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Abstract

INTRODUCTION: Chronic idiopathic constipation (CIC) is a common disorder associated with
significant impairment in quality of life. This clinical practice guideline, jointly developed by the
American Gastroenterological Association and the American College of Gastroenterology, aims
to inform clinicians and patients by providing evidence-based practice recommendations for the
pharmacological treatment of CIC in adults.

METHODS: The American Gastroenterological Association and the American College of
Gastroenterology formed a multidisciplinary guideline panel that conducted systematic reviews

of the following agents: fiber, osmotic laxatives (polyethylene glycol, magnesium oxide,
lactulose), stimulant laxatives (bisacodyl, sodium picosulfate, senna), secretagogues (lubiprostone,
linaclotide, plecanatide), and serotonin type 4 agonist (prucalopride). The panel prioritized clinical
questions and outcomes and used the Grading of Recommendations Assessment, Development,
and Evaluation framework to assess the certainty of evidence for each intervention. The

Evidence to Decision framework was used to develop clinical recommendations based on the
balance between the desirable and undesirable effects, patient values, costs, and health equity
considerations.

RESULTS: The panel agreed on 10 recommendations for the pharmacological management of
CIC in adults. Based on available evidence, the panel made strong recommendations for the use
of polyethylene glycol, sodium picosulfate, linaclotide, plecanatide, and prucalopride for CIC in
adults. Conditional recommendations were made for the use of fiber, lactulose, senna, magnesium
oxide, and lubiprostone.

DISCUSSION: This document provides a comprehensive outline of the various over-the-counter
and prescription pharmacological agents available for the treatment of CIC. The guidelines are
meant to provide a framework for approaching the management of CIC; clinical providers should
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engage in shared decision making based on patient preferences as well as medication cost and
availability. Limitations and gaps in the evidence are highlighted to help guide future research
opportunities and enhance the care of patients with chronic constipation.

Keywords

Fiber; Polyethylene Glycol; Magnesium Oxide; Lactulose; Docusate; Bisacodyl; Senna; Sodium
Picosulfate; Lubiprostone; Linaclotide; Plecanatide; Prucalopride

Executive Summary

Chronic idiopathic constipation (CIC) is a common clinical diagnosis that affects
approximately 8%—12% of the US population.> Nonpharmacological therapies often
represent the initial steps in management and may include dietary recommendations (such as
increased fluid intake and increased dietary fiber) and behavioral changes (such as exercise).
Pharmacological treatment may include the use of over-the-counter (OTC) or prescription
medications, such as polyethylene glycol (PEG), secretagogues, or prokinetic agents.? This
joint evidence-based guideline from the American Gastroenterological Association (AGA)
and the American College of Gastroenterology (ACG) aims to provide recommendations for
the pharmacological management of CIC in adults.

How to Read These Guidelines

Table 1 provides an overview of each guideline recommendation along with the associated
certainty of evidence and the strength of recommendation. Additional information about the
background, methods, evidence reviews, and detailed justifications for each recommendation
is provided after Table 1 for readers wishing to read the full guideline. Corresponding

forest plots for each intervention and evidence profiles which provide a synthesis of the
evidence as well as Evidence to Decision (EtD) framework tables that summarize the panel’s
detailed judgments supporting each recommendation are provided in the Supplementary
Material. Each recommendation is accompanied by clinical practice considerations (based
on the collective experience of the panel members) that are meant to help guideline

users implement the recommendations. The term “recommend” was used to indicate

strong recommendations, and the term “suggest” was used to indicate conditional
recommendations. The interpretation of certainty of evidence and implications of strong

and conditional recommendations for healthcare providers, patients, and policymakers are
presented in Tables 2 and 3, respectively. For all the recommendations, the alternative
approach was management of CIC without the intervention.

Introduction

Description of the Health Problem

CIC is a common clinical diagnosis that affects approximately 8%—12% of the US

population.? CIC is a lower gastrointestinal (GI) tract disorder of gut-brain interaction
and can be associated with symptoms such as infrequent and incomplete defecation in
the absence of mucosal or structural abnormalities.23 The medical costs related to the
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management of constipation are estimated to be between approximately $2,000 and $7,500
US dollars per patient per year, and the effects on quality of life can be similar to

those associated with conditions such as chronic obstructive pulmonary disease, diabetes,
and depression.*> Nonpharmacological interventions often represent the initial step in
management and may include dietary (such as increased fluid intake and increased dietary
fiber) and behavioral changes (such as exercise). Pharmacological treatment may include
the use of PEG, secretagogues, and prokinetic agents.2:6:7 Overall, a significant proportion
of patients with CIC are not satisfied with their treatment and may use multiple OTC
medications, followed by prescription medications before they have improvement in their
symptoms.8-10

Obijective of the Review and Guideline

The AGA and ACG jointly developed this systematic review and clinical guideline to
provide evidence-based recommendations for the pharmacological management of CIC in
adults.

Target Audience

Methods

Overview

The target audience for these guidelines includes primary care, internal medicine, family
medicine, and gastroenterology healthcare providers; patients; and policymakers. The
recommendations in this document are not intended to be used as the standard of care.
Instead, they can be used to guide the management of adult patients with CIC. Although no
single recommendation can encompass every individual circumstance and context, it can be
used to address the benefits and harms of treatments and support the processes of shared
decision making so that patients are treated based on their values and preferences.

This document represents the official recommendations of the AGA and ACG. These
recommendations were developed using the Grading of Recommendations Assessment,
Development, and Evaluation (GRADE) approach.

Organization and Panel Composition

The guideline panel members from the AGA and ACG were selected based on

their clinical and methodological expertise. Each member underwent a vetting process
that required disclosing all conflicts of interest. The panel included 3 guideline
committee members specializing in general gastroenterology, motility, and primary care.
Panel members comprising the evidence review team (divided into 3 subcommittees)
included gastroenterologists with expertise in CIC, 1 senior methodologist, and 3 junior
methodologists. All included interventions were divided among the 3 subcommittees (see
Supplementary Table 1). The senior methodologist supervised the evidence synthesis for
all the interventions across the 3 subcommittees. Members of the guideline committee
helped review all the synthesized evidence, contributed to discussion, and helped develop
the clinical decision support tool. A librarian assisted with designing and executing the

Gastroenterology. Author manuscript; available in PMC 2024 June 01.
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relevant literature searches. An executive committee of members of the AGA and ACG were
responsible for oversight of this collaborative guideline (S.S., W.D.C., L.C., A.L.).

Management of Conflict of Interest and Guideline Funding

Scope

Panel members disclosed all potential conflicts of interest. Conflicts were managed
according to AGA and ACG policies, the National Academy of Medicine, and Guidelines
International Network standards.11-13 Panel members determined to have a potential conflict
of interest with a specific intervention or agent were allocated to a subcommittee that did not
include the specific intervention(s). Development of this guideline was wholly funded by the
AGA and ACG with no support from the industry.

The guideline panel and evidence review team formulated clinically relevant questions on
the pharmacological therapies for CIC in adults. The last position paper by the AGA on
CIC included guidance on clinical evaluation, diagnostics tests, and medical and surgical
management.8 This document does not specifically address considerations related to special
populations such as those with malignancy, pregnancy, or opioid-induced constipation.

Formulation of Clinical Questions and Determining Outcomes of Interest

PICO format—TFor each guideline question, the evidence review team conducted a
systematic review. The systematic review was based on specific Population, Intervention,
Comparison, Outcome (PICO) questions developed by the guidelines committee and
approved by the Boards of both organizations. A protocol guided the systematic review
process and is registered at the international Prospective Register of Systematic Reviews
website (CRD42021254673). In summary, we included individual randomized controlled
trials (RCTs). We also considered the trials with multiple arms and included comparisons
where the only difference between the 2 groups was the intervention of interest. If a
study included multiple treatment arms but only 1 comparison group, we combined the
treatment arms when appropriate so that the comparison group was not counted twice in the
meta-analysis.

Population—The population of interest was adults (18 years or older) diagnosed with
CIC. We excluded studies where individuals were diagnosed with other similar conditions
such as opioid-induced constipation or constipation due to other medical conditions such as
hypothyroidism and celiac disease. We also excluded studies in patients with irritable bowel
syndrome with constipation (IBS-C) because the pharmacological management of IBS-C
was covered in another recent AGA* and ACG guideline.1®

Intervention—We included the following interventions: fiber: psyllium, bran,
methylcellulose, and inulin; osmotic or surfactant laxatives: PEG, magnesium oxide (MgO),
lactulose, and docusate; stimulant laxatives: bisacodyl, senna, and sodium picosulfate;
secretagogues: lubiprostone, linaclotide, and plecanatide; and serotonin type 4 (5-HT,)
agonist: prucalopride. We considered studies that included the above interventions,
regardless of the dose or route of administration. We included studies in which the
intervention duration was at least 4 weeks. We analyzed all the interventions separately.

Gastroenterology. Author manuscript; available in PMC 2024 June 01.
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Comparison—The comparison group included placebo, no intervention, or standard of
care. We excluded studies that compared different doses or frequencies of the same drug and
did not include a comparison group that did not receive the drug. We also excluded studies
that compared different pharmacological agents for CIC, and there was no placebo group.

Outcomes—We considered the following outcomes: complete spontaneous bowel
moments (CSBMs) per week; spontaneous bowel movements (SBMs) per week; responder
rate, defined as CSBM per week of equal or greater than 3 and increased by at least

1 from baseline; diarrhea (adverse event) leading to discontinuation of treatment; serious
adverse events; global relief outcome; quality-of-life scores (using the Patient Assessment
of Constipation-Quality of Life, or PAC-QOL); and stool form. We considered the outcomes
of CSBMs per week, SBMs per week, and adverse events leading to discontinuation of
medication as the critical outcomes.

Search Strategy

A comprehensive search was conducted on the following databases: EMBASE,

MEDLINE, Cochrane, Scopus, Web of Science, ClinicalTrials.gov, Centre for Reviews and
Dissemination, and PubMed. We also reviewed the reference sections of available systematic
reviews’816.17 and updated the searches if a recent systematic review was available. The
literature was first searched on May 15, 2021, and the search was updated on November 5,
2022. The search terms used can be found in Appendix 1 (see Supplementary Material).

Study Selection, Data Collection, and Analysis

Searches from all the databases were combined in bibliographic software (EndNote),18

and duplicates were removed. Two reviewers screened the titles and conducted a full-text
review of the eligible studies (using a reference software Covidence), and a consensus was
reached on inclusion.1® Any conflicts were resolved with the help of a senior member

of the team. Data were extracted from each study, including study characteristics, such

as year of publication, study site, study population, dose and frequency of intervention,
comparison group, outcomes and methods for risk-of-bias assessment. Meta-analysis was
conducted when more than 1 study contributed data for the same intervention and outcome.
We combined the dichotomous outcomes to obtain a relative risk (RR) and 95% confidence
interval (CI). We used the mean difference (MD) to pool the continuous outcomes.2° For

the meta-analysis, we used the generic inverse variance method of weighting and applied the
random-effects model. We assessed the statistical heterogeneity by using the /2 index and
/1/2 statistic. We used funnel plots to assess the small study effect and publication bias when
at least 10 studies were available in a pooled analysis. We used RevMan?! software for all
the statistical analyses. We used the Cochrane Risk of Bias tool to assess the risk of bias in
the included studies.?2 This tool assesses the risk of bias in the following domains: sequence
generation, allocation concealment, blinding, incomplete outcome data, selective reporting,
and other biases.??

Certainty of the Evidence

We used the GRADE approach to assess the certainty of evidence for the effect of
the intervention on each outcome using the software GradePro.23 The GRADE approach

Gastroenterology. Author manuscript; available in PMC 2024 June 01.
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considers factors such as study design, risk of bias, inconsistency, indirectness, imprecision,
and risk of publication bias to rate the certainty of evidence as high, moderate, low, or

very low (Table 2).24 The results of certainty assessment are reported in evidence profiles
available in the Supplementary Material for all the interventions included in this review.

Development of Recommendations

The process of translation of evidence into guideline recommendations followed the
GRADE EtD framework?® and was achieved by discussion during virtual meetings of

the guideline committee. The EtD framework considers the certainty of evidence, balance
of benefits and harm, patient values and preferences, feasibility, acceptability, equity, and
resource use.?? All 10 EtD tables are presented in the Supplementary Material. Consensus
was reached for all the recommendations among the group. The interpretation of strength of
recommendations is summarized in Table 3.

Document Review

The guideline underwent expedited internal and external peer review. The guideline
document was revised to address pertinent comments, but no changes were made to the
direction or strength of recommendations.

Recommendations

Fiber

The literature search yielded 993 titles, and a total of 726 titles and abstracts were screened
after the duplicates were removed. Of 54 studies reviewed with full text, 28 studies were
included in evidence synthesis and 14 studies were excluded (Figure 1). Supplementary
Table 2 gives the reason for exclusion of studies. The summary estimates for effect of a
specified intervention on each of the prespecified outcome are included as forest plots and
evidence profiles for each PICO question and are available in the Supplementary Material.

Table 1 provides a summary of the recommendations presented in this guideline.
More detailed information regarding the medication indication, dosing, availability, and
mechanism of action is summarized in Table 4.

Recommendation 1: In adults with CIC, the panel suggests the use of fiber supplementation over management without
fiber supplements (conditional recommendation, low certainty of evidence).

Implementation considerations

. Dietary assessment is important to determine total fiber intake from diet and supplements.

. Fiber supplements can be used as first-line therapy for CIC, particularly for individuals with low dietary
fiber intake.

. Among the evaluated fiber supplements, only psyllium appears to be effective (with very limited and
uncertain data on bran and inulin).

. Adequate hydration should be encouraged with the use of fiber.

. Flatulence is a commonly observed side effect with the use of fiber.

Gastroenterology. Author manuscript; available in PMC 2024 June 01.
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We evaluated evidence for fiber supplementation in the form of bran, inulin, psyllium, and
methylcellulose. The overall certainty of evidence for the use of fiber in the management of
CIC compared with management without fiber was low. No studies were found on the use of
methylcellulose, but data on bran, inulin, and psyllium are out-lined below.

Summary of evidence—One randomized study conducted in Italy with a cross-over
design evaluated the efficacy and safety of bran in 29 patients with chronic nonorganic
constipation.28 Participants received either a ground bran (6.6 g) or an identical-looking
preparation of placebo 3 times a day for two 4-week periods.2

Benefits and harms—Based on this 1 small study, bran may lead to an increase in SBMs
per week; however, the Cl was wide and included a possible null effect (MD 1.30, Cl —0.98
to 3.58).26 Only 1 adverse event was noted in the treatment group compared with no events
in the placebo arm (RR 2.79, Cl 0.12-62.48).26 There were no data on CSBMs per week,
responder rates, diarrhea, global relief, quality of life, or stool form.

Certainty in evidence of effects—We are very uncertain about the effects of bran. The
overall certainty of evidence for bran is very low because of concerns about the adequacy of
randomization and allocation concealment as well as very serious imprecision.26

Summary of evidence—Two studies assessed the effect of inulin for the treatment of
CIC.27:28 The first study was a randomized placebo-controlled study conducted in Brazil
involving 60 female participants aged 18-65 years with at least 3 months of constipation
and <3 bowel movements per day.2” Twenty-eight patients were in the fiber group and 32

in the placebo group.2’ Participants were given 4 days to adapt to the mixture of inulin and
partially hydrolyzed guar gum or placebo before beginning a 3-week treatment with either
15¢/d of inulin or 15 g/d of malto-dextrin (placebo) that was divided into 3 sachets of 5 g
each.2” The second study was conducted in Belgium on participants aged 50-70 years who
were randomized to 7.5 g of inulin sachet and placebo for 28 days.28 The inulin and placebo
groups included 25 participants each. The duration of follow-up was 28 days.

Benefits and harms—All included studies did not contribute data for our outcomes of
interest. Based on one small study, treatment with inulin had little to no effect on SBMs per
week (MD -0.75, ClI -2.60 to 1.10) and responder rate, defined as >3 CSBMs per week
(RR 1.21, Cl 0.83-1.74).27 Regarding side effects, no serious adverse events were reported,
although a minor side effect of flatulence occurred more frequently in the inulin group,
according to one study.?8 There were no data on CSBMs per week, diarrhea, serious adverse
effects, quality of life, or stool form.

Certainty in evidence of effects—\We are very uncertain about the effects of inulin. The
certainty of evidence for the effect of inulin on SBMs and the responder rate was very low
and low, respectively, because of concerns about risk of bias and imprecision because of the
small number of included participants in the study.

Gastroenterology. Author manuscript; available in PMC 2024 June 01.
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Summary of evidence—Three RCTs conducted between 1986 and 1995 studied
psyllium vs placebo.29-31 Psyllium was evaluated in a small study from the United States
that included 22 adult participants with CIC confirmed by prospectively administered stool
diaries.2® Constipation was defined as <3 bowel movements per week. A 4-week baseline
phase was followed by 8 weeks of double-blinded treatment, during which patients received
either 5 g twice daily of psyllium or placebo, followed by a 4-week washout period.2?

The second study included 201 participants with functional constipation between 18 and

70 years.30 Participants were randomly allocated to either Regulan (a refined hydrophilic
mucilloid derived from psyllium seed husks) or matching placebo for 14 days.30 Participants
received one sachet (containing 3.6 g of active ingredient) of either psyllium or placebo 3
times daily.30 A third study included 35 participants with constipation who were randomized
to receive either celandine-aloe vera-psyllium or placebo.3! Capsules of 500 mg contained
the active ingredients celandine, aloe vera, and psyllium in the ratio of 6:3:1. The initial dose
was 1 capsule per day, taken with water at bedtime, and increased to 3 capsules per day
depending on the response.3!

Benefits and harms—Based on the meta-analysis of data from 3 studies,2%-3! the use of
psyllium may lead to an increase in SBMs per week (MD 2.32, Cl 0.86-3.79). Combined
data from 2 studies showed that the use of psyllium may increase global relief symptoms
(RR 1.86, CI 1.49-2.30), but there was little to no difference in stool consistency (MD
-1.08, Cl -1.33 to 0.83).39:31 |n absolute terms, psyllium was associated with 391 per 1,000
more individuals with global relief (from 223 more to 591 more). One study3° examined
withdrawal from the study because of diarrhea but with only 3 events; the summary estimate
was too imprecise to make any conclusive statement (RR 0.47, Cl 0.04-5.06); and no serious
adverse events were reported in either arm. There were no data on CSBMs per week,
responder rate, diarrhea, quality of life, or stool form.

Certainty in evidence of effects—The certainty of evidence for SBM, serious adverse
events, and global relief was low and for diarrhea, was very low. We rated down certainty
of evidence because of high risk of bias (concerns about methods of randomization and
allocation concealment in 2 studies and high attrition in another study), indirectness, and
imprecision.

Fiber can be divided into soluble and insoluble fiber. Wheat bran, an insoluble fiber, is
produced when the hard outer fiber of the wheat kernel is removed during the refining
process. Inulin is a naturally occurring polysaccharide present in many plants and most
often extracted from chicory. Inulin is a fructan and is considered both a soluble fiber and

a prebiotic, meaning that it can stimulate the growth or activity of intestinal bacteria3? that
are believed to promote good gut health. Psyllium is also considered to be a soluble fiber
and may also have prebiotic potential.33 Fiber has been recognized as important for normal
laxation, primarily because it increases stool weight, and this has the secondary effect of
reducing transit time. Fiber increases stool weight by its presence but also by increasing the
water held by the fiber, as well as increasing bacterial mass from fermentation. However,
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inulin does not increase stool weight to the extent that wheat bran and psyllium do, but does
undergo extensive fermentation.32

Fiber is often recommended as a therapy to supplement dietary intake of fiber. However,

as the studies above indicate, there are different formulations and types of fibers that have
been evaluated and the included studies did not quantify the intake of dietary fiber. At

least 2 studies were conducted with fiber that contained other ingredients such as milk or
aloe vera that may additionally influence laxation. All studies are 3040 years old, and the
number of participants in the studies has been small and most are primarily conducted in
women. Most of the included studies on fiber supplementation did not report on relevant
patient important outcomes. The best data exist for psyllium, but even those are of low
quality. In addition, wheat bran can exist as a finely ground powder that can decrease stool
water content and harden stool.3# The chief side effect of fiber supplementation seems to

be flatulence. In individuals with mild-to-moderate symptoms of constipation, especially
who consume diets deficient in fiber, a trial of fiber supplementation is warranted because

it is low-risk, low-cost, and easily accessible. In general, chronically constipated patients
and nonconstipated persons drink similar amounts of fluid on a daily basis. However, when
individuals are placed in quartiles based on daily fluid intake, those in the lowest quartile for
fluid intake are more likely to be constipated. Thus, efforts to increase fluid intake should be
focused on those with low levels of fluid intake.3> Standard doses of fiber supplements are
typically taken with 8-10 ounces of fluid.38

Osmotic Laxatives

Recommendation 2: In adults with CIC, the panel recommends the use of PEG compared with management without
PEG (strong recommendation, moderate certainty of evidence).

Implementation considerations

. A trial of fiber supplement can be considered for mild constipation before PEG use or in combination
with PEG.

. Response to PEG has been shown to be durable over 6 months.

. Side effects include abdominal distension, loose stool, flatulence, and nausea.

Polyethylene Glycol

Summary of evidence—Three randomized, placebo-controlled trials studied the effect of
PEG on constipation.37-39 Two of these studies were multicenter trials conducted in Italy
and enrolled participants aged 1870 years with chronic constipation defined in accordance
with the Rome criteria, that is, less than 2 bowel movements per week for at least 12 months
or the presence of 2 or more of the following symptoms: <3 bowel movements per week,
straining at defecation, sense of incomplete evacuation, and hard stools on at least 25% of
occasions.37:38 In both trials, the treatment consisted of 17.5 g of PEG with electrolytes as a
granular preparation or placebo dissolved in 250 mL of water taken twice daily. One study
included 55 participants, and the treatment period lasted 8 weeks.38 The second study3’
included 70 participants and had 2 consecutive periods in which all participants received

the active treatment, PEG for 4 weeks, and then those who responded were randomized to
receive either PEG or placebo for 20 weeks. The third study was conducted in the United
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States and included 304 participants with chronic constipation based on modified Rome
criteria, where participants reported <3 bowel movements per week for at least 3 months and
one or more of the following: straining, lumpy or hard stools, and sensation of incomplete
evacuation in >25% of defecations.3? Participants were randomized in a 2:1 ratio to PEG
3350 (n = 204) at a dose of 17 g or placebo (n = 100) mixed in 8 ounces of liquid once daily
for 6 months.

Benefits and harms—~PEG likely results in an increase in CSBMs per week compared
with placebo (MD 2.90, Cl 2.12-3.68), based on one study,3? and SBMs per week (MD
2.30, Cl 1.55-3.06), based on meta-analyzed data from 3 studies.37-39 Across 2 studies,

a higher rate of individuals met the responder definition, one study defined responder

as normalization of bowel moments3/38 and other defined based on the US Food and
Drug Administration (FDA) end points,*® compared with placebo (RR 3.13, Cl 2.00-4.89);
PEG was associated with 312 more per 1,000 (from 146 more to 569 more). Diarrhea
was noted more commonly in the treatment arm (158 more per 1,000, from 6 fewer to
896 more). A higher proportion of participants had global relief of symptoms with PEG
compared with placebo with 454 per 1,000 in the PEG group (from 159 more to 948
more). There were no data for the following outcomes: stool form and quality of life. Two
studies examined serious adverse events, but the number of events was very small, and no
conclusive statements could be made about risk of serious adverse events with the use of
PEG (RR 0.47, C1 0.16-1.33).

Certainty in evidence of effects—The certainty of evidence for CSBMs, SBMs,
responder rate, and global relief was moderate (because of imprecision). The certainty of
evidence for serious adverse events was low because the CI includes both low and high risk
of serious adverse events. The overall certainty of evidence for PEG was moderate.

PEG is a long-chain polymer of ethylene oxide, which acts as an osmatic laxative. PEG

is approved at a dose of 17 g daily for the treatment of occasional constipation by the

FDA in the United States and is widely available OTC. Two of the studies used PEG with
electrolytes given twice daily37-38 while the other larger study evaluated the efficacy of PEG
3350 without electrolytes administered once daily.3° The 2 studies of PEG 3350 electrolytes
measured the frequency of SBMs per week, but not CSBMs per week,37:38 while the PEG
3350-only study measured CSBM and SBM frequency along with other outcomes.3° Despite
the differences in the PEG preparations, doses, and treatment durations, the studies all
demonstrated that PEG was associated with a greater efficacy in increasing CSBMs, SBMs,
responder rate, improvements in stool form, straining, and global relief compared with
placebo, but not abdominal pain. Although PEG is approved by the FDA for the treatment
of occasional constipation and not CIC, it has been shown to be efficacious in individuals
with CIC for up to 6 months.3° There are additional treatment trials comparing the efficacy
of PEG with tegaserod, prucalopride, and lactulose, in which PEG demonstrated a similar
or greater efficacy in individuals with CIC than these other medications,*142 although these
trials used different primary end points.
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There were no differences in side effect profiles observed between PEG and placebo,
although data are limited. Individuals treated with PEG may experience bloating, flatulence,
and diarrhea. These effects are consistent with and expected from laxative therapy, and most
of these events were mild or moderate. However, PEG is widely available without the need
for a prescription and is relatively inexpensive. It is, therefore, reasonable to use PEG earlier
in the algorithm for the management of CIC, either after a trial of fiber supplementation or
in combination with fiber supplementation.

Recommendation 3: In adults with CIC, the panel suggests the use of MgO over management without MgO
(conditional recommendation, very low certainty of evidence certainty).

Implementation considerations

. The trials were conducted for 4 weeks, although longer term use is probably appropriate.
. The panel suggests starting at a lower dose, which may be increased if necessary.
. Avoid use in patients with renal insufficiency due to risk of hypermagnesemia.

Magnesium Oxide

Summary of evidence—Two randomized, placebo-controlled trials evaluated the use of
MgO for the management of CIC.43:44 Both trials were completed in Japan. The dose of
MgO studied was 1.5 g/d for 4 weeks. The 2 trials randomized a total of 47 participants

to MgO and 47 participants to the placebo arm, and 93% of the participants were females.
At baseline, participants randomized to the placebo group had 4.6 SBMs per week. Those
randomized to MgO had 4 SBMs per week at baseline.

Benefits and harms—Compared with placebo, treatment with MgO may increase the
number of CSBMs per week (MD 4.29, 95% CI 2.93-5.65) and SBMs per week (MD

3.59, 95% CI 2.64-4.54). Participants treated with MgO achieved a higher treatment
response compared with placebo (RR 3.93, 95% CI 2.04-7.56). In absolute terms, 499 more
participants per 1,000 might respond to MgO (from 177 to 1,000 more). There was little to
no difference in the degree of diarrhea leading to treatment dose change or discontinuation
between the 2 study groups (RR 1.07, 95% CI 0.65-1.74). Participants treated with MgO
may have better quality-of-life scores as measured by PAC-QOL (MD 16.23, 95% CI 11.44—
21.01) and better stool consistency based on the Bristol Stool Form Scale (MD 1.89, 95% ClI
1.44-2.33).

Certainty in evidence of effects—The certainty of evidence was very low for the
outcomes of CSBMs per week and SBMs per week because of concerns related to
inconsistency, indirectness, and imprecision. The certainty of evidence was moderate for
the outcomes of responder rate and adverse events due to diarrhea because of imprecision
and inconsistency, respectively. The outcomes of quality of life and stool form were rated as
low certainty because of indirectness and imprecision. The overall certainty of evidence for
MgO was very low.
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Magnesium is a naturally occurring element that plays an important role in a wide range
of biological and biochemical processes.*® Within the lumen of the Gl tract, nonabsorbed
magnesium creates an osmotic gradient, which leads to net secretion of water and
electrolytes, which can exert a beneficial effect on constipation-related symptoms. MgO
dosing in the available RCTs was 1.5 g/d. Although not studied in RCTs, lower MgO doses
of 500 mg/d to 1 g/d are often used in clinical practice. Only MgO has been evaluated

in RCTs; the bioavailability and clinical efficacy of other formulations of magnesium (eg,
citrate, glycinate, lactate, malate, sulfate) for CIC are unknown. Data on adverse effects of
MgO from the available trials are limited. The available data suggest no increased reports
of diarrhea with MgO compared with placebo.*3 Systemic regulation of magnesium levels
is maintained by renal excretion.48 Therefore, hypermagnesemia is more likely to occur
in individuals with significant renal impairment and magnesium supplements should be
avoided in those with a creatinine clearance of <20 mg/dL*4’

The combination of efficacy, tolerability, availability of OTC, and low cost make MgO an
attractive first-line option for individuals with CIC. Limitations to consider include the small
number of clinical trials and included participants with CIC, all trials being conducted in
Japan, formulations other than MgO not being evaluated, the dose of MgO used in trials
being higher than that typically used in clinical practice, and no long-term effectiveness or
harms data being available.

Recommendation 4: In adults with CIC who fail or are intolerant to OTC therapies, the panel suggests the use of
lactulose over management without lactulose (conditional recommendation, very low certainty of evidence).

Implementation considerations

. Bloating and flatulence are dose-dependent and common side effects, which may limit its use in clinical
practice.

Summary of evidence—Two RCTs studied the efficacy of lactulose syrup for the
treatment of CIC in elderly participants.#849 One multicenter study performed in the
Netherlands included 103 participants who were regularly taking laxatives for the treatment
of chronic constipation.#® The initial dose of 15 mL of either 50% lactulose syrup or 50%
glucose syrup was administered daily for a total of 3 weeks. The daily dose was reduced by
half after 3 consecutive days with defecation, but if no defecation occurred for more than 48
hours, the dose was doubled. If defecation occurred on 3 consecutive days with the doubled
dose, the dose was reduced back to 15 mL.4° The second study, conducted in the United
States, included 55 constipated participants.*8 Participants received 30 mL daily of either
50% lactulose syrup or 50% glucose syrup, taken at bedtime for 12 weeks.*8

Benefits and harms—Based on one study, lactulose may have little to no effect on SBMs
per week (MD 0.35, Cl -0.91 to 1.61). A second study, however, showed that lactulose may
be associated with a large increase in global relief (RR 2.42, Cl 1.29-4.54, in absolute terms,
473 more per 1,000, CI 97 more to 1,000 more). Across the 2 studies, there was a higher
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rate of individuals taking lactulose who met the responder definition (defined as >1 SBM
from baseline in 1 study and lack of need of other laxatives in other study) compared with
placebo. Lactulose was associated with 267 more per 1,000 (from 108 more to 471 more)
responders. The studies did not report on CSBMs per week, diarrhea, serious adverse events,
quality of life, or stool form.

Certainty in evidence of effects—The certainty of evidence for SBMs was very low
because of risk of bias (unclear methods of randomization and blinding) and imprecision.
The certainty of evidence for global relief and responder rate was low because of concerns
for risk of bias and imprecision. The overall certainty of evidence for lactulose was very low.

Lactulose is p-galactosido-fructose, a synthetic disaccharide not digested in the small
intestine that exerts an osmotic laxative effect in the colon to promote peristalsis. It is
approved by the FDA in the United States for the treatment of constipation at a dose of 10—
20 g (15-30 mL or 1-2 packets) daily and is widely available in other countries. The dose
may be increased to 40 g (60 mL or 2—4 packets) daily if needed. There were significant
limitations in the 2 RCTs of lactulose; both trials were conducted over 40 years ago,
included relatively small numbers of elderly participants, and did not report the diagnostic
criteria for constipation.#8:49 In the US study, most participants were women living in a
nursing home and medical facility and the mean age was in the mid-80s.48 Bowel movement
frequency and the severity of symptoms improved to a greater degree in the lactulose group
compared with the glucose group. Interestingly, the most dramatic finding was the decrease
in impactions and need for enemas in individuals receiving lactulose. The other study from
the Netherlands did not report demographics of the patient population.

There were minimal data on adverse events from the 2 published studies; #8349 however,
bloating and flatulence (which are dose-dependent) are considered very common side effects
of lactulose in clinical practice, which limit its use. Some brands of lactulose may be
expensive, although generic lactulose is generally low cost. Lactulose can be considered

if symptoms of CIC have failed to improve with fiber and OTC laxatives, and individuals

do not experience significant bloating or abdominal pain with lactulose use. The use of
lactulose in mildly constipated, noninsulin-dependent patients with diabetes mellitus type 2
may not lead to increase in blood sugar levels.>°

Stimulant Laxatives

Recommendation 5: In adults with CIC, the panel recommends the use of bisacodyl or sodium picosulfate (SPS) short
term or as rescue therapy over management without bisacodyl or SPS (strong recommendation, moderate certainty of
evidence).

Implementation considerations

. Short-term use is defined as daily use for 4 weeks or less. While long-term use is probably appropriate,
data are needed to better understand tolerance and side effects.

. This is a good option for occasional use or rescue therapy in combination with other pharmacological
agents for CIC.
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. The most common side effects are abdominal pain, cramping and diarrhea. The panel suggests starting at
a lower dose and increasing the dose as tolerated.

Summary of evidence

The panel considered studies that evaluated bisacodyl and SPS, which are mechanistically
related, for the management of CIC. Of note, SPS tablets/drops are not available for use

in the United States; however, they are approved for use in Europe. In the United States,
SPS is available in combination with other laxatives and used for bowel preparation before
colonoscopy. Given their common mechanism of action and limited number of trials on
these drugs in treatment of CIC, the data from available trials were pooled in calculations of
estimates of effect. A total of 2 studies were included. One of these studies was a multicenter
randomized double-blinded placebo-controlled trial in the United Kingdom where recruited
participants were assigned in a 2:1 ratio to bisacodyl (n = 247) vs placebo (h = 121)

and treated for 4 weeks.5! The other study examined effects of SPS in a multicenter double-
blinded placebo-controlled RCT conducted in Germany, and participants were randomized
in a 2:1 ratio to SPS (n = 229) or placebo (n = 133) and treated for 4 weeks.??

Benefits and harms

Based on meta-analyzed data from 2 studies, SPS likely leads to a large increase in CSBMs
per week (MD 2.54, 95% CI 1.07-4.01) and SBMs per week (MD 4.04, 95% CI 2.37-5.71)
and improved the consistency of stool on the Bristol Stool Form Scale®3 (MD 2.4 points
higher, 95% CI 2.07-2.73) and PAC-QOL scores (MD 0.65, 95% CI 0.50-0.80) compared
with placebo. Furthermore, the use of SPS leads to higher responder rates (RR 2.60, 95%
Cl 2.05-3.30) and an increased proportion of individuals with global relief (RR 1.75, 95%
Cl 1.48-2.07). In absolute terms, of 1,000 individuals treated with SPS, there would be 359
more responders (236 more to 516 more) and 357 more with global relief (228 more to

509 more). Use of SPS may increase the proportion of individuals who experience diarrhea
compared with placebo (RR 8.76, 95% CI 4.99-15.39). One study reported serious adverse
events but with only 3 events, results were very imprecise (RR 0.24, 95% CI 0.02-2.67).
The rate of diarrhea leading to discontinuation of treatment was higher in the SPS group
compared with placebo (RR 8.76, 95% CI 4.99-15.39).

Certainty in evidence of effects

Discussion

The certainty of evidence was rated as moderate for the following outcomes: CSBM and
SBM frequency, responder rate, global relief, and stool consistency (because of risk of bias).
The certainty of evidence was very low for the outcomes of diarrhea and serious adverse
events (because of risk of bias, indirectness, and imprecision) and low for quality of life
(because of risk of bias and indirectness). The overall certainty of evidence for bisacodyl
was moderate.

Bisacodyl and SPS are converted in the gut into the same active metabolite, bis-
(phydroxyphenyl)-pyridyl-2-methane (BHPM). Bisacody! is converted into BHPM by small
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bowel and colonic mucosal deacetylase enzymes while SPS is converted into BHPM by
colonic bacteria desulfate enzymes. BHPM acts directly on the colonic mucosa to stimulate
colonic peristalsis and secretion. Similar to other stimulant laxatives (eg, senna), use of
antibiotics can potentially decrease the efficacy of SPS because they may affect colonic
bacteria that produce the active metabolite of the drug.>*

Initial dosing in the available RCTs was 10 mg orally for bisacodyl and SPS, although
dose reduction was permitted. At this dose, adverse effects were common (see below), and
therefore in clinical practice, 5 mg orally is often used initially. Although not studied in
RCTs, bisacodyl is also available as a rectal suppository (10 mg). The onset of action is
typically 6-12 hours for the oral tablet while the suppository works within 30—60 minutes.

The most common adverse effects for bisacodyl and SPS were diarrhea and abdominal
pain. For bisacodyl at the initial starting dose of 10 mg compared with placebo, diarrhea
occurred in 53.4% vs 1.7%, respectively, while abdominal pain occurred in 24.7% vs
2.5%, respectively.>1 Most adverse events occurred in the first week of treatment. For SPS
at the initial starting dose of 10 mg compared with placebo, diarrhea was reported by
31.8% vs 4.5%, respectively, while for abdominal pain, it was reported by 5.6% vs 2.2%,
respectively.?? Bisacodyl and SPS are contraindicated in individuals with ileus, intestinal
obstruction, severe dehydration, or acute inflammatory conditions in the bowel.

Although effective, side effects are common, and the panel recommended the use of
bisacodyl and SPS for a short term or rescue therapy. The long-term effectiveness of these
agents has not been studied.

Recommendation 6: In adults with CIC, the panel suggests the use of senna over management without senna
(conditional recommendation, low certainty of evidence).

Implementation considerations

. While the trials were conducted for 4 weeks, longer term use is probably appropriate, but data are needed
to better understand tolerance and side effects.

. The dose evaluated in trials is higher than commonly used doses in practice. The panel suggests starting
at a lower dose and increase if there is no response.

. Abdominal pain and cramping may occur with a higher dose of senna.

Summary of evidence—One placebo-controlled RCT examined the safety and efficacy
of senna in the management of CIC.#* Participants were randomly assigned to 1 g of senna
(n =30) or placebo (n = 30) and treated for 28 days.

Benefits and harms—~Participants treated with senna may have higher CSBMs per week
(MD 7.60, 95% CI 5.90-9.30) and SBMs per week (MD 7.6, 95% CI 6.42—8.78) compared
with the placebo group. The response rate might be higher in the senna-treated group
compared with placebo (RR 5.25, 95% CI 2.05-13.47), 567 more per 1,000 in the senna
group (from 140 to 1,000 more). The quality-of-life scores may be higher in the senna group
compared with placebo (MD 7.80, 95% CI 1.40-14.20). Participants taking senna might
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have higher rates of diarrhea, 175 more per 1,000 (from 100 fewer to 1,000 more). No
participants in the senna and placebo arms experienced a severe treatment-related adverse
event.

Certainty in evidence of effects—The certainty of evidence was low for the outcomes
of CSBMs per week, SBMs per week, and quality of life as the panel rated down because of
concerns for indirectness and imprecision. The certainty of evidence for responder rate was
moderate because of imprecision. The overall certainty of evidence for senna was low.

Senna is a natural derivative of the senna plant. Sennosides A and B are sequentially
metabolized by the gut microbiota to the active metabolites, rheinanthrone and rhein,

which stimulate the production of prostaglandin E2 and secretion of chloride ions leading

to attendant changes in colonic peristalsis and luminal water content.>%56 Over 90% of
sennosides and their metabolites are excreted in the feces.>6 Dosing in the single RCT
published to date was 1 g by mouth daily for 4 weeks, which is higher than that

typically used in clinical practice. It is notable that while no details were provided, 83%

of participants randomized to senna reduced their daily dose during the trial.** Most
commercially available senna products contain 8-9 mg per tablet. Rigorous dose ranging
data with senna are currently not available. In the clinical trial by Moshita et al.,** no
participants experienced a severe treatment-related adverse event. However, as Moshita et
al.** did not provide rates for the mild treatment-related adverse events, the fact that 83% of
participants with CIC randomized to senna engaged in dose reduction raises concerns about
potential adverse events such as abdominal pain, cramping, or diarrhea with the higher dose
of senna. There are no long-term safety studies with senna in humans. Sennosides are not
recommended in pregnant women because chemically similar substances have been found to
exert weak genotoxic effects in animals, although the supporting evidence is controversial.>’

The combination of efficacy, impact on quality of life, availability OTC, and low cost makes
senna an attractive first-line option for individuals with CIC. Limitations to consider include
the following: only a single, small RCT from Japan supports its efficacy; the dose of senna
used in the trial is higher than that typically used in clinical practice; there are no long-term
effectiveness data; and very limited short-term and no long-term harms data are available.

Secretagogues

Recommendation 7: In adults with CIC who do not respond to OTC agents, the panel suggests the use of lubiprostone
over management without lubiprostone (conditional recommendation, low certainty of evidence).

Implementation considerations

. Can be used as a replacement or as an adjunct to OTC agents.
. Duration of treatment in trials was 4 weeks, but the drug label does not provide a limit.
. Nausea may occur; however, the risk of nausea is dose-dependent and seems to be lower when taken with

food and water.
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Summary of evidence—Three 4-week randomized double-blinded placebo-controlled
trials evaluated the use of lubiprostone for the management of CIC.58-60 The studied dose

of lubiprostone was 24 /g twice daily, and studies were conducted in the United States and
Japan. Lubiprostone is a chloride channel activator, resulting in increased intestinal fluid and
accelerated Gl transit.

Benefits and harms—The pooled data showed that lubiprostone resulted in an increased
number of SBMs per week compared with placebo (MD 1.98, 95% CI 1.17-2.79). The
data for the outcome of CSBMs per week were not available. Use of lubiprostone in adults
with CIC may increase responder rates (RR 1.67, 95% CI 1.36-2.06), 226 more per 1,000
(from 122 to 358 more). Individuals may also be at increased risk of diarrhea leading to
discontinuation of the treatment compared with placebo (RR 5.30, 95% CI 1.53-18.44), 28
more per 1,000 (from 4 more to 115 more). There was little to no difference in serious
adverse events; however, the Cl around the summary estimate was wide, and increased risk
of serious adverse events could not be ruled out (RR 1.22, 95% CI 0.62-2.42). The data on
quality of life from the available studies were not reported. Stool form, using a 0- to 4-point
scale (very loose to very hard, where a lower score is better), was evaluated in 2 studies and
improved in the lubiprostone group (MD 1.09 lower, 95% CI 0.16-2.03 lower). Finally, the
rate of global relief, evaluated in one study using a 0- to 4-point scale (not effective to very
effective, where higher is better), was higher in the lubiprostone group (MD 0.75, 95% ClI
0.42-1.08 higher).

Certainty in evidence of effects—The certainty of evidence was moderate for the
outcome of SBMs per week (because of imprecision) and low for the remainder of the
outcomes (because of very serious imprecision). The overall certainty in evidence for
lubiprostone was low.

Lubiprostone, a bicyclic fatty acid derived from prostaglandin E1 that increases intestinal
chloride secretion by activating type 2 chloride channels on epithelial cells, is approved

by FDA for treating CIC at a dose of 24 1g 2 times daily. For IBS-C, the approved dose

is 8 1g 2 times daily. Lubiprostone improved stool frequency and consistency as well as
abdominal discomfort and bloating, which is a both-ersome symptom in some individuals
with C1C.60:61 Among individuals who respond, these effects generally manifest within

2 days. The efficacy in persons 65 years and older is comparable with the overall study
population. Lubiprostone accelerates small intestinal and colonic transit in healthy people,62
should be taken with meals, and is contraindicated in individuals with known or suspected
mechanical Gl obstruction. Observed in 35% of individuals, nausea was the most common
adverse event and typically mild or moderate, but led to discontinuation of therapy in only
5% of individuals.? The risk of nausea is dose-dependent and seems to be lower when taken
with food and water.53

Systemic absorption of oral lubiprostone is negligible. Individuals with moderate or severe
hepatic insufficiency should receive a lower dose (ie, 8 1g twice daily).
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Recommendation 8: In adults with CIC who do not respond to OTC agents, the panel recommends the use of
linaclotide over management without linaclotide (strong recommendation, moderate certainty of evidence).

Implementation considerations

. Can be used as a replacement or as an adjunct to OTC agents
. Duration of treatment in trials was 12 weeks, but the drug label does not provide a limit.
. May be associated with side effects of diarrhea leading to discontinuation of treatment

Summary of evidence—Three 12-week randomized double-blinded placebo-controlled
trials evaluated the use of linaclotide for the management of CIC.10:64 The studied doses
of linaclotide were 145 and 290 /g daily, and all studies were conducted in the United
States and Canada. The following dose has also been studied (72 1g).%° Linaclotide

is a guanylate cyclase-C agonist, which increases cyclic guanosine monophosphate
concentrations resulting in luminal chloride and bicarbonate secretion, thereby increasing
intestinal fluid and accelerating Gl transit.

Benefits and harms—The use of linaclotide leads to increases in the number of CSBMs
per week (MD 1.37, 95% CI 1.07-1.95) and SBMs per week (MD 1.97, 95% CI 1.59-2.36),
improves stool consistency (MD 1.25, 95% CI 1.1-1.39 higher), and increases the rates of
global relief (RR 1.96, 95% CI 1.63-2.35). The use of linaclotide might lead to a large
increase in responder rates compared with placebo (RR 3.14, 95% CI 1.68-5.88), 119 more
per 1,000 (from 38 to 271 more). However, participants treated with linaclotide might be

3 times more likely to have diarrhea leading to treatment discontinuation compared with
placebo (RR 3.35, 2.09-5.36), 83 more per 1,000 (from 38 to 154 more). The use of
linaclotide might improve the PAC-QOL scores compared with placebo;54 however, data
could not be pooled.

Certainty in evidence of effects—We rated the certainty of evidence as high for
outcomes of CSBMs per week, SBMs per week, stool form, and global relief and moderate
for the responder outcome and diarrhea (rating down for imprecision). The outcome of
serious adverse events was rated down to low because of very serious imprecision. The
overall certainty of evidence for linaclotide was moderate.

Linaclotide is a guanylate cyclase-C agonist FDA-approved for the treatment of CIC at a
dose of 72 ug or 145 (g daily. The 290 wg daily dose is approved for IBS-C, recognizing

that CIC and IBS-C overlap and are often indistinguishable in practice.® Linaclotide is

also approved in many other countries. Linaclotide has been demonstrated to improve
abdominal symptoms of bloating, discomfort, and pain in IBS-C trials.5” Because of its
effect on abdominal discomfort, pain, and bloating, it may be useful in individuals with these
coexisting symptoms. Patients should be instructed to take linaclotide without food, at least
30 minutes before the first meal of the day. Linaclotide is contraindicated in individuals with
known or suspected mechanical GI obstruction.
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The use of linaclotide might be associated with diarrhea leading to discontinuation or

dose reduction; however, this was not very common (in one study, 4.7% discontinued

the medication because of diarrhea).68:6% The most common reasons for discontinuation
over the first year of treatment were loss of efficacy and insurance coverage barriers

related to obtaining prescription refills and not discontinuations because of adverse events,
in a retrospective analysis at a large health system.”0 Descriptively, there were no clear
differences in outcomes among individuals older than 65 years in clinical trials, although the
sample size was too small to support formal analysis on differences in outcomes related to
age.

Recommendation 9: In adults with CIC who do not respond to OTC agents, the panel recommends the use of
plecanatide over management without plecanatide (strong recommendation, moderate certainty of evidence).

Implementation considerations

. Can be used as a replacement or as an adjunct to OTC agents
. Duration of treatment in trials was 12 weeks, but the drug label does not provide a limit.
. May be associated with side effects of diarrhea leading to discontinuation of treatment

Summary of evidence—Three 12-week randomized double-blinded placebo-controlled
trials evaluated the use of plecanatide for the management of CIC.”-73 The studied dose of
plecanatide was 3 mg/6 mg daily, and all studies were conducted in the United States and
Canada. Plecanatide is a guanylate cyclase-C agonist, which increases cyclic guanosine
monophosphate concentrations resulting in luminal chloride and bicarbonate secretion,
thereby increasing intestinal fluid and accelerating Gl transit.

Benefits and harms—The pooled data showed that the use of plecanatide in adults with
CIC leads to an increase in the number of CSBMs per week (MD 1.1, 95% CI 85-1.35)
and SBMs per week (MD 1.66, 95% CI 1.37-1.94) and improves the quality-of-life scores.
The intervention group had increased responder rates, defined as =3 CSBMs per week and
>1 CBSM over baseline for =9 of 12 weeks including =3 of the last 4 weeks, compared
with placebo (RR 1.78, 95% CI 1.46-2.18), 88 more per 1,000 (from 52 to 134 more).
Participants treated with plecanatide might have higher rates of reported diarrhea leading to
treatment discontinuation (RR 5.39, 95% CI 2.40-12.11), 27 more per 1,000 (from 9 to 69
more). The use of plecanatide might improve stool consistency based on the Bristol Stool
Form Scale compared with placebo (MD 0.83, 95% CI 0.6-1.05).

Certainty in evidence of effects—The certainty of evidence was high for outcomes
of CSBM and SBM frequency and QOL and moderate for diarrhea, leading to treatment
discontinuation, serious adverse events, and stool form. The panel rated down certainty of
these outcomes because of imprecision. The overall certainty in evidence for plecanatide
was moderate.
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Plecanatide is a pH-dependent guanylate cyclase-C agonist approved by the FDA for CIC at
a dose of 3 mg daily taken with or without food. Plecanatide is also approved at the same
dose for IBS-C. Plecanatide may have beneficial concurrent effects with relief in abdominal
pain based on indirect evidence from IBS-C trials.”* Individuals using plecanatide might be
at higher risk of diarrhea leading to discontinuation of medication; however, the absolute
risk seems small.58 Descriptively, there were no clear differences in outcomes among
individuals older than 65 years in clinical trials, although the sample size was too small

to support formal analysis on differences in outcomes related to age.

5-HT, Agonist

Recommendation 10: In adults with CIC who do not respond to OTC agents, the panel recommends the use of
prucalopride over management without prucalopride (strong recommendation, moderate certainty of evidence).

Implementation considerations

. Duration of treatment in trials was 4-24 weeks, but the drug label does not provide a limit.
. Can be used as a replacement or as an adjunct to OTC agents
. May be associated with side effects of headache, abdominal pain, nausea, and diarrhea

Prucalopride

Summary of evidence—Five 12-week randomized double-blinded placebo-controlled
trials evaluated the use of prucalopride (2 mg daily) for the management of CIC.”>7° The
studies were conducted in the United States, Europe, and the Asia-Pacific region. The 4 mg
dose has also been studied.”® Prucalopride is a selective, high-affinity 5-HT, agonist that
promotes neurotransmission by the enteric neurons resulting in stimulation of the peristaltic
reflex, intestinal secretions, and GI motility.

Benefits and harms—Compared with placebo, prucalopride resulted in an increased
number of CSBMs per week (MD 0.96, 95% CI 0.64-1.29). SBMs per week was not
studied in any of the included study. Responder rates, defined as =3 CSBMs per week, were
higher in the prucalopride group (RR 2.37, 95% CI 1.97-2.85) with 165 more responders
per 1,000 (range 117-222 more). An alternative responder end point, deemed alternative
end point A, defined as =3 CSBM per week and =1 CBSM over baseline for 275% of

study weeks, was higher in the prucalopride group (RR 2.51, 95% CI 1.97-3.21) with 109
more responders per 1,000 (range 70-160 more). The rates of diarrhea leading to treatment
discontinuation might be higher in the prucalopride group compared with placebo (RR

3.00, 95% CI 1.89-4.78). The occurrence of serious adverse events was low; however, the
Cl around the summary estimate was imprecise and included a possible increased risk.
PAC-QOL, where lower scores are better, improved in 4 studies in the prucalopride group
compared with placebo (MD 0.32 lower, 95% CI1 0.41-0.23 lower). Definitions and scales
used to assess stool form varied widely across studies and could not be pooled. Global relief
was reported in 4 studies and defined as those who felt that treatment was extremely or quite
a bit effective, and the responder rates were higher in the prucalopride group compared with
placebo (RR 2.09, 95% CI 0.15-3.0).
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Certainty in evidence of effects—We rated the certainty of evidence as high for
outcomes of CSBM frequency, responder rate, and alternative end point A and moderate

for diarrhea, leading to treatment discontinuation, serious adverse events, quality of life, and
global relief (because of small event rates and wide Cls around the summary estimates). The
overall certainty in evidence for prucalopride was moderate.

For prucalopride, a selective agonist of serotonin 5-HT, receptors, the recommended dose
is 2 mg once daily in adults and 1 mg daily in individuals with severe renal impairment
(ie, creatinine clearance <30 mL/min).80 The efficacy in persons 65 years and older

is comparable with the overall study population. Besides increasing bowel frequency,
prucalopride also improved constipation symptoms, abdominal symptoms, quality of life,
and satisfaction with treatment vs placebo assessed with the PAC instrument.81 Arguably,
these effects are at least partly explained by the ability of prucalopride to induce and
increase the amplitude of colonic high-amplitude propagated contractions.”3:82 Such high-
amplitude propagated contractions propagate colonic contents.83

The most frequent, generally transient, side effects are headache, abdominal pain, nausea,
and diarrhea.®* In most of the individuals who reported headache and diarrhea, this side
effect occurred within the first week of treatment and typically resolved within a few days.
Five percent of individuals discontinued prucalopride because of side effects. Cardiovascular
adverse events were not more common than placebo. In a safety database of 4,476 subjects,
4 individuals attempted suicides and 2 completed suicides, both of whom had discontinued
prucalopride more than 1 month before the event. The label cautions patients and clinicians
to be alert to unusual changes in mood and behavior and suicidal ideation. It is, however,
unclear what the mechanism of action is or whether there is a causal association between

the use of prucalopride and risk of suicide.8% No drug-associated risks of miscarriage,

major birth defects, or adverse maternal or fetal outcomes have been identified. Prucalopride
is contraindicated in patients with intestinal perforation or obstruction, Crohn’s disease,
ulcerative colitis, and toxic megacolon/megarectum.

Limitations and Evidence Gap

An important limitation of this body of evidence was that clinical trials did not uniformly
evaluate interventions for patient important outcomes on efficacy, adverse effects, and
tolerability. Importantly, there was a paucity of data for the most commonly used treatments
of CIC such as fiber, lactulose, senna, and docusate. There was also variability in the
definition of inclusion criteria, efficacy, and tolerability outcomes, as well as variance in
acceptable clinical trial length by regulators over time. Most of the included studies followed
the patients for the short term, and the safety and tolerance of these medications in the long
term is not well studied. Future research is needed to assess the long-term safety of these
medications and to assess whether the patients develop tolerance to these medications over
time. In our systematic review, we compared individual drugs against placebo arms and did
not aim to inform the relative efficacy of pharmacological agents. Network meta-analysis

is an appropriate statistical method to facilitate indirect comparison against a common
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comparator such as placebo or other active treatment.8 However, for the reasons stated,
readers should be cautioned on the limitation of indirect comparisons to support substantive
claims on superiority or inferiority to inform care or policy decisions.

This guideline is limited to covering pharmacological interventions for the treatment of CIC
in otherwise healthy adults and does not apply to pediatric populations or to individuals

who are pregnant or with opioid-induced constipation or malignancy. The evidence on the
management of constipation during pregnancy has been reviewed in a recent publication that
discusses the safety of almost all the pharmacological agents assessed in this guideline.88
This guideline does not review anorectal evacuation disorders that were evaluated in a recent
ACG guideline8” and an AGA review.89 We also did not assess the efficacy of dietary

fiber including fruit-based laxatives in CIC, which was evaluated in a recent systematic
review.8 Other interventions not included in this review include lifestyle modifications,

such as increasing water and physical activity, and other pharmacological agents, such as
elobixibat, mizagliflozin, naronapride, tegaserod, tenapanor, or velusetrag, or the efficacy

of surgical interventions for the management of CIC. We did not assess the evidence on

the use of probiotics for the treatment of CIC, but it has been synthesized elsewhere in

a recent systematic review.88 Although we considered the cost of pharmacological agents
evaluated in this guideline during the evidence to decision-making process, we did not
perform formal cost-effectiveness analyses and refer the audience to recently published
evidence that addresses this topic.89 There was no patient representative in the guideline
development panel, which is a limitation for this study.

Implementation, Cost, and Health Equity Considerations

This document provides a comprehensive outline of the various OTC and prescription
pharmacological agents available for the treatment of CIC. The guidelines are meant

to provide a template for approach to management and practitioners should engage in
shared decision making based on the preference of patients and cost and availability of

the medications. Although the recommendations in this guideline were based on available
evidence, the implementation considerations included suggestions from the collective
experience of the expert panel and may not be based on evidence. Most of the medications
assessed in this guideline document are readily available; however, some of them are still
available only in brand name formulations because generic formulations do not exist. As a
result, it is important to consider the out-of-pocket expenses for patients that may depend on
prescription coverage with various insurance plans.8° Prior authorization might be required
for some of the medications.% The clinical decision support tool is available from the
website of AGA.

Plans for Updating

Considerable resources are expended for the development of guidelines, and keeping
guidelines up to date is a challenging process. Future update of this guideline will depend
on the availability of new evidence on the existing interventions and new intervention. We
hope to incorporate the advances in the technological platforms and models of guideline
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development in the future updates without duplication or reproduction of the current
guideline document.

Supplement

ary Material

Refer to Web version on PubMed Central for supplementary material.
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Screening

Records identified from:
Databases (n =993)
Other sources (n =18)

Records removed before
screening:
Duplicate records removed
(n =267)

!

Records screened

Records excluded
(n =662)

(n = 726)

Reports sought for retrieval

(n=64)

Reports not retrieved (abstract

only)
(n=10)

Reports assessed for eligibility
(n=154)

Figure 1.

Reports excluded: 26
Ineligible study design (n = 9)
Ineligible intervention (n = 2)
Ineligible comparison (n = 3)

Abstract only (post-hoc analysis) = 9

Wrong outcomes:1
Ongoing studies: 2

Studies included in review
(n =28)

Fiber: 5, Lactulose: 2, PEG: 3
Bisacodyl:2, Magnesium Oxide:2
Senna: 1; Linaclotide:3,
Lubiprostone: 3 Plecanatide: 3,

Prucalopride: 5

PRISMA flow diagram. Six studies on fiber supplements included studies on the use of
insulin (1 study), bran (1 study), and psyllium (3 studies). One study addressed magnesium
oxide and senna in the same trial, so the total number of included studies is 28 and not 29.
PEG, polyethylene glycol.

Gastroenterology. Author manuscript; available in PMC 2024 June 01.




Page 30

Chang et al.

D10 Jo} sjuabe [eorbojosew.reyd Jayio ylm uolreuIquiod ul Adesayl anasal 1o asn [euoisedd0 1oy uondo poob e si siyl .

S109)49 BpIS pue
80URJ3|0} pUBISISPUN JaNIaq 0} papasu aJe exep ‘sreidosdde Ajqeqold si asn Wsl-Buo| SIYAA "SS8] 10 MM 1 104 asn Aj1ep se paulyap si sn Wisl-Loys .

SUOREISPISU0I LoREIUSLWSALLf
areyd|nsoaid wnipos 1o |Apodesiq INoyIM
areIapoN Buons Juswabeuew Jano Adelay) andsai se Jo wiia) Loys areydinsoaid wnipos 1o |Apodesiq 40 ash sy} spuawiodal [aued ay} ‘D1 YN S)Npe U] :G UOITepusWWodsy

SoAIIEXE| JUBINWNS

9010e4d [B21UI[D Ul 8SN S} MW ABW YDIYM ‘S108448 9IS UOWIWOD pue Juapuadap-asop ale aous|niels pue Buieo|g .
SUOIBIZPISUOI UOIIBILSLSIALLY
moj Alap Jeuonipuod 950]N39€| INOYNM JuswiaBeuew JaA0 8s0|NJde| JO ash ay s1sabbins [aued ay) ‘saldelayl D 1O 03 JUBJS|OIUI BJE JO [1ej OUM DD YNM SHNPE U] i UOITepUsIWO0day
elwasaubewladAy Jo Xs1 0 anp Aous1oINSUl [eual Yim sjuaired Ul asn ploAy .
AJessadau J1 paseasdul aq Aew yalym ‘asop Jamoj e Je Burirels sysabbns [aued ay | .
arenidoidde Ajqeqoud si asn wuay 18Buo) ybnoyife YMm ¢ 10} paonpuod aiam Sjell ay L o
SUOIBIZPISUOI UOIIBILSLISIALLY
moj Alap Jeuonipuod apIX0 wnisaufew Inoyym Juswabeuew Jano apIxo wnisaufew Jo asn ayp sisabbins [aued ayl ‘1D YNM SHNPE U] i€ UOITEPUSWIWIOIY
BASNBU pUe ‘92Ua[NJR]S ‘|001S 8S00] ‘UOISUSISIP [RUILIOPJE 3PNjaUl S108L apIS .
OW 9 JAA0 3|geInp ag 0} UMOYS Ud3( Sey 93 d 03} asuodsay .
93d YIM UOIRUIqUIOD Ul 10 8sh 934 81043q UOIedIISUOD pjiW J0) PaIapISU0 ag Ued Juawajddns Jaqly Jo el .

SUOIRIPISUOI UONEIUBWS/dLf
31eIBPON Buons 93d oyum Juswabeuew yim pasedwod 934 40 asn ayi SpUsIWOdaI [aued sy} Q1D YIM SHNpe U] iz UOIBpUaWIWO0ay

SaAIIEXER] O10WSO

131§ JO 8N 8U} UM 198448 9IS PaAISSAO AJUOWWIOI € S| 82ua|nie| .

J1aq1y J0 asn ay) yum pabenodua aq pjnoys uoirelpAy ajenbapy .

(uIpnuI pue URIQ UO BIEP UIRLIBOUN pUR Payil] AJSA UNIM) 8A110aYs aq 0} steadde wnijjAsd Ajuo ‘sjuswajddns Jaquy parenfens ay) Buowy .

eIl Jaquy ATeIslp Mo| YNM sfenpiaipul Joy Aprepnaiued Q10 4oy Adesayl aull-1siiy se pasn aq ued sjuswajddns Jaqgi4 .

sjuawalddns pue 1a1p WoJy axeIul Jagly |10} auIWwIIap 03 uenodwl SI Juswssasse Arelalq .
SUOIBIZPISUOI UOIIBILSLISIALLY
Mo Jeuonipuod sjuawa|ddns Jaqy INoynm Juswabeuew JaAo uoreluawalddns Jaqgyy 40 asn ay) s3sabbns jaued ayj ‘D1 YIM SHNPE. U] T UOITepUaIWO0I8Y
Jaql4

30USPIA3 JO  UOITEPUSLILLODAI
Aurensa) 10 (pbuans SUOITEPUSLULLOSY

SUONERIBPISUOD UoIeIUBWS|dW| pue SUOIEPUBILWL0IaY J0 Arewwns

‘TalqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2024 June 01.

Gastroenterology. Author manuscript



Page 31

Chang et al.

*SUOINRIBPISUOD UoeIUBLWB|dWI 8U) JO OB 10) 8|e|1eA. 8q 10U ABW 82UBPIAS PUB ‘siaquiswl [aued ay) Jo 80uaLIadXa 8AI1108]00 8y} UO Paseq a.le suolelapIsuod uoleluswadwi 8yl “310N

91eIBPON Buons

a]eJapoiN Buons

a]eJapoiN Buons
Mo [euonipuod
MO |euonipuod

BayLIeIp pue ‘easneu ‘ured [RUILUOPEE ‘BYoepEaY JO S108J9 3PIS UM Paleldosse aq AeN .
sjuabe 51 0 01 30unlpe ue se Jo Juswsde|dal e se pasn aq ue) .
Jwi| e apiaoid Jou S30p [age| BnIp 3yl ING XM 72— SeMm S[eL} Ul JusLyeal) J0 uoleing .

SUOIIBIBPISUOI UOHBIUBWSIAL]
apridofeonud
noyHMm Juswabeuew Jano apridoreanid Jo asn ay} spuaiwodal [sued sy} ‘sjusfie 91O 01 puodsas Jou Op oym DI YIM SHNpe uj :0T UoIepusWodsy

1siuobe 7| H-g

JUBWIEaJ) JO UOIBNUIIUOISIP 0} Buipes] eayLlelp J0 19843 apIS YNM pare1oosse aq Ae|n .
Hwi| e ap1Aoad 10U S30p 3R] BnIp YL ING ‘MM ZT SeA S[eL Ul JusLyeal) J0 uoleing .
sjuabe 51 O 01 10unlpe ue se Jo Juswsde|dal e se pasn aq ue) .

SUOIBIAPISUOI UoREIUBWSIL]
apireuroa|d INoyNM JusWaBeuRW J9A0 apireuRda|d JO asn ay) spusWILL02al [aued ays ‘sjuabe D 1O 0 puodsas 10U Op OUM D1 UHM SHNPE U] 6 UOIRPUSLILLI0dSY

JUBWIEaI) JO UOIBNUIIUOISIP 0} Buipes] eayllelp J0 19843 apIS Ylm pare1oosse aq Ae|n .
1w e ap1Aoad 10U s30p [3ge] Bup Yl INg YM ZT Sem SJel) Ul Juswieal} Jo uoneing .
sjuabe 51 O 01 10unlpe ue se Jo Juswisde|dal e se pasn aq ue) .

SUOIBIAPISUOI UoREIUBWSJAL]
3p10JRUI| INOYMM JUBLIBBRUB J9AO SPII0JIBUI| JO SN BY) SpUBWIWI0D3] [aued ays ‘sjuabe D 1O 01 puodsas 10U Op OUM DI UMM SHNPE U] 8 UOIePUSLILLI0dSY

J191eM pue Pooy YIIM USXE) USUM JaMo| 3¢ 0} SW3as pue Juapuadap-asop S BasneU J0 sH 8y} 1IaASMOY £INd20 Aew easneN .
Hwi| e ap1Aoad 10U s30p [age] Bup Yl ING ‘MM  SBM S[BLI) Ul JUSWIEsI) JO uoleIng .
sjuabe 51 O 01 30unlpe ue se Jo Juswisde|dal e se pasn aq ue) .

SUOIBIAPISUOI UoREIUBSJAL]
au01soadign| INoynMm JuswiaBeuew Jano auolsoidign] Jo asn ay) sisabBins jaued ay ‘siusbe D10 01 puodsal 10U 0P OYM DD YHM SHNPE U] :/ UOIEPUSWIWOdDY

sanbobhe1al09s
BUUSS JO 3sop Jaybiy e yim ind2o Aew Buidweld pue ured [eulwopqy .
asuodsal ou J1 asealoul pue asop Jamo| Je Buiels s1safibins [aued ay | "ad11oeld Ul SBSOP Pasn Ajuowiwod uey Jaybiy si S|eLil ul palen|ens asop ay L .
S108)49 9IS pUB 3JURIS|0) pUL]SISPUN JaNlaq 0} Papaau ale elep ing ‘aleridoldde Ajgeqoud si asn wiud) 18BUO| ‘M 7 10§ PaIONPUOD dJ9M S[eL} 3y} B]IYM .

SUOIBIPISUOI UOREILUBWS[L]
BUUSS INOYIIM JuaWaBeueL 1BA0 BUUSS JO 8sn 8y s1saBBns [aued sy ‘D10 YIM S)NPe U] :9 UOIRPUBLILL0dSY

payesa|o}
se 8sop 8y} Buisealoul pue asop Jamoy & 1e Buness sisebbns jaued ay | “esylreip pue Huidweld ‘ured [eulLIOPae aJe S108))8 8PIS UOWWIOD 1SOW 8y | .

30UBPIAS JO  UOITBPUSLLILLIOISI

Aurensd J0 y1buans

suollepuswiwiodasy

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

available in PMC 2024 June 01.

Gastroenterology. Author manuscript



Page 32

Chang et al.

"|09A16 ausjAyiaA|od ‘934 {181unod-ayl-1ano ‘D1 O ‘uoirednsuod aiyredoipl olwodyd Q1D ‘7 8dAy uluololss V1 H-g

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

Gastroenterology. Author manuscript; available in PMC 2024 June 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Chang et al. Page 33

Table 2.
Interpretation of the Certainty of Effects Using the GRADE Framework

Certainty of Definition

evidence

High We are very confident that the true effect lies close to that of the estimate of the effect.

Moderate We are moderately confident that the true effect lies close to that of the estimate of the effect. There is a possibility that it

is substantially different.

Low Our confidence that the true effect lies close to that of the estimate of the effect is low. The true effect may be substantially
different from the estimate of the effect.

Very low Our confidence that the true effect lies close to that of the estimate of the effect is very low. The true effect is likely
substantially different from the estimate of the effect.

GRADE, Grading of Recommendations Assessment, Development, and Evaluation.
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