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BACKGROUND & AIMS: Irritable bowel syndrome (IBS) is a
common disorder of gut–brain interaction associated with
significant disease burden. This American Gastroenterological
Association guideline is intended to support practitioners in
decisions about the use of medications for the pharmacological
management of IBS-C and is an update of a prior technical re-
view and guideline. METHODS: The Grading of Recommenda-
tions Assessment, Development and Evaluation framework was
used to assess evidence and make recommendations. The
technical review panel prioritized clinical questions and out-
comes according to their importance for clinicians and patients
and conducted an evidence review of the following agents:
tenapanor, plecanatide, linaclotide, tegaserod, lubiprostone,
polyethylene glycol laxatives, tricyclic antidepressants, selec-
tive serotonin reuptake inhibitors, and antispasmodics.
The Guideline Panel reviewed the evidence and used the
Evidence-to-Decision Framework to develop recommendations.
CONCLUSIONS: The panel agreed on 9 recommendations for the
management of patients with IBS-C. The panel made a strong
recommendation for linaclotide (high certainty) and conditional
recommendations for tenapanor, plecanatide, tegaserod, and
lubiprostone (moderate certainty), polyethylene glycol laxatives,
tricyclic antidepressants, and antispasmodics (low certainty).
The panel made a conditional recommendation against the use of
selective serotonin reuptake inhibitors (low certainty).

Keywords: Irritable Bowel Syndrome; Treatment; Symptoms;
Quality of Life; Randomized Controlled Trial; Meta-Analysis;
Linaclotide; Plecanatide; Lubiprostone; Tenapanor; Tegaserod;
Polyethylene Glycol; Antispasmodic; Tricyclic Antidepressant;
Selective Serotonin Reuptake Inhibitor.
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take inhibitor; TCA, tricyclic antidepressant; TIA, transient ischemic
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This guideline is 1 of 2 related documents that provide
updated evidence-based recommendations for the
management of irritable bowel syndrome (IBS).
Although this guideline focuses on the pharmacological
management of IBS with predominant constipation, a
separate and accompanying guideline focuses on
pharmacological management of IBS with predomi-
nant diarrhea. Because these 2 documents serve as
stand-alone guidelines that replace the prior technical
review and guideline on the American Gastroentero-
logical Association Guideline platform, sections of the
documents and select recommendation statements are
common to both guidelines.

rritable bowel syndrome (IBS) is a common disorder
Iof gut–brain interaction with a worldwide prevalence
among adults between 4.1% (Rome IV criteria) and 10.1%
(Rome III criteria).1–3 IBS affects people regardless of race,
age, or sex, but it is most common in women and younger
individuals. Although not a life-threatening condition, IBS is
associated with significant disease burden, including
decrease in quality of life (QOL), elevated rates of psycho-
logical comorbidities, and high economic costs.4–7 Patients
with IBS report worse health-related QOL than patients with
diabetes or end-stage renal disease.8 The impact of IBS on
daily functioning can be demonstrated by high rates of
absenteeism (average of 13.4 days of work or school per
year compared with 4.9 days for those without IBS) and
presenteeism (87% report reduced productivity at work in
the past week resulting in nearly 14 hours per week of lost
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productivity due to IBS).9–11 Socially, the impact of IBS on
daily life can be seen in the negative impact of eating outside
the home, going out with friends, traveling, and going to
new or unfamiliar places.12,13

IBS with predominant constipation (IBS-C) is a subtype
of IBS that accounts for more than one-third of IBS cases.3

The IBS in America survey, conducted by the American
Gastroenterological Association (AGA), found that in-
dividuals with IBS-C are more likely to report feeling self-
conscious, avoiding sex, having difficulty concentrating, and
not feeling able to reach one’s full potential.14 A positive
diagnosis of IBS-C can be made on the basis of medical
history and physical examination, evaluation of gastrointes-
tinal symptoms (especially alarm signs), limited diagnostic
testing, and use of the symptom-based Rome IV criteria.15

The presence of alarm features, such as new symptom
onset after age 50 years; rectal bleeding not attributable to
hemorrhoids or anal fissures; unintentional weight loss; iron
deficiency anemia; nocturnal diarrhea; and a family history
of colon cancer, inflammatory bowel disease, or celiac dis-
ease, requires more patient-specific investigations.

Objective
Since the AGA published the first IBS technical review

(TR) and guideline in 2014,16,17 new pharmacological treat-
ments have become available and new evidence has accu-
mulated about established treatments. The purpose of these
guidelines is to provide updated evidence-based recom-
mendations for the pharmacological management of in-
dividuals with IBS-C based on a systematic and
comprehensive synthesis of the literature. In addition, we
included recommendations for the following 3 classes of
pharmacotherapeutic agents for IBS: tricyclic antidepres-
sants (TCAs), selective serotonin reuptake inhibitors (SSRIs),
and antispasmodics, not specific to one bowel subtype, which
were included in the prior TR and guideline.16,17 Updated
evidence-based recommendations for IBS with predominant
diarrhea (IBS-D) are available in a separate guideline.

Target Audience
The target audience of these guidelines includes primary

care and gastroenterology health care professionals, patients,
and policy makers. These guidelines are not intended to
impose a standard of care, rather they provide the basis for
rational informed decisions for patients and health care
professionals. Statements regarding the underlying values
and preferences, as well as qualifying remarks accompanying
each recommendation, should never be omitted when quot-
ing or translating recommendations from these guidelines.
Recommendations provide guidance for typical patients with
IBS-C; no recommendation can consider all of the unique
individual circumstances that must be accounted for when
making recommendations for individual patients. However,
discussions about benefits and harms can be used for shared
decision making, especially for conditional recommendations
when patient values and preferences are important to
consider. These recommendations are summarized in Table 1
(Executive Summary of Recommendations).
Methods
Overview

This document represents the official recommendations of
the AGA and was developed using the Grading of Recommen-
dations Assessment, Development and Evaluation (GRADE)
framework. and adheres to best practices in guideline devel-
opment, as outlined by the National Academy of Medicine
(formerly Institute of Medicine) previously. Development of
this guideline was fully funded by the AGA Institute.18

Guideline Panel Composition and Conflict of
Interest

Members of the guideline and TR panels were selected on
the basis of their clinical and methodological expertise after
undergoing a vetting process that required disclosing all con-
flicts of interest. The TR panel consisted of 2 content experts
with expertise in IBS (A.L., L.C.) and a guideline methodologist
with expertise in evidence synthesis and GRADE (S.S.). This
guideline was developed by a multidisciplinary panel that
included a family medicine practitioner (J.H.), general gastro-
enterologist (W.S.), gastroenterologist with expertise in IBS
(G.N.V), and a guideline methodologist (S.S.). Panel members
disclosed all potential conflicts of interest. Conflicts were
managed according to AGA policies, the National Academy of
Medicine, and Guidelines International Network standards. The
methodologist had no conflict of interest. No guideline panel
member was excused from participation in the process owing
to disqualifying conflict.

Scope
The guideline panel and TR team identified and formulated

clinically relevant questions focused on pharmacological ther-
apies for IBS-C. As this was an update of a prior IBS guideline
published in 2014,17 the authors identified new clinical ques-
tions and reviewed the evidence for pharmacological therapies
from the prior guideline. This guideline provides new or
updated recommendations for the following pharmacological
therapies for IBS-C: tenapanor, plecanatide, linaclotide, tega-
serod, and a review of the evidence and recommendations for
lubiprostone and polyethylene glycol (PEG) laxatives. In addi-
tion, we included recommendations for 3 classes of pharma-
cotherapeutic agents for IBS (TCAs, SSRIs, and antispasmodics)
that are not specific to one IBS bowel subtype and were
included in the prior TR and guidelines.16,17

Formulation of Clinical Questions and
Determining Outcomes of Interest

A protocol was developed a priori by the TR panel to guide
the systematic review. The PICO format was used to outline the
specific patient population (P), intervention (I), comparator (C),
and outcome(s) for each clinical question. We focused on adults
(aged 18 years and older) with IBS using symptom-based
diagnostic criteria. The panel selected desirable (benefits) and
undesirable (harms) patient-important outcomes that were
consistent with the prior technical review. Only CRITICAL and
IMPORTANT outcomes (for decision making) were summarized
in the evidence profiles. The US Food and Drug Administration
(FDA) responder end point for IBS-C was considered to be a
CRITICAL outcome. However, when this end point was not



Table 1.Executive Summary of Recommendations

New or updated recommendationsa Strength of recommendation Certainty of evidence

1. In patients with IBS-C, the AGA suggests using tenapanor Conditional Moderate

2. In patients with IBS-C, the AGA suggests using plecanatide Conditional Moderate

3. In patients with IBS-C, the AGA recommends using linaclotide Strong High

4. In patients with IBS-C, the AGA suggests using tegaserod
Implementation remark: Tegaserod was reapproved for women under

the age of 65 years without a history of cardiovascular ischemic
events (such as myocardial infarction, stroke, TIA, or angina)

Conditional Moderate

5. In patients with IBS-C, the AGA suggests using lubiprostone Conditional Moderate

6. In patients with IBS-C, the AGA suggests using PEG laxatives Conditional Low

7. In patients with IBS, the AGA suggests using TCAs Conditional Low

8. In patients with IBS, the AGA suggests against using SSRIs Conditional Low

9. In patients with IBS, the AGA suggests using antispasmodics Conditional Low

aFor all recommendation statements, the comparator was no drug treatment.
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available, adequate global relief was considered to be a CRIT-
ICAL outcome. For IBS-C, the FDA responder end point was
defined as a participant who reports both a �30% reduction in
average daily worst abdominal pain scores and an increase of
�1 complete spontaneous bowel movements (CSBMs) per
week compared with baseline for �6 of 12 weeks. The Euro-
pean Medicines Agency responder end point was similar to the
FDA responder end point except it was for �13 of 26 weeks.
The following outcomes were considered IMPORTANT out-
comes: abdominal pain response, CSBM response, and
improvement in IBS-QOL score. Undesirable outcomes included
adverse effects leading to treatment discontinuation. For IBS-
QOL score, the range is 0 to 100 and a minimal important
difference is 14.19 The minimal clinically meaningful improve-
ment (often referred to as the smallest difference that patients
care about) was defined by the authors as an improvement
over placebo in an outcome of �10% (consistent with the prior
TR16). This threshold was used to make contextualized judg-
ments about imprecision.

Search Strategy
An experienced medical librarian conducted a comprehen-

sive search of the following databases (Ovid Medline In-Process
& Other Non-Indexed Citations, Ovid MEDLINE, EMBASE, and
Wiley Cochrane Library) from inception to April 21, 2020, using
a combination of controlled vocabulary terms supplemented
with keywords (see Supplementary Figure 1). To ensure that
recent studies were not missed, searches were updated before
external review. The search was limited to English language
and human adults. The bibliography of prior guidelines and the
included references were searched to identify relevant studies
that may have been missed. In addition, content experts helped
identify any ongoing studies.

Study Selection, Data Collection, and Analysis
The inclusion and exclusion criteria were based on the

formulated clinical questions. Only randomized controlled trials
(RCTs) conducted in adults with IBS evaluating interventions of
interest were considered. The title and abstract of each iden-
tified reference were reviewed by 1 investigator (S.S.). Each
full-text article was evaluated by all members of the TR team;
any question or uncertainty was resolved by means of discus-
sion with the team. If results were incomplete or unclear, study
authors or study sponsors were contacted for additional in-
formation. Outcomes were abstracted and reported as failure of
symptom relief (FDA responder), failure of abdominal pain
response, failure of CSBM response, failure to achieve a clini-
cally meaningful improvement in IBS-QOL, and adverse events
leading to treatment discontinuation or other harm outcomes.
Pooled relative risk (RR) or odds ratios and 95% CIs were
calculated using the Mantel-Haenszel fixed-effects model (in the
absence of heterogeneity and if fewer than 3 studies) or the
DerSimonian-Liard random-effects model.20 Statistical hetero-
geneity was assessed using the I2 statistic. Direct comparisons
were performed using RevMan, version 5.3 (Cochrane Collab-
oration, Copenhagen, Denmark). See Supplementary Figure 2
for the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses flow diagram.
Certainty of the Evidence
Risk of bias was assessed using the Cochrane Risk-of-Bias

Tool for RCTs and the certainty of evidence was assessed us-
ing the GRADE approach, which is the framework used for the
development of AGA guidelines.18 The certainty of evidence
reflects the extent of our confidence in the estimates of effect.
Evidence from RCTs start as high certainty and evidence
derived from observational studies start as low certainty. For
each outcome, the evidence is graded as high, moderate, low, or
very low (Table 2). The evidence can be rated down for risk of
bias, inconsistency, indirectness, imprecision, and publication
bias. The certainty of evidence originating from observational
studies can be rated up when there is a large magnitude of
effect or dose–response relationship. Judgments about the
certainty of evidence were determined via consensus and an



Table 2. Interpretation of Strong and Conditional Recommendations Using the Grading of Recommendations Assessments,
Development, and Evaluation Framework

Implications Strong recommendation Conditional recommendation

For patients Most individuals in this situation would want the
recommended course of action and only a small
proportion would not.

The majority of individuals in this situation would want the
suggested course of action, but many would not.

For clinicians Most individuals should receive the intervention. Formal
decision aids are not likely to be needed to help
individuals make decisions consistent with their values
and preferences.

Different choices will be appropriate for individual patients
consistent with his or her values and preferences. Use
shared decision making. Decision aids may be useful
in helping patients make decisions consistent with
their individual risks, values and preferences.

For policy makers The recommendation can be adapted as policy or
performance measure in most situations

Policy making will require substantial debate and
involvement of various stakeholders. Performance
measures should assess whether decision making is
appropriate.

NOTE. Strong recommendations are indicated by statements that lead with “we recommend” and conditional recommen-
dations are indicated by statements that lead with “we suggest.”
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overall judgment of certainty of evidence was made for each
PICO. Evidence profiles were developed for each intervention
using the GRADEpro Guideline Development Tool.21 Therapies
for which no new evidence was identified, the evidence is
summarized from the prior TR and guideline.

Evidence to Recommendations
The guideline and TR panels met face to face to discuss the

evidence and the guideline authors subsequently formulated
the guideline recommendations. Based on the Evidence-to-
Decision Framework, the panel considered the certainty of
evidence, balance of benefit and harms, patient values and
preferences, and (when applicable) feasibility, acceptability,
equity, and resource use. For all recommendations, the panel
reached consensus. The certainty of evidence and the strength
of recommendation are provided for each clinical question. As
per GRADE methodology, recommendations are labeled as
“strong” or “conditional.” The phrase “we recommend” in-
dicates strong recommendations and “we suggest” indicates
conditional recommendations. Table 3 provides the suggested
interpretation of strong and weak recommendations for
Table 3. Interpretation of the Certainty in Evidence of Effects us
Development and Evaluation Framework

Certainty of evidence

High
⨁⨁⨁⨁

We are very confident that the true effect l

Moderate
⨁⨁⨁�

We are moderately confident in the effect
effect, but there is a possibility that it is

Low
⨁⨁��

Our confidence in the effect estimate is limi
the effect.

Very low
����

We have very little confidence in the effect
estimate of effect
patients, clinicians, and health care policy makers. For all the
recommendations, the intervention is compared with “not us-
ing the intervention” or the treatment is recommended or
suggested “over no drug treatment.” The comparator is not
explicitly included in the recommendation statement to avoid
redundancy.
Review Process
This guideline was submitted for public comment and in-

ternal review and was approved by the AGA Governing Board.
Recommendations
A summary of all the recommendations is provided in

Table 1. A description of included studies is provided in
Table 4 and an overview of the relative and absolute ef-
fect estimates for the critical outcomes is provided in
Table 5. For all recommendations in this document, the
pharmacological agent was compared with “no drug
treatment.”
ing the Grading of Recommendations Assessments,

Definition

ies close to that of the estimate of the effect.

estimate. The true effect is likely to be close to the estimate of the
substantially different.

ted. The true effect may be substantially different from the estimate of

estimate. The true effect is likely to be substantially different from the



Table 4.Study Characteristics and Relevant Patient-Important Outcomes

Study and setting Patients Intervention
Symptom relief
(FDA responder) Global symptoms Abdominal pain CSBM IBS-QOL

Tenapanor for
IBS-C
Chey25

2020
T3MPO-1
92 US sites

n ¼ 629

Outpatients (18–75 y) with
IBS-C

(Rome III)a

Tenapanor
50 mg bid

Reduction of �30%
from baseline in
worst abdominal
pain and stool
frequency
responder �1
CSBM/wk from
baseline) in the
same week for
�6 of 12 wk

Weekly adequate
relief and degree
of relief of IBS
symptoms (using
a yes or no
question

Reduction of �30%
from baseline in
worst abdominal
pain for �6 of 12
wk

�1 CSBM/wk from
baseline) for �6
of 12 wk

Not reported

Chey26

2021
T3MPO-2
92 US sites

n ¼ 620

Outpatients (18–75 y) with
IBS-C (Rome III)a

Tenapanor
50 mg bid

Reduction of �30%
from baseline in
worst abdominal
pain and stool
frequency
responder �1
CSBM/wk from
baseline) in the
same week for
�13 of 26 wk

Weekly adequate
relief and degree
of relief of IBS
symptoms (using
a yes or no
question

Reduction of �30%
from baseline in
worst abdominal
pain for �13 of
26 wk

�1 CSBM/wk from
baseline) for �13
of 26 wk

Change from
baseline in the
IBS-QOL
questionnaire
score

Chey24

2017
Phase 2b
79 sites n ¼ 356

Outpatients (18–75 y) with
IBS-C (Rome III)a

Tenapanor
50 mg bid
(other
arms
were 5
and 20
mg bid)

Reduction of �30%
from baseline in
worst abdominal
pain and �1
CSBM/wk from
baseline) in the
same week for
�6 of 12 wk

Not measured Reduction of �30%
from baseline in
worst abdominal
pain for �6 of 12
wk

�1 CSBM/wk from
baseline) for �6
of 12 wk

Not reported
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Table 4.Continued

Study and setting Patients Intervention
Symptom relief
(FDA responder) Global symptoms Abdominal pain CSBM IBS-QOL

Plecanatide for
IBS-C
Brenner32

2018
Study 1
130 US sites

n ¼ 1054
Study 2
140 US sites

n ¼ 1135

Outpatients 18–85 y with
IBS-C (Rome III) with, at
baseline, �25% of
SBMs (BSFS score of 1
or 2) and <25% of
reported SBMs (BSFS
score of 6 or 7)

Plecanatide
3 mg or 6 mg

once daily

Reduction of �30%
from baseline in
worst abdominal
pain and stool
frequency
responder
(reported an
increase of �1
CSBM/wk from
baseline) in the
same week for
�6 of 12 wk

— Reduction of �30%
from baseline in
weekly average
worst abdominal
pain score for
�6 of 12 wk

�1 CSBM from
baseline in at
least 6 of 12 wk

—

Linaclotide for
IBS-C
Yang41

2018
98 centers (China,

United States,
Canada,
Australia, and
New Zealand)

Outpatients, aged �18 y,
with IBS-C (Rome III)
with, at baseline, <3
BMs/wk and �1
additional bowel
symptom during >25%
of BMs (straining,
lumpy/hard stools, or
sensation of incomplete
evacuation)

Linaclotide
290 mg
once daily

Both a reduction of
�30% in
average weekly
abdominal pain
or abdominal
discomfort score
and an increase
in�1 CSBMs/wk
from baseline for
�6 of 12 wk

Relief of IBS
symptoms
weekly scores
(IBS symptom
severity,
constipation
severity, and
adequate relief
for �6 of 12 wk

Reduction of �30%
from baseline in
the weekly
abdominal pain
score for �9 of
12 wk

�3 CSBMs/wk from
baseline and an
increase in �1
CSBM/wk for �9
of 12 wk

Not reported

Chey40

2012
102 centers

(United States)

Outpatients, aged �18 y,
with IBS-C (Rome II)
with, at baseline, <3
BMs/wk and �1
symptom during >25%
of BMs (straining,
lumpy/hard stools, or
sensation of incomplete
evacuation)

Linaclotide
290 mg
once daily

Reduction of �30%
in average daily
worst abdominal
pain score and
an increase in
�1 CSBM/wk
from baseline in
the same week
for �6 of 12 wk

Adequate relief of
IBS symptoms
for �6 of 12 wk

Reduction of �30%
from baseline in
the average daily
abdominal pain
score for �9 of
12 wk

�3 CSBMs/wk from
baseline and an
increase in �1
CSBMs/wk for
�9 of 12 wk

No responder
definition, mean
change from
baseline to wk
12 reported in a
separate
publication
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Table 4.Continued

Study and setting Patients Intervention
Symptom relief
(FDA responder) Global symptoms Abdominal pain CSBM IBS-QOL

Rao38

2012
118 centers (111

in the United
States, 7 in
Canada)

Outpatients, aged �18 y,
with IBS-C (Rome II)
with, at baseline, <3
BMs/wk and �1
symptom during >25%
of BMs (straining,
lumpy/hard stools, or
sensation of incomplete
evacuation)

Linaclotide
290 mg
once daily

Reduction of �30%
in average daily
worst abdominal
pain score AND
an increase in
�1 CSBM/wk
from baseline for
�6 of 12 wk

Adequate relief of
IBS symptoms
(12-wk change
from baseline) or
change from
baseline for �6
of 12 wk

Reduction of �30%
from baseline in
the average daily
abdominal pain
score for �9 of
12 wk

�3 CSBMs/wk from
baseline and an
increase in �1
CSBM/wk for �9
of 12 wk

No responder
definition, mean
change from
baseline to wk
12 reported in a
separate
publication

Johnston39

2010
92 centers (US

and Canada)

Outpatients, aged �18 y,
with IBS-C (Rome II)
with, at baseline, <3
BMs/wk and �1
symptom during >25%
of BMs (straining,
lumpy/hard stools, or
sensation of incomplete
evacuation)

Linaclotide
290 mg
once daily

Not reported Adequate relief of
IBS symptoms
for �9 of 12 wk

Rot reported �3 CSBMs/wk from
baseline and an
increase in �1
CSBM/wk for �9
of 12 wk

Responder
definition:
change from
baseline in the
overall IBS-QOL
score of �14

Tegaserod for
IBS-C
Muller-Lissner49

(Study 301)
2001
92 centers

(Europe,
South Africa,
United States)

Outpatients, aged �18 y,
with IBS-C (Rome I) and
have �2 of 3
constipation symptoms
�25% of the time
during the 3 mo before
the study (<3 BMs/wk,
hard/lumpy stools,
straining)

Tegaserod, 2
mg bid or
6 mg bid

Both a reduction of
�30% in
average weekly
abdominal pain
and an increase
in �1 BM/wk
from baseline for
�6 of 12 wk

IBS symptoms
“completely or
considerably”
relieved for �6 of
12 wk or at least
“somewhat”
relieved for all 12
wk

Mean reduction in
abdominal pain/
discomfort of
�40% and a
reduction of �20
mm (VAS, 0–100)
over 12 wk

An increase of �1
BMs/wk for �6
of 12 wk

Change from
baseline to wk
12 in IBS-QOL
Global Score
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Table 4.Continued

Study and setting Patients Intervention
Symptom relief
(FDA responder) Global symptoms Abdominal pain CSBM IBS-QOL

Novick51 (Study
358)

2002
131 centers

(North
America,
Europe)

Outpatients, women, aged
�18 y, with IBS-C
(Rome I) and have �2 of
3 constipation
symptoms �25% of the
time during the 3 mo
before the study (<3
BMs/wk, hard/lumpy
stools, straining)

At least mild pain (>1.5 on
a 7-point scale) and at
least normal stool
consistency (>3.5 on a
7-point scale) during
the baseline period

Tegaserod, 2
mg bid or
6 mg bid

Both a reduction of
�30% in
average weekly
abdominal pain
and an increase
in �1 BMs/wk
from baseline for
�6 of 12 wk

IBS symptoms
“completely” or
“considerably”
relieved for �6 of
12 wk or at least
“somewhat”
relieved for all 12
wk

Not reported An increase of �1
BMs/wk for �6
of 12 wk

—

Lefkowitz50

(Study 351)
1999

49 centers (North
and South
America,
South Africa)

Outpatients, aged �18 y,
with IBS-C (Rome I)

Tegaserod, 2
mg bid or
6 mg bid

Both a reduction of
�30% in
average weekly
abdominal pain
and an increase
in �1 BMs/wk
from baseline for
�6 of 12 wk

IBS symptoms
“completely” or
“considerably”
relieved for �6 of
12 wk or at least
“somewhat”
relieved for all 12
wk

Mean reduction in
abdominal pain/
discomfort of
�40% and a
reduction of �20
mm (VAS, 0–100)
over 12 wk

An increase of �1
BMs/wk for �6
of 12 wk

Change from
baseline to wk
12 in IBS-QOL
Global Score

FDA52 (Study 307)
2018
92 centers (US

and Canada)

Outpatients, aged �18 y,
with IBS-C (Rome I)

Tegaserod, 2
mg bid or
6 mg bid

Both a reduction of
�30% in
average weekly
abdominal pain
and an increase
in �1 BMs/wk
from baseline for
�6 of 12 wk

IBS symptoms
“completely” or
“considerably”
relieved for �6 of
12 wk or at least
“somewhat”
relieved for all 12
wk

Mean reduction in
abdominal pain/
discomfort of
�40% and a
reduction of �20
mm (VAS, 0–100)
over 12 wk

An increase of �1
BMs/wk for �6
of 12 wk

Responder
definition:
change from
baseline in the
overall IBS-QOL
score of �14

bid, twice daily.
aAll patients met Rome III criteria for IBS-C and were required to meet the following clinical criteria during the 2-week baseline run-in period: (i) a mean abdominal pain score
of at least 3 on a 0- to 10-point numeric rating scale where a score of 0 indicates no pain and 10 indicates very severe pain; (ii) less than 3 complete spontaneous bowel
movements (CSBMs) per week, where a CSBM is defined as a spontaneous bowel movement (SBM) that is associated with a sense of complete evacuation (an SBM is a
bowel movement occurring in the absence of laxative use); and (iii) less than or equal to 5 SBMs per week.
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Table 5.An Overview of the Effect Estimates for the Newer Pharmacological Agents

Critical outcomes
No. of participants

(studies) RR (95% CI)
Absolute effects

(95% CI)
Certainty of
evidence

Tenapanor
Failure of symptom relief (FDA

responder definition)
1372 (2 RCTs) 0.84 (0.79–0.90) 125 fewer per 1000 (from

78 fewer to 165 fewer)
⨁⨁⨁�

MODERATE
AE (diarrhea) leading to

treatment discontinuation
1382 (3 RCTs) 6.27 (2.99–13.15) 61 more per 1000 (from 23

more to 141 more)
⨁⨁⨁�

MODERATE

Plecanatide
Failure of symptom relief (FDA

responder definition)
1632 (3 RCTs) 0.87 (0.83–0.92) 108 fewer per 1000 (from

67 fewer to 141 fewer)
⨁⨁⨁�

MODERATE
AE leading to treatment

discontinuation
1632 (3 RCTs) 5.68 (2.10–15.39) 23 more per 1000 (from 5

more to 70 more)
⨁⨁⨁�

MODERATE

Linaclotide
Failure of symptom relief (FDA

responder definition)
2443 (3 RCTs) 0.81 (0.77–0.85) 154 fewer per 1000 (from

122 fewer to 187 fewer)
⨁⨁⨁⨁

HIGH
AE leading to treatment

discontinuation
2612 (3 RCTs) 14.94 (4.65–8.03) 32 more per 1000 (from 8

more to 108 more)
⨁⨁⨁�

MODERATE

Tegaserod
Failure of symptom relief (FDA

responder definition)
2883 (4 RCTs) 0.87 (0.8–0.93) 100 fewer per 1000 (from

54 fewer to 145 fewer)
⨁⨁⨁�

MODERATE
AE leading to treatment

discontinuation
2939 (4 RCTs) 1.30 (0.97–1.74) 15 more per 1000 (from 2

fewer to 37 more)
⨁⨁⨁�

MODERATE
AE leading to treatment

discontinuation (age <65
years and low CV risk)

2752 (4 RCTs) 1.37 (0.99–1.88) 17 more per 1000 (from
0 fewer to 40 more)

⨁⨁⨁�
MODERATE

AE, adverse event; CV, cardiovascular.
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1. Should Tenapanor Be Used in Patients With
Irritable Bowel Syndrome With Constipation?

The AGA suggests using tenapanor in patients with
IBS-C.
(Conditional recommendation, moderate certainty)

Tenapanor is a first-in-class, small-molecule inhibitor of
the gastrointestinal sodium/hydrogen exchanger isoform 3,
which is expressed on the apical surface of the small in-
testine and colon and is primarily responsible for the ab-
sorption of sodium.22 It is locally acting and minimally
absorbed. Tenapanor decreases absorption of sodium and
phosphate and increases water secretion into the intestinal
lumen and has been found to have antinociceptive effects.23

Tenapanor is FDA-approved for the treatment of IBS-C at a
dosage of 50 mg twice daily.

Summary of the evidence. Three placebo-controlled
RCTs (1 phase 2b and 2 phase 3) have evaluated the effi-
cacy and safety of tenapanor in patients with IBS-C.24–26

The phase 2b RCT was a dose-ranging study (5, 20, and
50 mg twice daily) in which 89 of the 356 patients with
IBS-C were randomized to receive the 50-mg dosage of
tenapanor and 90 patients to placebo for 12 weeks.24 The
2 phase 3, placebo-controlled RCTs (T3MPO-1 and T3MPO-
2) randomized patients with IBS-C to receive tenapanor 50
mg twice daily or placebo. One of the phase 3 RCTs
(T3MPO-1) included 307 patients with IBS-C who received
tenapanor and 299 who received placebo for 12 weeks,
followed by a 4-week randomized withdrawal period.25 A
second phase 3 RCT (T3MPO-2) included 293 patients with
IBS-C randomized to receive tenapanor and 300 patients to
receive placebo for 26 weeks.26 Patients included in these
trials met Rome III criteria for IBS-C27 and reported
(during the 2-week baseline period) an average weekly
stool frequency of �5 SBMs and �3 CSBMs, an average
weekly stool consistency of Bristol Stool Form Scale
(BSFS)28 type �3, an average weekly abdominal pain score
of �3 on a scale of 0–10 (0 indicating no pain and 10 the
worst imaginable pain), and no liquid stools for any SBMs
or mushy stools for >1 SBM. In the 2 phase 3 trials, the
primary efficacy responder definition was the FDA
responder end point for IBS-C.29 In the phase 2b trial, the
primary efficacy end point was the CSBM responder rate,
which was defined as the proportion of patients with an
increase of �1 CSBM per week compared with baseline for
at least 6 of the 12 treatment weeks. The FDA responder
was a secondary end point.24

Benefits. In total, 688 patients with IBS-C were treated
with tenapanor 50 mg twice daily and 684 were treated
with placebo for a duration of 12 weeks. Compared with
placebo, patients who received tenapanor experienced
greater symptom relief using the FDA responder end point
for IBS-C across the 3 studies (RR, 0.84; 95% CI, 0.79–0.90).



July 2022 AGA Guidelines 127

GU
ID
EL
IN
ES
The FDA end point for IBS-C was met by 34.1% in the
tenapanor group vs 21.7% in the placebo group.24–26 In 1 of
the phase 3 trials that was 26 weeks in duration, a
considerably greater proportion of patients in the tenapanor
group met the European Medicines Agency responder end
point compared with placebo (35.5% vs 24.3%).26 With
respect to individual symptoms, tenapanor demonstrated a
higher success rate compared with placebo for improve-
ment in abdominal pain (RR, 0.81; 95% CI, 0.73–0.88) with
a risk difference of 12.1% and improvement in CSBM
response (RR, 0.83; 95% CI, 0.77–0.90) with a risk differ-
ence of 11.3% over 12 weeks.24–26 In the 2 phase 3 trials, a
greater proportion of patients with IBS-C taking tenapanor
(58.1%) reported adequate relief of IBS symptoms at 12
weeks of treatment compared with placebo (41.1%) (RR,
0.71; 95% CI, 0.61–0.82).25,26

Adverse events. Diarrhea was the most common
adverse event, occurring in 14.8% of patients receiving
tenapanor compared with 2.3% of patients receiving pla-
cebo. Diarrhea led to discontinuation of medication in 6.6%
of patients receiving tenapanor and 1.0% receiving placebo.
With respect to serious adverse events (SAEs) across the 3
trials, 11 patients receiving tenapanor experienced an SAE
(eg, diarrhea, abdominal pain, nausea, chronic obstructive
pulmonary disease, panic, osteoarthritis, migraine, and
depression) compared with 7 patients in the placebo group.
Only the diarrhea SAE was judged by the investigator to be
“possibly related” to treatment. No deaths occurred in the
trials.

Certainty in evidence of effects. The panel rated
down for imprecision (FDA and CSBM responder end
points) because the CI crossed our threshold of a clinically
meaningful difference. The trials were considered to have a
low risk of bias. The overall certainty in evidence for tena-
panor was MODERATE. See Supplementary Table 1 for the
full evidence profile.

Rationale. The panel made a conditional recommen-
dation for the use of tenapanor in individuals with IBS-C,
noting the low rates of diarrhea leading to treatment
discontinuation and improvement in abdominal pain and
CSBM response (including the FDA combined end point)
compared with placebo. Although not included in the evi-
dence profiles, tenapanor was associated with improvement
in other clinically important end points, including SBM fre-
quency; stool consistency; and global measures of IBS
severity, constipation severity, and treatment satisfaction
compared with placebo.24–26 Diarrhea was the most com-
mon adverse event, leading to discontinuation of medication
in 6.6% of patients in the tenapanor group compared with
1.0% in the placebo group. Importantly, the efficacy of
tenapanor is maintained beyond the initial 12 weeks, as
shown by results of the T3MPO-2 trial in which the treat-
ment period was 26 weeks. The T3MPO-1 trial included a 4-
week randomized withdrawal period after completion of the
12-week treatment period and patients who were switched
from placebo to tenapanor during this 4-week period had a
significant improvement in weekly CSBM frequency
compared with those who were switched from tenapanor to
placebo.
2. Should Plecanatide Be Used in Patients With
Irritable Bowel Syndrome With Constipation?

The AGA suggests using plecanatide in patients with
IBS-C.
(Conditional recommendation, moderate certainty)

Plecanatide is a nonabsorbed 16-amino acid peptide
structurally similar to uroguanylin, which, like linaclotide,
stimulates the guanylate cyclase C (GC-C) receptor on
enterocytes via the secondary messenger cyclic guanosine
monophosphate, which activate the cystic fibrosis trans-
membrane conductance regulator, causing fluid and elec-
trolyte secretion30 and reducing visceral hypersensitivity in
an animal model.31 In contrast to linaclotide, which is not
pH-sensitive, plecanatide has a higher affinity to the GC-C
receptor in the more acidic environment seen in proximal
duodenum. Plecanatide is FDA-approved for the treatment
of IBS-C and chronic idiopathic constipation (CIC) at a
dosage of 3 mg once daily.

Summary of the evidence. In 2 large phase 3 trials,32

the efficacy of 2 dosages of plecanatide (3 mg and 6 mg once
daily) was assessed over 12 weeks in patients with IBS-C.
Patients included in these trials met Rome III criteria for
IBS-C27 and reported (during the 2-week baseline period)
no more than 3 CSBMs or >6 SBMs per week, and an
average worst abdominal pain score of �3 on a scale from
0 to 10. Patients could not report a worst abdominal pain
score of 0 for more than 2 days or BSFS score of 7 for 1 or
more days, or a BSFS28 score of 6 for more than 1 day. The
primary efficacy outcomes were the FDA responder end
point for IBS-C,29 along with the abdominal pain and CSBM
responder definitions (see Table 4). A phase 2b dose-
ranging trial that included a 3-mg treatment arm, pub-
lished only in abstract form, was also included.33

Benefits. In total, 814 patients with IBS-C were treated
with plecanatide (3 mg) and 818 with placebo. Compared
with placebo, patients who received plecanatide showed
greater symptom relief using the FDA responder end point
for IBS-C (RR, 0.87; 95% CI, 0.83–0.92). The FDA end point
for IBS-C was met by 27.4% in the plecanatide group vs
16.9% in the placebo group. With respect to individual
symptoms, plecanatide demonstrated a higher success rate
over the initial 12 weeks, compared with placebo, for
improvement in abdominal pain (RR, 0.86; 95% CI, 0.81–
0.92) with a risk difference of 10.1% and CSBM (RR, 0.84;
95% CI, 0.79–0.91) with a risk difference of 10.9%.

Adverse events. Diarrhea was the most common
adverse event. In the phase 3 trials, diarrhea was reported
by 4.3% of patients receiving plecanatide compared with
1% of patients receiving placebo. Diarrhea led to discon-
tinuation in 1.2% of patients receiving plecanatide (3 mg)
compared with 0% receiving placebo. The incidence of SAEs
was 0.8%, which was similar in patients treated with ple-
canatide and placebo. There were no diarrhea-related SAEs,
but 1 death was reported (drowning) that was deemed
unrelated to the study drug.
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Certainty in evidence of effects. The panel rated
down for imprecision across many of the outcomes because
the CI crossed our threshold of a clinically meaningful dif-
ference. The trials were considered to have low risk of bias.
The overall certainty in evidence for plecanatide was
MODERATE. See Supplementary Table 2 for the full evi-
dence profile.

Rationale. In individuals with IBS-C, plecanatide
treatment results in greater improvement in the FDA end
point for IBS-C, as well as the components of the FDA end
point (ie, abdominal pain and CSBM response). However, the
improvement in these end points may be small in some
patients. The panel made a conditional recommendation for
the use of plecanatide in individuals with IBS-C. Although
not included in the evidence profiles, plecanatide was
associated with improvement in stool frequency, bloating,
straining, and global measures of treatment satisfaction
compared with placebo.32 Diarrhea was the most common
adverse event (4.3% plecanatide vs 1.0% placebo); 1.2% of
patients withdrew from the trials due to diarrhea from
plecanatide. The odds of diarrhea and diarrhea-related
withdrawals were similar between the 2 GC-C agonists,
plecanatide and linaclotide, based on a meta-regression
analysis, which controlled for differences in diarrhea rates
in the placebo arm.34

3. Should Linaclotide Be Used in Patients With
Irritable Bowel Syndrome With Constipation?

The AGA recommends using linaclotide in patients
with IBS-C.
(Strong recommendation, high certainty in the
evidence of effects)

Linaclotide is a nonabsorbed 14-amino acid peptide that,
like plecanatide, stimulates the GC-C receptor on enter-
ocytes that results in intestinal chloride and bicarbonate
secretion and, in animal models, inhibits colonic
nociceptors.35–37 Linaclotide is FDA-approved for the
treatment IBS-C at a dosage of 290 mg once daily and for CIC
at dosages of 72 mg and 145 mg once daily.

Summary of the evidence. The 2014 TR reported on
data from 3 RCTs (2 phase 3 RCTs and 1 phase 2b RCT)38–40

that included 1773 patients with IBS-C (linaclotide n ¼ 890;
placebo, n ¼ 883). Since 2014, a third 12-week phase 3
trial41 has been published that included 839 patients (mean
age 41 years; 82% were female) from China (79%), Oceania
(5%), and North America (16%). This trial included patients
who met the Rome III IBS criteria.42 To be included in this
study, patients were required to report (during the 2-week
baseline period) an average of �5 SBMs per week and <3
CSBMs per week and had to report abdominal pain �2 days
each week with an average score �3.0 on a 0- to 10-point
numerical rating scale (0 indicating no pain and 10 the
worst imaginable pain). Patients were excluded if they re-
ported BSFS score of 6 for >1 SBM or 7 for any SBM. There
were 2 co-primary responder end points that consisted of
improvement in weekly abdominal pain or abdominal
discomfort score and in weekly IBS degree of relief score for
�6 of 12 weeks (Table 4).

Benefits. In the third phase 3 trial,41 60.0% of patients
receiving linaclotide reported �30% reduction in abdom-
inal pain/discomfort compared with 48.8% of patients
receiving placebo and 31.7% of patients receiving linaclo-
tide reported an IBS relief score of �2 (ie, “considerably
relieved” or “completely relieved”) compared with 15.4% of
patients receiving placebo. In addition, the FDA end point
for IBS-C was met by 34.8% in the linaclotide group vs
21.3% in the placebo group, which was similar to previous
trials.38,43

The overall efficacy of linaclotide was reanalyzed
including data from this new study. Across the 4 RCTs, a
total of 1307 patients were treated with linaclotide (290 mg)
and 1305 with placebo. Compared with placebo, patients
who received linaclotide had greater symptom relief using
the FDA responder end point for IBS-C (RR, 0.81; 95% CI,
0.77–0.85). The FDA end point for IBS-C was met by 34.0%
in the linaclotide group vs 18.8% in the placebo group.
Similarly, compared with placebo, patients who received
linaclotide showed greater improvement in the global
assessment measure of adequate relief of IBS-C symptoms
over the first 12 weeks (RR, 0.71; 95% CI, 0.67–0.76). With
respect to individual symptoms, a greater proportion of
patients who were treated with linaclotide reported
improvement in abdominal pain (RR, 0.83; 95% CI, 0.78–
0.88) and CSBMs (RR, 0.86; 95% CI, 0.83–0.89) compared
with placebo over the initial 12 weeks.

Adverse events. Diarrhea was the most common
adverse event, occurring in 16.3% of patients receiving
linaclotide compared with 2.3% of patients receiving pla-
cebo. Linaclotide was associated with more discontinuations
(3.4%) compared with placebo (0.2%) (RR, 14.94; 95% CI,
4.65–48.03) due to diarrhea. No SAEs due to diarrhea and
no deaths were reported in any of the trials.

Certainty in evidence of effects. The individual trials
were considered to have a low risk of bias. The panel rated
down for inconsistency (IBS-QOL) and imprecision (adverse
events leading to treatment discontinuation). The overall
certainty in evidence for linaclotide was HIGH. See
Supplementary Table 3 for the full evidence profile.

Rationale. After reviewing the additional evidence, the
panel made a strong recommendation for the use of lina-
clotide in individuals with IBS-C. Across 4 RCTs, linaclotide
improved global assessment of IBS-C symptoms (FDA
responder), abdominal pain, CSBM response, as well as
adequate global response (although not shown in the evi-
dence profile). The addition of a third phase 3 trial,41 which
was performed predominantly in China, supports the effi-
cacy of linaclotide for the treatment of IBS-C. The beneficial
effects on linaclotide across all outcomes was very similar to
that found in our prior TR, which did not include this third
phase 3 trial. A recent network meta-analysis ranked lina-
clotide first in efficacy among secretagogues for IBS-C,44

although head-to-head trials are lacking. The rate of
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diarrhea is higher with linaclotide than placebo (16.2% vs
2.3%) and resulted in more discontinuations (3.4% vs
0.23%); however, no SAEs due to diarrhea were reported in
any of the trials. It is worth noting that in the third phase 3
trial,41 fewer patients reported diarrhea (9.4%) and the
withdrawal rate because of diarrhea was lower (0.7%) than
in previous RCTs with linaclotide. Although diarrhea was
reported more commonly with linaclotide than with other
secretagogues, particularly plecanatide, which is also a GC-C
receptor agonist, a meta-regression analysis that controlled
for differences in diarrhea rates in the placebo arm found
the rates of diarrhea and diarrhea-related withdrawals were
similar between the 2 GC-C agonists.34
4. Should Tegaserod Be Used in Patients With
Irritable Bowel Syndrome With Constipation?

The AGA suggests using tegaserod in patients with
IBS-C.
(Conditional recommendation, moderate certainty)
Implementation remark: Tegaserod was reapproved for
women under the age of 65 years without a history of
cardiovascular ischemic events (such as myocardial
infarction, stroke, transient ischemic attack, or angina)

Tegaserod is a partial agonist of the 5-HT4 receptor,
which stimulates gastrointestinal motility and increases
fluid in the gastrointestinal tract. Tegaserod was approved
by the FDA in 2002 for short-term treatment of IBS-C in
women and in 2004 for CIC in men and women under the
age of 65 years. In 2007, the FDA requested withdrawal
from the market due to a retrospective analysis of clinical
trials that showed a small but higher rate of cardiovascular
ischemic events with tegaserod (13 of 11,614 [0.11%])
compared with placebo (1 of 7031 [0.01%]).45 However,
subsequent observational studies failed to find an associa-
tion between tegaserod and adverse cardiovascular out-
comes.46,47 Recently, the FDA re-examined the data and
recommended a limited reapproval of tegaserod 6 mg twice
a day for women with IBS-C, under 65 years of age, without
a history of myocardial infarction, stroke, transient ischemic
attack (TIA), or angina. The current analysis reviews the
efficacy of tegaserod in women with IBS-C and in the sub-
group of women without cardiovascular events and <1
cardiovascular risk factor; these were the patient pop-
ulations for which the FDA responder end point was avail-
able. The incidence of adverse events was only assessed in
women under the age of 65 years without a history of
cardiovascular ischemic events, as tegaserod is currently
FDA-approved for this patient population only. A pooled
analysis of the 4 RCTs analyzing the safety and efficacy of
tegaserod in women with low cardiovascular risk was
published recently.48

Summary of the evidence. Our current analyses are
limited to women with IBS-C receiving 6 mg twice daily of
tegaserod (n ¼ 1450) or placebo (n ¼ 1433). Four 12-week
phase 3 RCTs (Study 301,49 Study 351,50 Study 358,51 and
Study 30752) were conducted before the initial FDA
approval in 2002. Three trials (Study 301, Study 307, and
Study 351) included both men and women and 2 doses of
tegaserod (2 mg and 6 mg) and the fourth trial (Study 358)
included women only and a single dosage (6 mg twice daily)
of tegaserod. One trial (Study 307) included a dosage
escalation from 2 mg to 6 mg twice daily according to
response (65% of patients increased the dosage after the
first month of treatment). Patients included in these trials
met Rome I criteria for IBS-C, were required to have 2 of 3
constipation criteria (ie, fewer than 3 BMs per day, hard or
lumpy stools, or straining at least 25% of the time) and
reported at least mild abdominal pain during the 4-week
baseline period. The FDA end point for these trials
differed slightly from the recommended FDA responder end
point because these trials were conducted before the 2012
FDA Guidance for IBS treatment trials.29 In these trials, the
modified FDA responder end point was defined as �30%
improvement in abdominal pain or discomfort, with an in-
crease of �1 BM per week from baseline for �6 of 12
weeks. The Subject’s Global Assessment of Overall IBS Relief
was assessed by asking patients to rate their relief of overall
IBS symptoms compared with the way they felt before
entering the study. Possible answers were completely
relieved, considerably relieved, somewhat relieved, un-
changed, or worse. Responders were defined as patients
who were "completely relieved”’or "considerably relieved”
for at least 50% of the weeks at the end point or “somewhat
relieved” 100% of the weeks at the end point. Abdominal
pain and discomfort responder was defined as a �2-point
improvement on a 6 or 7-point numeric rating scale for
�6 of 12 weeks. Furthermore, these trials assessed fre-
quency of BMs and not SBMs or CSBMs.

Benefits. Compared with placebo, women with IBS-C
who received tegaserod 6 mg twice daily showed greater
symptom relief using the FDA responder end point for IBS-C
(RR, 0.87; 95% CI, 0.81 to 0.93). The FDA end point for IBS-
C was met by 35.1% in the tegaserod group vs 23.4% in the
placebo group. For the Subject’s Global Assessment for
Overall IBS Relief, tegaserod demonstrated greater response
over the 12 weeks compared with placebo (RR, 0.85; 95%
CI, 0.74 to 0.97). Tegaserod was associated with a 52.7% in
global relief (Subject’s Global Assessment Overall IBS Relief)
compared with 44.8% responder rate for placebo. With
respect to individual symptoms, tegaserod was also associ-
ated with improvement in abdominal pain or discomfort in
22.4% of patients in the tegaserod group vs 17.6% in the
placebo group (RR, 0.92; 95% CI, 0.87 to 0.97). Use of
tegaserod was associated with improvement in BM fre-
quency in 65.6% of patients receiving tegaserod vs 51.2% of
patients receiving placebo (RR, 0.71; 95% CI, 0.65 to 0.77)
over the 12 weeks of treatment. Finally, compared with
placebo, the mean difference in overall IBS-QOL score from
baseline to week 12 was an increase in 1.21 points with
tegaserod (95% CI, –0.76 to 3.18). Analyses limited to
women with IBS-C without cardiovascular risks showed
similar results (see Supplementary Table 4).
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Adverse events. Overall, the most common reasons for
discontinuation in patients taking tegaserod were diarrhea
(1.6%) and headaches (1.0%).53 Because of a possible signal
of cardiovascular risk with tegaserod, a retrospective anal-
ysis of clinical trials was performed in 2007 and showed a
higher rate of ischemic cardiovascular events with tega-
serod (13 of 11,614 [0.11%]) compared with placebo (1 of
7031 [0.01%]).45 The cardiovascular events in the tegaserod
group were myocardial infarction (n ¼ 3 [0.03%]), stroke
(n ¼ 3 [0.03%]), cardiovascular death (n ¼ 1 [0.03%]),
unstable angina (n ¼ 6 [0.05%]), and TIA (n ¼ 1 [0.01%]).
However, large epidemiological studies failed to find dif-
ferences in cardiovascular events in patients taking tega-
serod vs matched individuals not taking tegaserod.47

Subsequent review of the clinical trial data found that the
risk for cardiovascular events occurred predominantly in
individuals with history of cardiovascular ischemic events
(such as myocardial infarction, stroke, TIA, or angina) or
known cardiovascular risk factors (such as hypertension,
tobacco use, diabetes, hypercholesterolemia, age �55 years,
and obesity).52 Subsequently, 2 independent groups adju-
dicated the adverse events and found fewer cardiovascular
events attributable to tegaserod in women under the age of
65 years without cardiovascular disease.52 In this subgroup
of women, the rates of discontinuation were 6.2% (tega-
serod) and 4.5% (placebo) (RR, 1.37; 95% CI, 0.99–1.88).

Certainty in evidence of effects. With the exception
of BM frequency, we rated down for imprecision because
the CIs for the other outcomes crossed our threshold
for clinically meaningful differences. The overall certainty
in evidence for tegaserod was MODERATE. See
Supplementary Table 4 for the full evidence profile.

Rationale. The panel made a conditional recommen-
dation for the use of tegaserod in individuals with IBS-C,
noting that the FDA reapproval is for women under the
age of 65 years without a history of cardiovascular ischemic
events (such as myocardial infarction, stroke, TIA, or
angina). In patients with IBS-C, treatment with tegaserod
probably results in greater improvement in the modified
FDA end point for IBS-C, global relief, abdominal pain/
discomfort, and BM frequency compared with placebo;
however, there was no improvement in overall QOL. Tega-
serod was generally well tolerated, with a small increase in
the number of patients who withdrew due to adverse effects
compared with placebo. Cardiovascular risks appear to be
limited in women under the age of 65 years who do not
have a history of cardiovascular ischemic events. Although
not included in our evidence synthesis, additional random-
ized, double-blind, placebo-controlled trials studies con-
ducted in Asia-Pacific54 and Nordic countries55 after the
initial FDA approval also showed a benefit of tegaserod in
IBS-C. Also, patients who have recurrence of IBS-C symp-
toms after initial response to 4 weeks of treatment with
tegaserod may benefit from a second course.56

Review of evidence from the prior technical re-
view and guideline from 2014. Evidence for the
following interventions was also reviewed: lubiprostone,
PEG laxatives, alosetron, loperamide, TCAs, SSRIs, and
antispasmodics.16
5. Should Lubiprostone Be Used in Patients With
Irritable Bowel Syndrome With Constipation?

The AGA suggests using lubiprostone in patients with
IBS-C.
(Conditional recommendation, moderate certainty)

This recommendation is unchanged from the 2014 IBS
guideline.17 Lubiprostone is a chloride channel type 2 acti-
vator that increases chloride influx into the lumen of the
gastrointestinal tract, resulting in acceleration of intestinal
transit.57 Lubiprostone is also approved for the treatment of
CIC in men and women at a dosage of 24 mg twice daily.
Lubiprostone is FDA-approved for the treatment of women
with IBS-C at a dosage of 8 mg twice daily.

Summary of the evidence. No new RCTs of lubipro-
stone for the management of IBS-C were identified since the
2014 TR.16 As reported previously, we identified 2 identi-
cally designed phase 3 RCTs that included 1154 patients
with IBS-C.58 Lubiprostone was superior to placebo for a
modified FDA response (ie, adequate abdominal pain and
SBM response; RR, 0.88; 95% CI, 0.79–0.96), adequate
global response (RR, 0.93; 95% CI, 0.87–0.96), and
abdominal pain relief (RR, 0.85; 95% CI, 0.76–0.95), but not
SBM frequency (RR, 0.90; 95% CI, 0.75–1.10). With respect
to adverse events leading to treatment discontinuation, a
similar number of patients withdrew in the lubiprostone
group (12.8%) vs placebo (12.3%). Adverse events specif-
ically related to the gastrointestinal tract were reported in
19% of patients receiving lubiprostone compared with 14%
receiving placebo. The overall certainty in evidence was
MODERATE.

Rationale. Although there was a significantly beneficial
effect of lubiprostone on global outcomes and abdominal
pain response compared with placebo, these differences did
not meet the threshold for being clinically meaningful.
Furthermore, lubiprostone was not superior to placebo for
adequate SBM response. It is not known whether lubipro-
stone would be associated with an improvement in CSBM
response because CSBM was not measured. Data from a
long-term safety extension study in patients with IBS-C
found lubiprostone to be well tolerated for up to 13
months of treatment.43

6. Should Polyethylene Glycol Laxatives Be Used
in Patients With Irritable Bowel Syndrome With
Constipation?

The AGA suggests using PEG laxatives in patients with
IBS-C.
(Conditional recommendation, low certainty in the
evidence of effects)

This recommendation is unchanged from the 2014 IBS
guideline.17 PEG is a long-chain polymer of ethylene oxide,
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which acts as an osmotic laxative. PEG without electrolytes
is widely available for the treatment of constipation,
including in the United States, where it is available over the
counter.

Summary of the evidence. No new studies of PEG for
the treatment of IBS-C were identified since the 2014 TR,16

which included only 1 placebo-controlled trial.59 This trial
was a 4-week RCT that compared the efficacy of PEG 3350
in combination with electrolytes (PEG-E, n ¼ 68) or placebo
(13.8 sucrose with 0.1 g lemon and lime flavor, n ¼ 71).
Responders were defined as patients with pain reduction of
>30%, >3 SBMs per week, and an increase of 1 SBM per
week. In a post-hoc analysis, PEG-E was not associated with
symptom relief based on the responder definition (RR, 0.90;
95% CI, 0.66–1.2) or abdominal pain response (RR, 0.93;
95% CI, 0.67–1.4). Other important outcomes, including
CSBM responders, IBS-QOL, and adverse outcomes were not
assessed or not reported. However, there was a significant
improvement in SBM frequency with PEG compared with
placebo. Additional limitations of this study included that it
was a single-center study with a relatively short duration of
treatment for an IBS clinical trial and used varying treat-
ment doses per patient. The overall certainty in evidence for
PEG laxatives was LOW.

Rationale. In clinical practice, PEG is commonly used
for occasional constipation, CIC, and IBS-C. It has been
shown to be efficacious in chronic constipation60; however,
its effects on symptoms of IBS have not been well studied.
Chapman et al59 did not show a statistically significant or
clinically meaningful improvement in abdominal pain or in
the modified FDA responder end point for IBS-C in patients
receiving PEG-E compared with placebo. Although this study
showed a statistically significant improvement of CSBM
frequency with PEG-E compared with placebo, the response
rates could not be calculated on the basis of the available
data. A more comprehensive assessment of PEG’s efficacy in
IBS-C could not be obtained due to having only 1 RCT that
was composed of a relatively small number of patients
compared with multicenter RCTs.

Although PEG has been shown to improve symptoms of
constipation, larger high-quality studies are clearly needed
to adequately evaluate the efficacy of PEG in patients with
IBS-C in whom abdominal pain is a more predominant
symptom.
7. Should Tricyclic Antidepressants Be Used in
Patients With Irritable Bowel Syndrome?

The AGA suggests using TCAs in patients with IBS.
(Conditional recommendation, low certainty)

This recommendation is unchanged from the 2014 IBS
guideline.17 TCAs have been used to treat IBS symptoms due
to their peripheral and central (ie, supraspinal and spinal)
actions, which can affect motility, secretion, and sensation.
IBS and other functional gastrointestinal disorders have
been redefined in Rome IV as disorders of gut–brain
interactions, characterized by any combination of motility
disturbance, visceral hypersensitivity, altered mucosal and
immune function, altered gut microbiota, and altered central
nervous system processing.61 Consistent with this redefini-
tion and based on the fact that TCAs and other antide-
pressants have physiologic effects separate from the effect
on mood, these agents have been relabeled as gut–brain
neuromodulators.62

Summary of the evidence. The efficacy of TCAs in IBS
was previously evaluated in the prior TR16 based on 8
placebo-controlled RCTs in 523 patients (TCAs, n ¼ 297;
placebo, n ¼ 226).16 All but 1 study enrolled multiple IBS
bowel habit subtypes. The type of TCA studied included
amitriptyline (n ¼ 3), desipramine (n ¼ 2), trimipramine
(n ¼ 1), imipramine (n ¼ 1), and doxepin (n ¼ 1). The dose
of the TCA varied from 10 mg to up to 150 mg and most
studies used >50 mg per day. Global assessments differed
among the trials and abdominal pain response was assessed
in 4 trials. Compared with placebo, TCAs were associated
with global symptom relief (RR, 0.67; 95% CI, 0.54–0.82)
and abdominal pain relief (RR, 0.76–0.94). However, the
quality of evidence was rated down due to indirectness, risk
of bias, and imprecision. Based on data from 22 clinical
trials in depression (as long-term high-quality data on
adverse events with TCAs in IBS were not available), TCAs
showed a significantly higher rate of withdrawals due to
adverse effects compared with placebo (RR, 2.11; 95% CI,
1.35–3.28). The overall certainty in evidence for TCAs was
LOW.

Rationale. TCAs were associated with greater re-
sponses of adequate relief and abdominal pain relief
compared with placebo; however, only global relief
response met the threshold for being clinically meaningful.
The beneficial effects of TCAs on IBS symptoms appear to be
independent of effects on depression and may take several
weeks. Most studies evaluated higher doses of TCAs (ie, 50
mg and higher) than those used in clinical practice. There
was 1 study demonstrating that amitriptyline 10 mg at
bedtime had greater efficacy that placebo in patients with
IBS-D.63 TCAs have multiple actions, including inhibition of
serotonin and noradrenergic reuptake and blockade of
muscarinic 1, a1 adrenergic, and histamine 1 receptors.62

These effects are beneficial (eg, reduce diarrhea and
abdominal pain), but can also cause adverse events (eg, dry
mouth, sedation, and constipation). Therefore, the selection
of TCA should be based on the patient’s symptom presen-
tation. For example, secondary amine TCAs (eg, desipramine
and nortriptyline) may be better tolerated in patients with
IBS-C due to their lower anticholinergic effects.

8. Should Selective Serotonin Reuptake
Inhibitors Be Used in Patients With Irritable Bowel
Syndrome?

The AGA suggests against using SSRIs in patients
with IBS.
(Conditional recommendation, low certainty)
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This recommendation is unchanged from the 2014 IBS
guideline.17 SSRIs are approved for the treatment of mood
disorders, such as anxiety and depression, but are also used
in clinical practice to treat chronic pain conditions. SSRIs
selectively inhibit the reuptake of 5-HT at presynaptic nerve
endings, which results in an increased synaptic concentra-
tion of 5-HT. The use of SSRIs in IBS has been of consider-
able interest because IBS is considered a gut–brain disorder
and these agents have centrally mediated effects and in-
crease gastric and intestinal motility, although they do not
appear to have a major impact on visceral sensation.62

Summary of the evidence. The efficacy of SSRIs in
IBS was studied in 7 RCTs,56,63–68 Most of the studies
enrolled a mixture of all 3 main bowel habit subtypes. Pa-
tients with current psychiatric disease were generally
excluded. Duration of treatment ranged from 6 weeks to 12
weeks. Different SSRIs were evaluated: fluoxetine 20 mg
daily,63,64 paroxetine 10 mg daily that could be increased,67

paroxetine-CR 12.5–50 mg daily,66 and 3 studies used cit-
alopram at a starting dose of 20 mg, which was increased to
40 mg daily after 2,68 3,56 or 4 weeks. Compared with pla-
cebo, SSRIs showed possible improvement in symptom re-
lief (RR, 0.74; 95% CI, 0.52–1.06) and in abdominal pain or
discomfort; however, the upper boundary of the CI sug-
gested worsening symptoms of global relief or abdominal
pain. The certainty in evidence for this outcome was rated
as low due to serious inconsistency and imprecision. Two
studies compared changes in IBS-specific QOL between the
SSRI and placebo groups.65,67 One study found a signifi-
cantly greater improvement in food avoidance score67 and
the other study did not detect any differences.65 The other
critical or important outcomes could not be assessed based
on the available data. There were no long-term data with
SSRIs in IBS or depression to assess adverse events leading
to treatment withdrawal.

Rationale. SSRIs did not significantly improve global
symptoms or abdominal pain in IBS, although the overall
certainty in evidence is low. Multiple factors, including those
arising from central and peripheral processes, contribute to
the severity of IBS symptoms. In some patients, SSRIs may
improve the perception of overall IBS symptoms and well-
being by improving gastrointestinal symptoms, coexistent
alterations in mood and extraintestinal symptoms.69 It is
possible that serotonin-norepinephrine reuptake inhibitors
may have a greater effect on abdominal pain in IBS due to
their effects on both serotonin and norepinephrine reup-
take. Serotonin-norepinephrine reuptake inhibitors have
been shown to be efficacious in other pain conditions, but
clinical trials in IBS are lacking.62
9. Should Antispasmodics Be Used in Patients
With Irritable Bowel Syndrome?

The AGA suggests using antispasmodics in patients
with IBS.
(Conditional recommendation, low certainty)
This recommendation is unchanged from the 2014 IBS
guideline.17 Antispasmodics are commonly used in clinical
practice to reduce abdominal pain associated with IBS.
Although a pharmacologically diverse class, antispasmodics
are thought to relieve IBS symptoms by reducing smooth
muscle contraction and possibly visceral hypersensitivity.70

Of the antispasmodics studied, only hyoscine, dicyclomine,
and peppermint oil are available in the United States.

Summary of evidence. This was based on a Cochrane
Review that included 22 RCTs evaluating 2983 patients
with IBS (antispasmodics n ¼ 1008; placebo n ¼ 1975).71

Twelve different antispasmodics were assessed. There was
considerable variation between the studies concerning
diagnostic and inclusion criteria, dosing schedule, and
study end points. Compared with placebo, there were a
significantly greater proportion of patients taking anti-
spasmodics who had adequate global relief of IBS symp-
toms (RR, 0.67; 95% CI, 0.55–0.80). The overall certainty in
evidence, however, was low due to the serious risk of bias
and publication bias. Likewise, compared with placebo,
antispasmodics showed improvement in abdominal pain
(RR, 0.74; 95% CI, 0.59–0.93). For this outcome, the cer-
tainty in evidence was very low due to risk of bias, pub-
lication bias, and imprecision (the upper boundary of the
CI did not cross our minimal clinically important
threshold). The effect of individual antispasmodics was
difficult to interpret due to the small number of studies
evaluated for each of the drugs. The most common adverse
events reported were dry mouth, dizziness, and blurred
vision, but no SAEs were reported. We did not include
adverse events leading to discontinuation due to the lack of
consistent reporting.

Rationale. Antispasmodics include a wide array of
pharmacological therapies that been used clinically for
many years but have not been subjected to rigorous large
multicenter trials. There was considerable variation among
the trials and the quality of the studies was generally low.
However, antispasmodics were significantly associated with
a greater relief of global symptoms and abdominal pain,
although the latter did not meet our criteria for being clin-
ically meaningful. A Cochrane Review71 found a beneficial
effect for antispasmodics over placebo for improvement in
abdominal pain and global assessment. It is not clear
whether antispasmodics are more efficacious in specific IBS
subtypes, but their regular use in constipation may be
limited due to its anticholinergic effects. Although these
medications are often recommended for treatment of post-
prandial symptoms in IBS, this has not been studied spe-
cifically in RCTs.
Limitations and Evidence Gaps
A continued unmet need in IBS clinical trials is the lack

of a biomarker that can embody the different pathophysi-
ologic mechanisms of IBS or that can reliably predict
treatment response to medications that have different
predominant mechanisms of action (eg, normalizing bowel
habits and visceral analgesic) and a need for clinically
effective treatments that relieve multiple symptoms.
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Dietary modification and behavioral treatments have
shown beneficial effects in patients with IBS and should be
considered on an individual basis, as these may be used in
conjunction with pharmacological therapies. The efficacy of
these interventions alone or in conjunction with pharma-
cological therapies was outside the scope this guideline. A
recent AGA guideline on probiotics highlighted the evi-
dence gaps in the use of probiotics in patients with IBS,
and concluded that future, larger, and high-quality studies
are needed.72 In addition, studies evaluating the synergistic
effects of combined treatment in IBS, which is often used in
patients with moderate to severe symptoms in clinical
practice, and better comparative effectiveness studies in
IBS are needed.

Additional considerations related to the diagnostic
criteria for IBS and use of specific outcomes are outlined
below.

In 2016, the Rome IV diagnostic criteria for IBS were
published, which differs from the Rome III criteria42 in that
abdominal discomfort has been deleted from the definition
and abdominal pain now is required to be present at least 1
day per week on average during the preceding 3 months.27

Based on these changes, fewer individuals meet the Rome IV
criteria for IBS compared with the Rome III criteria.73

However, for the purpose of RCTs in IBS, which generally
measure changes in abdominal pain, the Rome IV criteria
are more applicable. However, it is conceivable that the
Rome III–positive study populations that qualified for
enrollment into RCTs had symptoms that also met Rome IV
criteria because a certain level of baseline symptom severity
is required to show a symptom benefit.74 Nonetheless, it is
not known whether these changes to the IBS diagnostic
criteria would alter the efficacy and safety of IBS treatments
in RCTs.

� Responder definitions have varied in multicenter IBS
RCTs until the establishment of FDA composite pri-
mary end points for IBS-C in 2012,29 which now allows
greater standardization of the efficacy of IBS treat-
ments than in the past. However, these end points
were meant to serve as interim primary end points
while a patient-reported outcome instrument was be-
ing developed as recommended by the FDA guidance
for patient-reported outcome.75 An FDA-approved IBS
patient-reported outcome for IBS-C was completed
recently.76 The FDA recommended enrollment criteria
and interim primary end points for IBS-C but not IBS-
mixed type. There continues to be a lack of studies
focusing on IBS-mixed type and no consensus on the
optimal primary end point for this bowel habit sub-
group. With respect to therapeutic agents that target
abdominal pain relief without significant effects on
bowel habits, there is no established consensus on the
inclusion and exclusion criteria regarding bowel
symptoms and treatment that normalizes bowel habits
without an effect on abdominal pain (eg, antidiarrheals
and laxatives).
Implementation, Cost, and Health Equity
Considerations

This guideline is helpful in outlining the various phar-
macotherapeutic agents recommended for use in managing
symptoms of IBS-C. Acknowledging that multimodal treat-
ments that include dietary and behavioral approaches in
conjunction with drug therapy may provide maximal ben-
efits and that treatment choices may be influenced by pa-
tient preferences, practitioners should engage in shared
decision making with patients when choosing the best
therapy. The importance of the patient–physician relation-
ship is paramount in caring for individuals with IBS. Most
drugs for the treatment of IBS-C are readily available and
covered by prescription drug plans, yet newer drugs are still
only available in brand name formulations as generic for-
mulations do not yet exist. Out-of-pocket expenses for pa-
tients can vary widely, depending on prescription coverage
with various insurance plans and this is an important factor
to consider when choosing between different options. Some
patient-assistance programs exist that can offset drug costs.
Prior authorizations may be required by some insurance
companies, and the case for prescribing is strengthened
when a patient has tried and failed generic therapies. The
Guideline, clinical decision support tool, and infographic are
available on the AGA website (www.gastro.org).

Plans for Updating This Guideline
Guidelines need to be updated regularly to remain use-

ful. Keeping guidelines up to date is a challenging process.
Future advances in technological platforms and models of
guideline development incorporating living reviews and
living guidelines will hopefully provide opportunities for
more agile and rapid updates to recommendations and as
new evidence emerges and as new interventions are stud-
ied, without duplication and reproduction of full guideline
documents.

Supplementary Material
Note: To access the supplementary material accompanying
this article, visit the online version of Gastroenterology at
www.gastrojournal.org, and at http://dxdoi.org/10.1053/
j.gastro.2022.04.016.
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