study of 1,588 ambu-
latory colonoscopies, the risk of inadequate bowel prepara-
tion increased linearly with the number of risk factors
present, plateauing at 98% likelihood once 7 risk factors
were present.6

Modified bowel preparations may therefore be an option
for patients identified as being at risk for inadequate bowel
preparation quality during the scheduling process. Predic-
tive models based on known risk factors have been pub-
lished but yield modest positive predictive values ranging
from 29% to 41%.8, 204–206 Use of predictive models has
not yet been proven to improve bowel preparation quality,
and an efficient process to flag these patients during sched-
uling has not been demonstrated. It is possible that artificial
intelligence-based algorithms may expedite the identifica-
tion of patients at risk for inadequate bowel preparation.
One potential solution may be artificial intelligence systems
that evaluate pictures of feces in the toilet and suggest
bowel preparation modifications to individuals because
they undergo the bowel preparation process.207

Based on data referenced earlier regarding individuals
repeating colonoscopy after a failed bowel preparation,
the USMSTF suggests that individuals considered high
risk for having an inadequate bowel preparation use a
26 GASTROINTESTINAL ENDOSCOPY Volume 101, No. 4 : 2025
regimen that includes split-dose 4 L PEG-ELS þ 15 mg bi-
sacodyl the afternoon before the colonoscopy, and a low-
fiber diet 3 and 2 days before colonoscopy, changing to a
clear-liquid diet the day before colonoscopy.200 Future
research should focus on efficient methods for identifying
individuals at high risk of inadequate bowel preparation
quality and maximizing their bowel preparation regimen.
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