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Irritable bowel syndrome (IBS) is a highly prevalent, chronic disorder that significantly reduces patients’ quality of life.
Advances in diagnostic testing and in therapeutic options for patients with IBS led to the development of this first-ever
American College of Gastroenterology clinical guideline for the management of IBS using Grading of Recommendations,
Assessment, Development, and Evaluation (GRADE) methodology. Twenty-five clinically important questions were assessed
after a comprehensive literature search; 9 questions focused on diagnostic testing; 16 questions focused on therapeutic
options. Consensus was obtained using a modified Delphi approach, and based on GRADE methodology, we endorse the
following: We suggest that a positive diagnostic strategy as compared to a diagnostic strategy of exclusion be used to improve
time to initiating appropriate therapy. We suggest that serologic testing be performed to rule out celiac disease in patients
with IBS and diarrhea symptoms. We suggest that fecal calprotectin be checked in patients with suspected IBS and diarrhea
symptoms to rule out inflammatory bowel disease. We recommend a limited trial of a low fermentable oligosaccharides,
disacchardies, monosaccharides, polyols (FODMAP) diet in patients with IBS to improve global symptoms. We recommend
the use of chloride channel activators and guanylate cyclase activators to treat global IBS with constipation symptoms. We
recommend the use of rifaximin to treat global IBS with diarrhea symptoms. We suggest that gut-directed psychotherapy be
used to treat global IBS symptoms. Additional statements and information regarding diagnostic strategies, specific drugs,
doses, and duration of therapy can be found in the guideline.
SUPPLEMENTARY MATERIAL accompanies this paper at http://links.lww.com/AJG/B755.
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INTRODUCTION
Irritable bowel syndrome (IBS) is a chronic, often debilitating, and
highly prevalent disorder of gut-brain interaction (previously called
functional gastrointestinal [GI] disorders) (1,2). In clinical practice,
IBS is characterized by symptoms of recurrent abdominal pain and
disordered defecation (1,3). The Rome IV criteria, derived by consensus from a multinational group of experts in the ﬁeld of disorders
of gut-brain interaction, can be used to diagnose IBS for both clinical
and research purposes (4). Patients with IBS should report symptoms of abdominal pain at least once weekly (on average) in association with a change in stool frequency, a change in stool form, and/
or relief or worsening of abdominal pain related to defecation
(Table 1). Although bloating is a commonly reported symptom, its
presence is not mandatory to accurately diagnose IBS (4).
IBS is a common source of referrals to gastroenterologists with a
prevalence of approximately 4.4%–4.8% in the United States,
United Kingdom, and Canada and aﬀects most commonly women
and individuals younger than 50 years (5). Symptoms of IBS greatly
aﬀect patients’ quality of life (6,7), and this marked negative impact

is highlighted by 1 study which reported that a majority of patients
would give up 10–15 years of life expectancy for an instant cure for
their condition and by another study which found that patients with
IBS would accept a median risk of sudden death of 1% if a hypothetical medication could cure their IBS symptoms (8,9).
IBS causes a signiﬁcant burden to health care systems worldwide.
As highlighted in a recent review article, direct medical costs attributed to IBS in the United States, excluding prescription and
over-the-counter medications, are estimated to be as high as
$1.5–$10 billion per year (10). High levels of health care resource
utilization, testing that is often unnecessary or performed too frequently, and signiﬁcant regional variation in testing and treatment
further contribute to substantial direct and indirect costs (11,12).
The management of IBS has been examined in several recent
monographs, reviews, and position statements (1,3,4). These
publications summarize and review data and provide management recommendations based on meta-analysis and/or expert
opinion. However, essential diagnostic and treatment recommendations have not been formally evaluated by the American
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Table 1. Rome IV diagnostic criteria for irritable bowel
syndrome (4)
Recurrent abdominal pain on average at least 1 d/wk in the last 3 mo,
associated with 2 or more of the following criteria
1. Related to defecation
2. Associated with a change in the frequency of stool
3. Associated with a change in the form (appearance) of stool
These criteria should be fulfilled for the last 3 months with symptom onset at
least 6 months before diagnosis.
Adapted with permission from Bowel Disorders. Gastroenterology 2016;150:
1393–407. ©2016 AGA Institute. Published by Elsevier. All rights reserved.

College of Gastroenterology (ACG) using rigorous Grading of
Recommendations, Assessment, Development, and Evaluation
(GRADE) methodology. This ACG clinical guideline was developed to provide clinicians with high quality evidence, when
available, to support essential clinical questions relevant to the
diagnosis and management of IBS (Table 2).

SCOPE OF THE GUIDELINE AND METHODOLOGY
This guideline will focus on key issues related to the diagnosis and
management of IBS. Given the complexity of IBS, it is not possible
to address all diagnostic and management issues. Clinically relevant questions were developed by a panel of experts who focus
their clinical and research eﬀorts on disorders of gut-brain interaction (previously called functional GI disorders). The group
formulated 25 key statements that followed the population, intervention, comparator, and outcome format to guide the search
for evidence (Table 3). These questions were answered by performing a comprehensive international literature search (see
methods below). This guideline focuses primarily on the evaluation and management of patients in North America, as not all
diagnostic tools (e.g., 23-seleno-25-homotaurocholic acid [SeHCAT]) and medications for IBS (e.g., pinaverium) are available in
North America. Over the past decade the US Food and Drug
Administration (FDA) has issued guidelines, suggesting that
therapies for IBS symptoms be evaluated with an emphasis on
global symptom improvement. As such, when applicable, questions were developed with an emphasis on evaluating global response to IBS symptoms for each therapy. An inherent limitation
to this approach is that not all therapies were evaluated in doubleblind, randomized, placebo-controlled trials with the primary
endpoint being an improvement in global IBS symptoms. Where
appropriate, this is mentioned in the text. Finally, it is worth
noting that the strength of the recommendation, as described
below, is based on an overall review of the literature and does not
infer or imply that an individual patient may or may not receive
beneﬁts from the speciﬁc therapy described.
An individualized literature search was performed for each
population, intervention, comparator, and outcome question
which involved searching MEDLINE, EMBASE, PubMed, and
the Cochrane Controlled Trials Register from inception to February 1, 2020. The search emphasized randomized, placebocontrolled trials with at least 10 subjects and study length $4
weeks. Abstracts, case reports, uncontrolled studies, and studies
less than 4 weeks in duration were not included. References of
articles meeting the search criteria were reviewed for additional
relevant studies. Trained GRADE methodologists analyzed the
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data to assess the quality of evidence and given strength of recommendation. The quality of evidence was expressed as high
(estimate of eﬀect is unlikely to change with new data), moderate,
low, or very low (estimate of eﬀect is very uncertain). GRADE
uses objective reproducible criteria to determine quality of evidence and risk of bias among relevant studies, including evidence
of publication bias, unexplained heterogeneity among studies,
directness of the evidence, and precision of the estimate of eﬀect
(13). A summary of the quality of evidence for the statements is
given in Table 4. The strength of recommendation is given as
either strong (most patients should receive the recommended
course of action) or conditional (many patients will have this
recommended course of action, but diﬀerent choices may be
appropriate for some patients). In the case of conditional recommendations, a greater discussion is warranted, so that each
patient can arrive at a decision based on their values and preferences. The strength of recommendation is based on the quality
of evidence and risks vs beneﬁts (14).
We used a modiﬁed Delphi approach to achieve consensus. Each
statement was presented during a monthly phone conference and
voted on by all expert authors. Statements were revised and then
either presented again on a phone conference or circulated by email.
One face-to-face meeting was held. The vote on the ﬁnal recommendation and quality of evidence for each statement was unanimous. A summary of the recommendations is given in Table 2.
Recommendation
We recommend that serologic testing be performed to rule out
celiac disease (CD) in patients with IBS and diarrhea symptoms.
Strong recommendation; moderate quality of evidence.

CD is an immune-mediated disease in which foods containing
the storage protein gluten lead to enteropathy in genetically
susceptible individuals. The clinical presentation of CD is highly
variable, ranging from entirely asymptomatic to frank malabsorption. In a meta-analysis of studies conducted in North
America, the seroprevalence of CD based on 7 studies including
almost 18K subjects was estimated to be 1.4% (95% conﬁdence
interval [CI] 0.7%–2.2%), whereas the prevalence of biopsyproven CD, based on a single study including 200 subjects, was
estimated to be 0.5% (15–17). Making a diagnosis of CD is important because untreated persons can develop a myriad of signiﬁcant downstream consequences including neuropsychiatric
disease, other autoimmune diseases, nutritional deﬁciencies, infertility, as well as GI malignancies (16).
Many patients with CD present with abdominal pain, bloating, and/or altered bowel habits which can be mistaken for IBS
(18–21). A recent meta-analysis of 36 eligible studies, including
15,256 persons of which 9,275 fulﬁlled symptom-based criteria
for IBS, was conducted to determine whether patients with IBS
symptoms are more likely to test positive for CD (19). The
prevalence of positive antiendomysial antibodies and/or tissue
transglutaminase antibodies was 2.6% (95% CI 1.6%–3.8%) and
of biopsy-proven CD was 3.3% (95% CI 2.3%–4.5%) in patients
with IBS symptoms (20). Pooled odds ratios (ORs) from the
world’s literature showed an increased likelihood of positive
antiendomysial antibodies and/or tissue transglutaminase antibodies (2.75, 95% CI 1.35–5.61) and biopsy-proven CD (4.48,
95% CI 2.33–4.60) in patients with IBS symptoms compared with
controls. Only a small number of included studies were
VOLUME 00 | MONTH 2020 www.amjgastro.com
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Table 2. Summary and strength of recommendations

Table 2. (continued)

1

We recommend that serologic testing be performed to
rule out celiac disease in patients with IBS and diarrhea
symptoms. Strong recommendation; moderate quality of
evidence.

15

We suggest against PEG products to relieve global IBS
symptoms in those with IBS-C. Conditional
recommendation; low quality of evidence.

16

2

We suggest that fecal calprotectin (or fecal lactoferrin) and Creactive protein be checked in patients without alarm features
and with suspected IBS and diarrhea symptoms to rule out
inflammatory bowel disease. Strong recommendation;
moderate quality of evidence for C-reactive protein and fecal
calprotectin. Strong recommendation; very low quality of
evidence for fecal lactoferrin.

We recommend the use of chloride channel activators to
treat global IBS-C symptoms. Strong recommendations;
moderate quality of evidence.

17

We recommend the use of guanylate cyclase activators to
treat global IBS-C symptoms. Strong recommendation;
high quality of evidence.

18

We suggest that the 5-HT4 agonist tegaserod be used to
treat IBS-C symptoms in women younger than 65 years with
#1 cardiovascular risk factors who have not adequately
responded to secretagogues. Strong/conditional
recommendation; low quality of evidence

19

We do not suggest the use of bile acid sequestrants to treat
global IBS-D symptoms. Conditional recommendation;
very low quality of evidence.

20

We recommend the use of rifaximin to treat global IBS-D
symptoms. Strong recommendation; moderate quality of
evidence.

21

We recommend a positive diagnostic strategy as compared
to a diagnostic strategy of exclusion for patients with
symptoms of IBSs to improve cost-effectiveness. Strong
recommendation; high quality of evidence.

We recommend that alosetron be used to relieve global
IBS-D symptoms in women with severe symptoms who
have failed conventional therapy. Conditional
recommendation; low quality of evidence.

22

We suggest that categorizing patients based on an accurate IBS
subtype improves patient therapy. Consensus recommendation;
unable to assess using GRADE methodology.

We suggest that mixed opioid agonists/antagonists be used
to treat global IBS-D symptoms. Conditional
recommendation; moderate quality of evidence.

23

We recommend that tricyclic antidepressants be used to
treat global symptoms of IBS. Strong recommendation;
moderate quality of evidence.

24

We suggest that gut-directed psychotherapies be used to
treat global IBS symptoms. Conditional recommendations;
very low quality of evidence.

25

Using currently available evidence, we recommend against
the use of fecal transplant for the treatment of global IBS
symptoms. Strong recommendation; very low quality of
evidence.

3

We recommend against routine stool testing for enteric
pathogens in all patients with IBS. Conditional
recommendation; low quality of evidence.

4

We recommend against routine colonoscopy in patients with
IBS symptoms younger than 45 years without warning signs.
Conditional recommendation; low quality of evidence.

5

We suggest a positive diagnostic strategy as compared to a
diagnostic strategy of exclusion for patients with symptoms
of IBSs to improve time to initiate appropriate therapy.
Consensus recommendation; unable to assess using
GRADE methodology.

6

7

8

We do not recommend testing for food allergies and food
sensitivities in all patients with IBS unless there are reproducible
symptoms concerning for a food allergy. Consensus
recommendation; unable to assess using GRADE methodology.

9

We suggest that anorectal physiology testing be performed
in patients with IBS and symptoms suggestive of a pelvic
floor disorder and/or refractory constipation not responsive
to standard medical therapy. Consensus recommendation;
unable to assess using GRADE methodology.

10

We recommend a limited trial of a low FODMAP diet in
patients with IBS to improve global IBS symptoms.
Conditional recommendation; very low quality of evidence.

11

We suggest that soluble, but not insoluble, fiber be used to
treat global IBS symptoms. Strong recommendation;
moderate quality of evidence.

12

We recommend against the use of antispasmodics for the
treatment of global IBS symptoms. Conditional
recommendation; low quality of evidence.

13

We suggest the use of peppermint to provide relief of global
IBS symptoms. Conditional recommendation; low quality of
evidence.

14

We suggest against probiotics for the treatment of global
IBS symptoms. Conditional recommendation; very low
quality of evidence.

© 2020 by The American College of Gastroenterology

5-HT4, serotonin type-4 receptor; FOADMAP, fermentable oligosaccharides,
disacchardies, monosaccharides, polyols; GRADE, Grading of Recommendations,
Assessment, Development, and Evaluation; IBS, irritable bowel syndrome; IBS-C,
IBS with constipation; IBS-D, IBS with diarrhea; PEG, polyethylene glycol.

conducted in North America, and these did not identify a difference in the odds of positive serological testing (1.05, 95% CI
0.21–5.15) or biopsy-proven CD (0.93, 95% CI 0.13–6.63) among
patients with IBS symptoms vs controls. The increased likelihood
of CD among patients with IBS symptoms was greater in studies
conducted in secondary or tertiary care and less apparent in
population-based studies. The meta-analysis by Irvine et al. (19)
also reported the prevalence of CD in diﬀerent IBS subgroups.
The highest prevalence of CD was reported in IBS with diarrhea
(IBS-D) (EMA or tTG 5.7%, 95% CI 3.0%–9.1%), followed by IBS
with mixed or alternating bowel habits (IBS-M) (3.4%, 95% CI
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Informal question
Should patients with IBS and
diarrhea symptoms be checked for
celiac disease?

Population
Adult patients with IBS and
diarrhea

Intervention

Comparator

Outcome

Methodb
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Serologic tests for celiac disease

Adult patients without celiac
disease

Prevalence of patients with IBS and
celiac disease

1. Cohort studies
2. Case-control
studies
3. Systematic review
4. Meta-analyses

Can fecal calprotectin, fecal
Adults patients with IBS and
lactoferrin, and/or CRP be used to
diarrhea
rule out IBD in patients with IBS and
diarrhea symptoms?

Evaluation of CRP, fecal calprotectin,
and fecal lactoferrin

Patients with IBD; healthy controls

Clinical utility of testing to detect IBD
in IBS patients (sensitivity, specificity,
and positive and negative predictive
value)

1. Cohort studies
2. Systematic review
3. Meta-analyses

Should IBS patients be routinely
checked for stool pathogens?

Adult patients with IBS and
diarrhea

Tests for stool pathogens

Healthy controls; patients with
known Giardia infection

Prevalence of enteric pathogens in
patients with IBS

1. Population
studies
2. Cohort studies
3. Meta-analyses

Should patients younger than 45
years routinely undergo
colonoscopy for IBS symptoms?

Adult patients with IBS

Colonoscopy

Adults undergoing screening
colonoscopy

Prevalence of abnormal colonoscopic 1. Prospective trials
2. RCT
findings in patients with IBS
3. Meta-analysis

Is it more cost-effective to approach
patients with suspected IBS using a
positive diagnostic strategy as
opposed to one of exclusion?

Adult patients with IBS
symptoms

Cost analysis

Patients with organic disease;
patients without IBS

Costs of evaluation

1. Descriptive
studies
2. Health claims
analysis
3. Prospective RCT

Should a low FODMAP diet be used
in patients with IBS?

Adult patients with IBS

Low FODMAP diet

Low FODMAP diet or standard diet

Improvement in global IBS
symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Should fiber be used to treat global
IBS symptoms?

Adult patients with IBS

Soluble or insoluble fiber

Fiber vs placebo

Improvement in global IBS
symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Should antispasmodics be used to
treat global IBS symptoms?

Adult patients with IBS

Antispasmodics

Antispasmodic vs placebo

Improvement in global IBS
symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Does peppermint improve global
IBS symptoms?

Adult patients with IBS

Peppermint oil (different forms)

Peppermint oil vs placebo

Improvement in global IBS
symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Should probiotics be used to treat
global IBS symptoms?

Adult patients with IBS

Probiotics (various formulations)

Probiotic vs placebo

Improvement in global IBS symptoms 1. RCT
2. Systematic
reviews
3. Meta-analyses
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The American Journal of GASTROENTEROLOGY

Copyright © 2020 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.

Table 3. Population, intervention, comparator, and outcome statements evaluated in the IBS guidelinea

© 2020 by The American College of Gastroenterology

Informal question

Population

Intervention

Comparator

Outcome

Methodb

Should polyethylene glycol
products be used to treat IBS-C
symptoms?

Adult patients with IBS

PEG

PEG vs placebo, lactulose or tegaserod Improvement in IBS-C symptoms

1. RCT
2. Systematic
reviews

Should chloride channel activators
be used to treat IBS-C symptoms?

Adult patients with IBS

Lubiprostone

Lubiprostone vs placebo

Improvement in IBS-C symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Should GC-C agonists be used to treat Adult patients with IBS
IBS-C symptoms?

Linaclotide; plecanatide

Linaclotide or plecanatide vs placebo

Improvement in IBS-C symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Should 5-HT4 agonists be used in
women younger than 65 years to
treat IBS-C symptoms?

Women with IBS

Tegaserod

Tegaserod vs placebo

Improvement in IBS-C symptoms

1. RCT
2. Systematic review
3. Meta-analyses

Should bile acid sequestrants be
used to treat IBS-D symptoms?

Adult patients with IBS

Colestipol and colesevelam

Open-label trials; no placebocontrolled studies

Improvement in IBS-D symptoms

1. Open-label trials
2. Reviews

Should rifaximin be used to treat
global IBS-D symptoms?

Adult patients with IBS-D

Rifaximin

Rifaximin vs placebo

Improvement in global IBS-D
symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Should alosetron be used in
women with IBS-D and severe
symptoms?

Women with IBS and diarrhea

Alosetron

Alosetron vs placebo

Improvement in IBS-D symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Should opioid agonists/mixed
antagonists be used to treat IBS-D
symptoms?

Adult patients with IBS

Eluxadoline

Eluxadoline vs placebo

Improvement in IBS-D symptoms

1. RCT
2. Systematic
reviews
3. Meta-analyses

Should tricyclic antidepressants be
used to treat global IBS symptoms?

Adult patients with IBS

Various TCAs

TCA vs placebo

Improvement in global IBS symptoms 1. RCT
2. Systematic
reviews
3. Meta-analyses

Can psychotherapy be used to
treat global IBS symptoms?

Adult patients with IBS

Various gut-directed psychotherapy
(cognitive-behavior therapy,
mindfulness, and hypnosis)

Psychotherapy vs standard care or
education or medical therapy

Improvement in global IBS symptoms 1. RCT
2. Systematic
reviews
3. Meta-analyses

Management of Irritable Bowel Syndrome
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Table 3. (continued)

5

5-HT4, serotonin type-4 receptor; CRP, C-reactive protein; FODMAP, fermentable oligosaccharides, disacchardies, monosaccharides, polyols; GC-C, guanylate cyclase-C; GRADE, Grading of Recommendations, Assessment,
Development, and Evaluation; IBS, irritable bowel syndrome; IBS-C, IBS with constipation; IBS-D, IBS with diarrhea; PEG, polyethylene glycol; RCT, randomized controlled trial; TCA, tricyclic antidepressant.
a
Limited to questions evaluable by GRADE methodology.
b
For each population, intervention, comparator, and outcome, the study providing the highest possible level of data was used for GRADE analysis (meta-analysis, RCT . observational data).

Improvement in global IBS symptoms 1. RCT
2. Systematic review
3. Meta-analyses
Donor vs patient stool; different
methods of transplant
Fecal transplant
Should fecal transplant be performed Adult patients with IBS
to treat IBS symptoms?

Informal question

Population

Intervention

Comparator

Outcome

Methodb

Lacy et al.

Table 3. (continued)

6
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1.4%–6.2%); the lowest prevalence was reported in IBS with
constipation (IBS-C) (2.1%, 95% CI 0.9%–3.8%).
In summary, it is recommended that patients who fulﬁll
symptom-based criteria for IBS with diarrhea symptoms be
screened for CD, given available evidence supports increased
odds of CD among patients with IBS symptoms; the signiﬁcant
potential consequences of missing the diagnosis of CD; the
availability of highly eﬀective treatment; and the apparent costeﬀectiveness of an early diagnosis (22,23). The limited data from
North America are recognized. Based on the available data, the
greatest yield of screening would be expected in patients with IBSD (24). The ACG clinical guideline on CD recommends serological screening with immunoglobulin A (IgA) tissue transglutaminase and a quantitative IgA level. If upper endoscopy is
performed, 6 biopsies from the duodenum, including the duodenal bulb, should be obtained for histological review (15).
Recommendation
We suggest that either fecal calprotectin1 or fecal lactoferrin2 and
C-reactive protein1 be checked in patients without alarm features
and with suspected IBS and diarrhea symptoms to rule out
inflmammatory bowel disease.
1
Strong recommendation; moderate quality of evidence (CRP,
fecal calprotectin).
2
Strong recommendation; very low quality of evidence (fecal
lactoferrin).

A major shortfall in making the diagnosis of IBS is the absence
of biomarkers (25). It can be diﬃcult to distinguish IBS-D from
inﬂammatory bowel disease (IBD); symptoms alone cannot always accurately distinguish the 2 disorders (26). The pretest
probability of IBD in IBS is reported to be ,0.5%–1.2% (27,28).
In the absence of alarm symptoms, the prevalence of IBD in
patients with IBS is low; however, after 5 years of symptoms, the
incidence is 2.6–5 times higher than in controls (21,29).
Erythrocyte sedimentation rate (ESR) and C-reactive protein
(CRP) are the 2 serologic tests most commonly used to exclude
IBD in patients with IBS-D, although both are nonspeciﬁc
(30–32). A comprehensive meta-analysis evaluated serologic
markers in 2,145 subjects identiﬁed as IBD, IBS, or healthy controls and found that an elevated ESR could not discriminate between patient groups, although a CRP #0.5 mg/dL yielded a 1%
probability of IBD with good accuracy (33). The rapid turnaround time for CRP makes it appealing because fecal inﬂammatory testing is often not widely available.
Two fecal-derived markers of intestinal inﬂammation, fecal
lactoferrin (FL) (34,35) and fecal calprotectin (fCal) (33,36–39), are
both diagnostically useful and perhaps superior to serologic tests
(e.g., ESR and CRP) based on their diagnostic accuracy in discriminating IBD from IBS (40–43) (see Supplemental Table 1,
Supplementary Digital Content, http://links.lww.com/AJG/B755).
At all cutoﬀs for fCal, the negative predictive value (NPV) as a
screening tool is superior to CRP and ESR (38). One meta-analysis
comparing fCal with endoscopy showed a sensitivity and speciﬁcity
of fCal for IBD of 93% (CI 85%–97%) and 96% (79%–99%), respectively (36). FL enzyme-linked immunosorbent assay has a
lower sensitivity but higher speciﬁcity for active IBD vs IBS of 67%–
86% and 96%–100%, respectively, with a positive predictive value
and an NPV of 92%–100% and 80%–87%, respectively (35). A
meta-analysis of 7 eligible small studies in adults and pediatric
patients who underwent FL testing showed a pooled accuracy of
VOLUME 00 | MONTH 2020 www.amjgastro.com
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Table 4. Summary of quality of evidence
Recommendation

Quality of evidence

Strong: The strength of
recommendation is given as strong
if most patients should receive the
recommended course of action

High—the estimate of effect is
unlikely to change with new
data

Conditional: The strength of
recommendation is given as
conditional if many patients should
have this recommended course of
action, but different choices may be
appropriate for some patients

Moderate; low; very
low—estimate of effect is very
uncertain

88% (standard error 5 0.01), sensitivity of 78%, and speciﬁcity of
94% for diﬀerentiating IBD (active and inactive) from IBS (43). At
all cutoﬀs for fCal, the NPV as a screening tool is superior to CRP
and ESR (38). Fecal rapid tests are available for both FL and fCal.
Rapid testing may be even more accurate than enzyme-linked
immunosorbent assay for both fecal tests, although they are not
widely available (44). Importantly, signiﬁcant heterogeneity is seen
between cutoﬀ values for both FL and fCal with higher levels of FL
being more predictive of IBS and thus less helpful in distinguishing
between the 2 diseases as compared to fCal (33).
In summary, fCal and FL are safe, noninvasive, generally
available, and can identify IBD with good accuracy (45). Of the
serologic testing available, CRP has the highest utility for distinguishing IBD from IBS. Although not directly tested, the
combination of CRP with fecal testing—preferably fCal—may
provide even greater discrimination. Although these tests are
often used clinically to rule out IBD in patients with IBS, it is
important to note that neither are biomarkers for ruling in IBS.
Recommendation
We recommend against routine stool testing for enteric pathogens in
all patients with IBS.
Conditional recommendation; low quality of evidence.

IBS can arise within months following a variety of GI infections, including bacterial (Campylobacter jejuni and Salmonella),
viral (Norwalk), and parasitic (Cryptosporidium spp. or Giardia
[Giardia duodenalis or Giardia lamblia]) infections with an OR of

3.51 (95% CI 2.05–6.00) (46–48). The estimated pooled prevalence of postinfection IBS is 11% (95% CI 8.2–15.8), 4.2 times
higher in individuals exposed to any of these pathogens as
compared to nonexposed individuals. It is worth noting that this
prevalence rate seems higher than recently published data (5)
because of diﬀerences in how patients were deﬁned and categorized. Postinfection IBS is more commonly seen in women, those
exposed to antibiotics, and when there is a history of anxiety or
depression (49). Although bacterial and viral gastroenteritides are
acute and associated with alarm symptoms, parasitic infections
range from asymptomatic to self-limited to chronic symptoms of
bloating, diarrhea, and abdominal pain–similar to IBS. Of patients with a parasitic cause of enteritis, 41.9% develop IBS vs
13.8% of patients who had a bacterial infection (49). Giardia
infection (Giardiasis) is the most common such pathogen in the
United States; there are approximately 20,000 reported cases per
year, although rates have been decreasing since 2012 (5.8 per
100,000 population) (50). The relative risk of developing IBS,
using Rome III criteria, after Giardiasis is 3.4 (95% CI 2.9–3.9),
with several studies reporting a prevalence of any parasitic infection in IBS as low as ,2% (48,51,52). Based on a longitudinal
cohort study using health insurance data, the 1-year incidence of
IBS is higher in persons with Giardiasis (incidence ratio 5 37.7/
1,000 person-years) vs those without a previous Giardia infection
(4.4/1,000 person-years) (53).
Animal studies show a cause-and-eﬀect relationship among
IBS symptoms and the development of visceral hypersensitivity
(demonstrated by luminal balloon distension of the jejunum and
rectum), activation of nociceptive signaling pathways, increased
intraepithelial lymphocytes and mast cells within the jejunum,
and disruption of the intestinal barrier after Giardiasis (54). Exposure to Giardia is also associated with the development of food
intolerances up to 3 years after infection (55). Giardiasis is reportable to the Centers for Disease Control and Prevention which
recommends screening for patients with acute diarrhea lasting
.3 days (56).
Since testing for stool ova and parasites in general is widely
available and inexpensive, community gastroenterologists and
primary care physicians commonly order them as compared to
IBS experts, despite lack of evidence demonstrating a change
in diagnosis or outcome (57). However, in patients with risk
factors for Giardiasis (Table 5), testing is indicated and should
be performed through fecal immunoassays or polymerase chain
reaction, tests which have sensitivities of 82%–100% and

Table 5. Centers for Disease Control and Prevention listing of risk factors for development of Giardia infection
Risk factors for Giardiasis
Children in childcare settings, in particular, diaper-aged children
Close contacts of people with Giardiasis (for example, people living in the same household) or people who care for those sick with Giardiasis
People who drink water or use ice made from places where Giardia may live (for example, untreated or improperly treated water from lakes, streams, or wells)
Backpackers, hikers, and campers who drink unsafe water or who do not practice good hygiene (for example, proper handwashing)
People who swallow water while swimming and playing in recreational water
People exposed to human feces through sexual contact
International travelers where Giardia may live, especially in lakes, rivers, springs, ponds, and streams
Modified from Centers for Disease Control and Prevention, National Center for Emerging and Zoonotic Infectious Diseases (NCEZID), Division of Foodborne, Waterborne,
and Environmental Diseases (DFWED). 2015 [Public Domain].
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speciﬁcities of 91.5%–100% (40,58). Since Giardiasis has the
highest prevalence in developing countries, it is reasonable to
perform testing in these areas. In addition, in the appropriate
clinical setting (e.g., travel to endemic areas, poor water quality,
camping, and daycare exposure), testing is warranted. As testing
for bacterial and viral infections with subsequent treatment does
not prevent development of IBS, and in fact antibiotic exposure
may be a risk factor for postinfection IBS, we do not recommend
routinely testing for these agents in patients with chronic IBS
symptoms (49). In summary, given a lack of clear evidence from
the existing literature, we do not recommend routine testing for
enteric pathogens, including Giardia, in all patients with IBS,
except those with a high pretest probability and deﬁnite risk
factors for Giardia exposure.
Recommendation
We recommend against routine colonoscopy in patients with IBS
symptoms younger than 45 years without warning signs.
Conditional recommendation; low quality of evidence.

The high prevalence of IBS greatly inﬂuences IBS patient care.
An important aspect is the health and economic burden of unnecessary testing. Colonoscopy is a common test used to conﬁrm
the absence of pathology that might be responsible for a patient’s
intestinal symptoms, such as IBD, microscopic colitis, or colon
cancer. This test imposes a signiﬁcant burden to the patient because of lost work hours, morbidity from the preparation,
sedation-related eﬀects, and direct ﬁnancial costs. This impact is
further heightened because many primary care providers directly
request a colonoscopy before GI consultation. Colonoscopy is
thus one of the most frequent and most expensive tests used
during the evaluation of IBS symptoms. However, the evidence to
support performing a colonoscopy in younger patients without
warning signs, as described below, is poor.
First, it is important to consider key patient features in the
decision to conduct a colonoscopy—these are referred to as
“alarm features” and include hematochezia, melena, unintentional weight loss, older age of onset of symptoms, family
history of IBD, colon cancer, or other signiﬁcant GI disease.
When present, there is a greater sense of concern about identifying a pathologic process that could account for the patients’
symptoms (59). However, alarm features in patients with IBS
have a low predictive value (60).
Second, colon cancer screening is a special consideration in
patients with IBS. It is important that patients are up-to-date with
colon cancer screening independent from their presenting IBS
complaints. In other words, if a patient believed to have IBS presents to clinic with symptoms of IBS-D at the age of 52 years having
never had a colonoscopy for colon cancer screening, the colonoscopy should be based on the age of the person and considered
independent of IBS symptoms. Not uncommonly, the colonoscopy
is normal. In a large US study, the rate of colon polyps was lower in
patients with IBS compared with healthy controls (61). The reason
for this is unclear but was independent of age.
Third, colonoscopy has been recommended in patients with
IBS symptoms and without warning signs because it has been
suggested that pain during colonoscopy could be an adjunct to the
diagnosis of IBS (62). This stems from the theory that IBS
symptoms represent visceral hyperalgesia (63), a concept supported
by higher levels of reported pain in patients with IBS compared with
The American Journal of GASTROENTEROLOGY

non-IBS subjects during balloon inﬂation of the rectosigmoid colon
(64). One study found that subjects with IBS exhibited pain during
colonoscopy that replicated their IBS pain (62). This was conﬁrmed
by others (65) and led investigators to suggest that pain during
colonoscopy could be an “adjunct” to the diagnosis of IBS (62,65).
However, this has never been proven in large scale, and controlled
trials and the presence of multiple confounders (variation in sedation protocols, quality of prep, skill of endoscopist, and use of CO2
or not) (66) make this theory untenable.
Fourth, clinicians express concern about missing important
pathology in patients with IBS symptoms. Several studies have
investigated this issue. Chey et al. determined that the most
common lesions identiﬁed in patients with IBS during colonoscopy were hemorrhoids, diverticulosis, and polyps (61).
However, polyps were found in only 7.7% of cases in patients
with IBS compared with 26.1% in non-IBS patients (P ,
0.0001). This remained signiﬁcant even after controlling for
age and other factors. In a more recent study of 559 subjects
who met Rome III IBS criteria, alarm features had a higher rate
of discoverable disease, and yet, even among the 136 subjects
with no alarm features, Crohn’s disease was found in 7.4% of
subjects and celiac in 2.9% (59). This second study may speak
to both the poor speciﬁcity of the Rome criteria, which has a
positive likelihood ratio of only 3.35 (40), and the geographic
prevalence of diseases such as IBD and CD when studies are
conducted in northern populations. Finally, in the largest study
to date from Japan of 4,528 subjects undergoing colonoscopy, 5
colonic neoplasms were identiﬁed in the 203 Rome positive IBS
subjects (67). However, all were detected in subjects older than
50 years. None were seen in the subjects with IBS younger than
49 years.
Finally, 1 common indication that is used to justify colonoscopy in a patient suspected of having IBS-D is to “rule out microscopic colitis.” This may be a special case among women older
than 60 years where there is a higher risk of new-onset microscopic colitis. However, there are limited data here. Making things
more complicated, a recent meta-analysis identiﬁed limitations of
the Rome criteria since 32.5% of patients with microscopic colitis
would meet Rome criteria for IBS-D while others would meet
Rome criteria for functional diarrhea (67,68).
In summary, based on current evidence, in the absence of
alarm features, there seems to be no justiﬁcation for routine
colonoscopy in subjects with IBS younger than 45 years (although
beyond the scope of this manuscript, the change in screening to
age 45 is controversial, and the reader is referred to recent society
guidelines and publications for a comprehensive review of this
topic). In patients older than 45 years, a recent negative colonoscopy for colon cancer screening or for other investigative purposes should mitigate the need for another colonoscopy for IBS
symptoms in the absence of new alarm features. In patients
considered to be at high risk of microscopic colitis (older age
[.60], female gender, and more intense diarrhea), there may be
mounting evidence to support the use of colonoscopy.
Recommendation
We suggest a positive diagnostic strategy as compared to a
diagnostic strategy of exclusion for patients with symptoms of IBS to
improve time to initiate appropriate therapy.
Consensus recommendation; unable to assess using GRADE
methodology.

VOLUME 00 | MONTH 2020 www.amjgastro.com

Copyright © 2020 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.

Management of Irritable Bowel Syndrome

The role of a careful clinical history, focused on key symptoms
of abdominal pain and altered bowel habits in the absence of
alarm features, and their duration (.6 months), coupled with a
physical examination and minimal diagnostic testing, is suﬃcient
to conﬁdently diagnose a patient with IBS (1,3,4). Providers are
often uncomfortable, however, with a positive diagnostic strategy
or a symptom-based diagnosis of IBS. Although a validated definition does not exist, a positive diagnostic strategy involves a
careful history, physical examination, and the use of a standard
deﬁnition to make a diagnosis, with limited diagnostic tests.
Justiﬁcation for a positive diagnosis of IBS, as compared to a
diagnosis of exclusion, is based on consensus and data from
existing studies (described below) which show a low diagnostic
yield of additional workup in suspected IBS without alarm features,
and a minimal impact on patient outcomes or satisfaction. Indeed,
extensive testing is unlikely to uncover new information and, despite best intentions, does not actually reassure a patient of their IBS
diagnosis. In a retrospective evaluation of nearly 500 patients with
IBS aged between 18 and 49 years undergoing a “peace of mind”
colonoscopy, the procedure had no impact on patient reassurance,
quality of life, or psychological symptoms (69).
A systematic review and meta-analysis of more than 1,000 patients compared a range of diagnostic approaches including the
symptom-based Rome III criteria to diagnose IBS and noted that the
symptom-based Rome criteria performed quite modestly (69.6%
sensitivity and 82.0% speciﬁcity). Minor clinical enhancements to
the criteria increased its overall speciﬁcity—high somatization, no
nocturnal passage of stool plus high level of somatization, hospital
anxiety and depression score .8 plus normal hemoglobin and CRP.
Overall, the accuracy of the Rome III criteria plus clinical and laboratory enhancements increased to 95% speciﬁcity among patients
referred for endoscopy for lower GI symptoms (70).
In another study, 300 primary care patients believed by their
doctors to have IBS and no alarm signs were randomized to either
a diagnostic strategy of exclusion, which included invasive testing
such as sigmoidoscopy with biopsies, stool cultures, and simple
laboratory studies (complete blood count and CRP) or to a positive diagnostic strategy which included only a complete blood
count and CRP. Regardless of randomization, none of the patients
meeting Rome III criteria at baseline were reclassiﬁed at 1 year
with IBD, colorectal cancer, or CD. Both diagnostic approaches
performed similarly in terms of symptoms, quality of life, and
patient satisfaction. A positive diagnostic strategy was determined to be noninferior to a diagnosis of exclusion (71).
Not only is a positive diagnostic strategy noninferior to a diagnosis
of exclusion, it can substantially shorten time to appropriate therapy.
A physician who provides a conﬁdent, positive diagnosis of IBS made
with minimal investigation is more likely to reduce time to initiation of
therapy by engaging patients in shared decision-making. Furthermore, if a primary care physician is able to provide a conﬁdent, positive diagnosis without referring a patient to a gastroenterologist,
health care costs, and potentially time to initiation of therapy could
also be reduced (72). In a large study of positively diagnosed vs undiagnosed IBS-D patients, positively diagnosed patients were much
more likely to have already encountered evidence-based therapies and
were more likely to have received an eﬀective prescription medication
(vs dietary modiﬁcations or over-the-counter antidiarrheal agents).
Many had also received a referral for brain-gut psychotherapy (73).
Although not studied, the same is likely true for the other IBS subtypes.
Finally, a positive diagnosis could lead to improved patient
education and reassurance, including knowledge around the
© 2020 by The American College of Gastroenterology

multifactorial nature of IBS, thereby increasing patient acceptance of the diagnosis and early adoption of eﬀective therapies.
Despite relatively low quality of evidence supporting the speciﬁc
outcome of improved time to appropriate treatment, we recommend delaying diagnostic workup when possible and treating
patients with IBS empirically, as this can often apprise health care
providers to the next steps in care while minimizing unnecessary
testing.
Recommendation
We recommend a positive diagnostic strategy as compared to a
diagnostic strategy of exclusion for patients with symptoms of IBS to
improve cost-effectiveness.
Strong recommendation; high quality of evidence.

Justiﬁcation for a positive diagnosis of IBS as opposed to a diagnosis of exclusion is based on consensus and data from studies
(discussed below) which show a low diagnostic yield of additional
diagnostic studies in patients with IBS symptoms without alarm
features and a minimal impact on patient outcomes or satisfaction.
Unfortunately, in a large survey of community and academic gastroenterologists, more than 70% of community-based providers believed IBS to be a diagnosis of exclusion. These providers ordered
nearly twice the number tests per patient and consumed $400 more
per patient than those who used a positive diagnostic strategy. Although this diﬀerence may not initially seem signiﬁcant, in a highly
prevalent condition such as IBS, the cost diﬀerence is substantial (57).
In an elegant Australian language analysis study of provider
notes, it was determined that providing IBS patients with a clear,
conﬁdent, positive diagnosis translated into less demand for additional diagnostic workup. Use of qualifying “exclusion” language
around diagnosis, such as “may be suﬀering from” or “it’s possible
that,” “ﬁts the picture of…,” or “working impression is…,” when
compared with clear, positive diagnostic language such as “she
has,” “she is suﬀering from,” “she is diagnosed with,” or “I have
diagnosed her with” led to more studies, endoscopies, and repeat
consultations, driving up the cost of care. Similarly, patients who
were diagnosed in the medical record with IBS were unaware of
their diagnosis, in contrast to patients with “organic” diseases (74).
In a retrospective employer-based health care claims study of
patients with IBS-D, which considered the cost of care within the
ﬁrst 2 years after diagnosis, nearly 80% of health care costs were
associated with a diagnosis of exclusion approach, including diagnostic testing, laboratory and radiology services, hospitalizations, and emergency department visits. Only about 20% of
patient costs could be related to treatment speciﬁcally, including
oﬃce visits and prescription medications (75). The same was
previously shown in patients with IBS-C (76). Both studies show
the high costs associated with considering IBS as a diagnosis of
exclusion, rather than leveraging symptom-based criteria, particularly in patients younger than 50 years without alarm features.
In a large national database study of patients with IBS, colonoscopy was the most frequently conducted test with half of all
patients younger than 50 years undergoing at least one (12).
High quality evidence for a positive diagnostic approach
comes from a study that conducted a head-to-head, randomized
comparison of a positive diagnostic strategy vs an exclusion
strategy in .300 patients seen in a primary care setting (71).
Patients were followed over 1 year with the primary outcome of
quality of life. Not only was noninferiority of the positive strategy
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demonstrated, overall health care costs were almost 40% lower in
the positive diagnostic group ($5,075 vs $3,160 annually), with no
diﬀerences between groups in terms of GI symptoms or patient
satisfaction. There were no cases of IBD, CD, or cancer discovered
through either diagnostic strategy, further underscoring the costeﬀectiveness of a positive one (71).
A variety of factors may predispose certain patients to excessive diagnostic testing, as shown in a large US claims database of
more than 200,000 patients with IBS in which patients who were
older than 50 years, female, with multiple comorbidities, and had
more oﬃce visits, emergency department visits, and hospitalizations. Patients who had 3 or more diagnostic tests/procedures
comprised 40% of the overall sample, with patients with IBS-C
driving the most costs (77). Similar variability in diagnostic
practices is seen regionally, and across health settings and provider types, high variability is associated with unnecessary costs to
the US health system (12).
In summary, a positive diagnostic strategy should be used in
an eﬀort to minimize unnecessary testing and reduce health care
costs.
Recommendation
We suggest that categorizing patients based on an accurate IBS
subtype improves patient therapy.
Consensus recommendation; unable to assess using GRADE
methodology.

Although the primary symptom of IBS is recurrent abdominal
pain, identiﬁcation of the patients’ predominant stool form on
days in which stools are perceived to be abnormal is critical to the
proper selection of diagnostic studies and treatments. Current

pharmacological therapies usually target diarrhea and constipation subtypes, although IBS is characterized by 4 distinct
subtypes: IBS-D, IBS-C, IBS-M, and those without a signiﬁcant
pattern of abnormal stool (IBS-U). More than half of patients
with IBS change predominant subtype over a 1-year period;
therefore, clariﬁcation of subtype should be performed routinely
(78). Diarrhea-predominant IBS patients are more likely to report
pain and urgency with each bowel movement, whereas
constipation-predominant patients report substantially more
symptoms and impaired functioning in between bowel movements; thus, treatment of abdominal pain symptoms may also
diﬀer between patient subtypes (79).
To accurately categorize a patient with IBS by subtype, we recommend the following:
1. Predominant stool consistency can be determined based on
the Bristol Stool Form Scale (BSFS) (80) (Figure 1).
2. Determine patient’s primary stool consistency only on the days
s/he reports abnormal bowel movements. This determination
should be made when patient is oﬀ of therapy(ies) that could
aﬀect bowel pattern. Daily diaries should be performed for 2
weeks for the most accurate assessment.
3. Once the pattern of stool consistency is determined, subtype
decisions can be made according to the Rome IV criteria (4):
a. IBS-C: .25% of bowel movements associated with BSFS 1
or 2 with BSFS 6 or 7 occurring less than 25%.
b. IBS-D: .25% of bowel movements associated with BSFS 6
or 7 with less than 25% of bowel movements with BSFS 1 or
2.
c. IBS-M: .25% of bowel movements associated with BSFS 1 or
2 and .25% of bowel movements associated with BSFS 6 or 7.
d. IBS-U: cannot be determined.
In summary, most therapeutic agents used to treat IBS
symptoms were developed with an emphasis on 1 speciﬁc IBS
subtype; therefore, although not studied prospectively, assigning
the wrong subtype to a patient could result in a treatment approach that actually worsens symptoms. Currently, there are no
approved medications for the treatment of IBS-M or IBS-U; this is
an important gap to be addressed in future research.
Recommendation
We do not recommend testing for food allergies and food
sensitivities in all patients with IBS unless there are reproducible
symptoms concerning for a food allergy.
Consensus recommendation; unable to assess using GRADE
methodology.

Figure 1. Bristol Stool Form Scale (English for the United States).
Reprinted with permission from the Rome Foundation. ©2000 Rome
Foundation. All Rights Reserved.
The American Journal of GASTROENTEROLOGY

Up to 20% of the population report adverse reactions to food
(81,82). Reported symptoms are nonspeciﬁc and include abdominal pain, nausea, bloating, and diarrhea. Interestingly,
when rechallenged with the oﬀending food, only 2%–3% develop recurrent symptoms (81,83). Patients with IBS are more
likely than the general population to report adverse reactions to
food, with prevalence rates as high as 50% (84–86). Although the
default interpretation of reactions to foods is that of an allergic
reaction, this is unlikely in IBS. Food allergies are an immunemediated event and are classiﬁed as an IgE response, a non-IgE
response, or a mixed (IgE and non-IgE) response (87). Symptoms of
a food allergy occur reproducibly and rapidly (usually within
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Table 6. Clinical symptoms, rectal examination findings, and
anorectal physiologic testing suggestive of a pelvic floor disordera
Testing

Findings

Rectal examination findings on
inspection

Dermatitis/perianal erythema
Rectal prolapse
Gaping anus
Hemorrhoids
Fistula or fissure
Rectal scar
Anorectal mass

Digital rectal examination findings
suggesting dyssynergic defecation

Impaired sensory perception of stool
(perineal sensation testing)
Rectal distension and stool impaction
Contraction of the diaphragm,
abdomen, and rectum during push
maneuvers (abdominal pressure and
rectal examination must be
performed simultaneously)
Abnormal relaxation of external anal
sphincter and puborectalis muscles
(or no relaxation with Valsalva
maneuver)

Anorectal physiology findings
suggesting pelvic floor disorders

Uncoordinated abdominal, rectoanal,
and pelvic floor muscles
Rectal hyposensitivity
Paradoxical increase in sphincter
pressure/puborectalis muscle
pressure during relaxation or
simulated evacuation
Prolonged balloon expulsion time
Inadequate anal relaxation during
push maneuvers
Inadequate abdominorectal
propulsive forces

a

Many of these symptoms and examination findings are seen in all subtypes of
irritable bowel syndrome and are not specific to pelvic floor dyssynergia.

minutes) on exposure to a given food and are absent during
avoidance (87). For IgE-mediated food allergies, sensitization with
development of speciﬁc IgE antibodies to a food allergen needs to
occur (e.g., peanuts). Non-IgE food allergies are mediated by T cells,
usually conﬁned to childhood, and include food protein–induced
enterocolitis syndrome and food protein–induced enterocolitis.
Mixed IgE– and non-IgE–mediated food allergies include cow’s
milk protein allergy, eosinophilic esophagitis, and eosinophilic
gastroenteritis.
Food allergies are uncommon and occur in only 1%–3% of
adults (88,89). They are more likely to occur in atopic individuals,
but are not more likely to occur in patients with IBS (90,91). The
most common food allergies in adults, based on IgE testing (with
estimated prevalence rates), are shellﬁsh (2%), peanuts (0.6%),
tree nuts (0.6%), ﬁsh (0.4%), wheat (0.4%), cow’s milk (0.3%),
eggs (0.2%), and sesame (0.1%) (87,92). The diagnosis of a food
allergy is based on a history of a reproducible reaction to a food
(e.g., itching of the palate and lips, angioedema, rhinorrhea,
periorbital edema, dysphagia, laryngospasm, bronchospasm,
nausea, vomiting, abdominal pain, diarrhea, urticaria, hypotension, and anaphylaxis) in conjunction with testing. A skin prick
test is positive only 50% of the time in patients with true food
© 2020 by The American College of Gastroenterology

allergies (87). Serum IgE levels correlate with the likelihood of a
clinically relevant reaction to food, although levels do not correlate with the intensity of the reaction (92). The sensitivity of
serum IgE levels is low; up to 25% of clinically signiﬁcant reactions, including anaphylaxis, may be missed (93).
Most adverse reactions to foods represent a food intolerance
or food sensitivity (81,82,86). Food intolerances are deﬁned as an
undesirable reaction to a food that is not immune mediated.
These reactions may develop for a variety of reasons, including
pharmacologic eﬀects of foods (e.g., salicylates, vasoactive
amines, caﬀeine, glutamate, serotonin, tyramine, and capsaicin),
enzyme defects (e.g., lactase and sucrase-isomaltase), transport
defects (e.g., fructose, glut-2, and glut-5), functional disorders
(e.g., dyspepsia), or psychological factors (e.g., anorexia and
orthorexia). Sensitivity to gluten is one of the most commonly
reported reactions to food by patients with IBS; in many aﬀected
IBS patients, it is believed to be a nonimmunologically mediated
event and possibly even an adverse reaction to the nondigestible,
nonabsorbable carbohydrate, fructan (94).
Multiple tests are marketed to diagnose food intolerances;
however, none have been validated, and most have not been
subjected to rigorous, blinded trials. Serum IgG panels have not
been validated and cannot be recommended at present (95).
Results of a leukocyte activation test are intriguing but need to be
conﬁrmed (96).
In summary, the low speciﬁcity of food allergy tests means that
indiscriminate testing for food allergens using a battery of tests will
yield many false positives. The low prevalence of food allergies in
adults, the ﬁnding that patients with IBS are not more likely to
develop food allergies, and poor diagnostic test characteristics (e.g.,
serum IgE levels and the skin prick test), make it neither eﬃcient
nor cost-eﬀective to test patients with IBS for food allergies.
Recommendation
We suggest that anorectal physiology testing be performed in
patients with IBS and symptoms suggestive of a pelvic floor disorder
and/or refractory constipation not responsive to standard medical
therapy.
Consensus recommendation; unable to assess using GRADE
methodology

Although the true prevalence of anorectal dysfunction in IBS
is unknown, it occurs in all subtypes of IBS (IBS-D, IBS-C, and
IBS-M) with prevalence rates estimated to be as high as 40% in
tertiary care practices (97–100). Routine diagnostic testing with
anorectal manometry (ARM) and/or balloon expulsion test
(BET) is not performed in most patients because of limited
availability and the absence of deﬁnitive guidelines. In symptomatic patients, a thorough rectal examination that does not
identify obvious structural anorectal abnormalities increases
the possibility of a pelvic ﬂoor disorder with high sensitivity
(75%), speciﬁcity (87%), and NPV of 91% (101) (Table 6). See
Figure 2 which illustrates normal and abnormal defecation (102).
IBS is a multifactorial disorder and symptoms alone cannot
accurately distinguish IBS from dyssynergic defecation (DD)
because both patient groups often have diﬃculty with stool
evacuation and straining (97,98,103,104). The accurate diagnosis
of DD requires physiologic testing with abnormalities of a defecation disorder identiﬁed in 2 of 3 tests (e.g., ARM, BET, and/or
impaired evacuation by imaging) (105). A recent retrospective
The American Journal of GASTROENTEROLOGY
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Table 7. Tricyclic antidepressants
Name

Recommended daily doses (mg)

Most common side effects

Amitriptyline: available in 10-, 25-, 50-, 75-,
and 100-mg tablets

Tertiary amine

Subtype

50–100

Dry mouth, urinary retention, sedation, cardiac
arrhythmias, sexual dysfunction, constipation,
weight gain, and blurry vision

Imipramine: available in 10-, 25-, 50-, 75-,
and 100-mg tablets

Tertiary amine

50–100

Dry mouth, urinary retention, sedation, cardiac
arrhythmias, sexual dysfunction, constipation,
weight gain, and blurry vision

Desipramine: available in 10-, 25-, 50-, 75-,
and 100-mg tablets

Secondary amine

25–100

Dry mouth, blurry vision, urinary retention,
cardiac arrhythmias, weight gain, dizziness,
nausea, and headache

Nortriptyline: available in 10-, 25-, 50-, and
75-mg tablets

Secondary amine

25–75

Dry mouth, blurry vision, urinary retention,
cardiac arrhythmias, weight gain, dizziness,
nausea, and headache

Tricyclic antidepressants should not be used in patients with known bundle branch block or Qt prolongation.
Mechanism of action of tricyclic antidepressants primarily involves inhibition of serotonin and noradrenergic receptors. Blockade of muscarinic and adrenergic receptors
also occurs, but to a lesser degree.
Secondary amines generally have less antihistaminic and anticholinergic effects and are thus less likely to cause sedation or constipation.
Tertiary amines (amitriptyline and imipramine) are more likely to have antihistaminic and anticholinergic side effects.

study of female subjects with IBS-C using the 20-Item Pelvic Floor
Distress Inventory showed that 44% of patients with IBS-C have
prolonged BET, suggesting a DD pattern. In 1 study of 66 patients
with IBS, DD was more frequent in all subgroups (41%) of IBS
(P , 0.01) and both genders as compared to healthy controls (99).
Although lower pain thresholds are observed in IBS-D and IBSM, other manometric parameters such as paradoxical anal contraction, impaired sphincter relaxation, and symptoms of
straining and incomplete evacuation do not diﬀerentiate the IBS
subtypes.
In addition to DD, higher rates of obstructive defecation—
painful evacuation and digital disimpaction—are seen in IBS-C
(106). IBS is an independent risk factor for obstructive defecation
with OR 1.78 (95% CI 1.21–2.60) and is associated with higher
obstructive defecation scores (P , 0.001), altered pelvic mobility,
and decreased perineal decent which predisposes patients to
overﬂow diarrhea (97). As a result, patients without IBS-D with
symptoms of digital disimpaction, anal pain, and longer duration
of symptoms beneﬁt most from testing with ARM and BET (98).
Finally, anxiety and depression scores correlate with reduced
perineal descent (P 5 0.03 and P 5 0.01, respectively), further
highlighting the need for testing to identify possibly treatable
pelvic ﬂoor disorders (98).
Perhaps, the most important reason to rule out DD in subjects
with suspected pelvic ﬂoor dysfunction is the positive response of
both pain and bowel symptoms to biofeedback therapy
(107–109). One prospective study of biofeedback therapy in patients with DD found similar improvement in those with and
without IBS (P , 0.05) (107). Higher rectal sensory thresholds,
constipation severity scores, and delayed colonic transit pretreatment were indicators of poor treatment outcome. Abdominal pain and bloating scores were only improved in those patients
with IBS with an improved defecation index and improved BET
after biofeedback therapy (P , 0.05). Others have similarly
reported that in IBS patients with DD, all domains of the Patient
Assessment of Constipation Symptoms scores improved by 48%
The American Journal of GASTROENTEROLOGY

after biofeedback therapy (P , 0.001, all), even abdominal pain
and bloating (109).
In summary, although anorectal physiology testing alone may
not diﬀerentiate DD from IBS, it identiﬁes distinct abnormalities
that may respond favorably to biofeedback therapy. Given the
high estimated prevalence of pelvic ﬂoor disorders in all IBS
subtypes, we propose ﬁrst using standard therapies for IBS targeting both abdominal pain and the predominant bowel habit. In
patients with abnormal rectal examinations concerning for dyssynergia or those refractory to conventional treatments and with
pelvic ﬂoor symptoms, we suggest anorectal physiology testing
with ARM and BET and/or defecography to identify patients who
could be treated with biofeedback therapy. The positive response
seen in abdominal pain and bloating in patients with IBS to
biofeedback therapy further supports this recommendation.
Recommendation
We recommend a limited trial of a low FODMAP diet in patients with
IBS to improve global symptoms.
Conditional recommendation; very low quality of evidence.

The elimination of dietary fermentable oligosaccharides, disaccharides, monosaccharides, and polyols (FODMAPs) has
quickly gained popularity as a treatment for patients with IBS
(110). FODMAPs lead to increased GI water secretion and increased fermentation in the colon, thus producing short-chain
fatty acids and gases which can lead to luminal distension and the
triggering of meal-related symptoms in patients with IBS.
A recent meta-analysis identiﬁed 7 randomized controlled
trials (RCTs), which included 397 patients with IBS, evaluating
the low FODMAP diet vs several diﬀerent comparators (110).
Two trials in 71 patients with IBS compared the low FODMAP diet
with a usual diet (111,112). Three trials including 271 patients with
IBS compared a low FODMAP diet to another active diet intervention (113–115). One study compared the low FODMAP diet
with a high FODMAP diet, and 1 provided IBS patients with a low
FODMAP diet followed by a placebo-controlled FODMAP
VOLUME 00 | MONTH 2020 www.amjgastro.com

Copyright © 2020 by The American College of Gastroenterology. Unauthorized reproduction of this article is prohibited.

Management of Irritable Bowel Syndrome

Figure 2. Pelvic floor anatomy. Adapted with permission from Advances in diagnostic assessment of fecal incontinence and dyssynergic defecation. Clin
Gastroenterol Hepatol 2010;8:910–9. ©2010 with permission from Elsevier.

rechallenge (116,117). All published trials were deemed high risk of
bias (118). The low FODMAP diet was associated with a signiﬁcant
reduction in global IBS symptoms compared with the diﬀerent
comparators (risk ratio 0.69; 95% CI 0.54–0.88, I2 5 25%; 118–120).
The 3 trials that compared the low FODMAP diet with an alternative
diet showed a nonsigniﬁcant trend favoring the low FODMAP diet
(RR 0.82; 95% CI 0.66–1.02) (85,113,114). Interestingly, 2 studies,
which compared a dietitian-led low FODMAP diet and a dietitian-led
standardized dietary advice program from the United Kingdom,
found nonsigniﬁcant diﬀerences in the proportions of patients
reporting adequate relief of their overall IBS symptoms (119,120).
That said, these trials are more diﬃcult to interpret as they were not
placebo-controlled, but rather, comparative eﬀectiveness trials
assessing 2 active interventions. Most of the trials also reported
beneﬁts of the low FODMAP diet for individual IBS symptoms,
particularly abdominal pain and bloating (114). One trial failed to
ﬁnd a signiﬁcant improvement in general quality of life while another
reported a signiﬁcant improvement in disease speciﬁc quality of life
(113,121). Overall, the low FODMAP diet seems safe without serious
adverse events (AEs), although long-term over-restriction of FODMAPs may lead to micronutrient deﬁciencies (119,120).
Although the current evidence is supportive, many questions
about the low FODMAP diet remain unanswered. There is a need
for high-quality long-term data which addresses eﬃcacy, adherence, and harms, including any unintended eﬀects on the gut
microbiota. It is critically important for providers using the low
FODMAP diet to properly instruct their patients on all 3 phases
of the plan (the ﬁrst stage is substitution of foods with low FODMAP choices; the second stage is a gradual reintroduction of
foods into the diet while assessing symptoms; the third stage is
personalization of the diet to avoid foods that trigger symptoms).
Almost all the available research has focused on FODMAP restriction. However, responders to restriction of FODMAPs can be
identiﬁed in 2–6 weeks. In the second phase, responders should
undergo a gradual reintroduction of foods containing individual
FODMAPs to determine their sensitivities. In the third phase, this
information is used to personalize and liberalize the diet for extended use.
In summary, this guideline committee believes that the complexity of the low FODMAP diet, combined with the potential for
nutritional deﬁciencies, and the time and resources required to
provide proper counseling on the 3 phases of the plan, requires
the services of a properly trained GI dietician. This, however, is
not evidence-based but certainly warrants future study. If a
© 2020 by The American College of Gastroenterology

trained GI dietician is not available or if a patient cannot aﬀord to
see a dietician, it is important for providers to distribute highquality teaching materials which can allow an IBS patient to
implement the diet in a medically responsible manner.
Recommendation
We suggest that soluble, but not insoluble, fiber be used to treat
global IBS symptoms.
Strong recommendation; moderate quality of evidence.

A widely accepted deﬁnition describes dietary ﬁber as all carbohydrates that are neither digested nor absorbed in the small intestine
and have a degree of polymerization of 3 or more monomeric units
(122). Fiber oﬀers a range of general health beneﬁts, and for this reason,
most experts recommend 25–35 g of total ﬁber intake per day (123).
Dietary ﬁber has diverse and incompletely understood eﬀects
in the GI tract involving the gut microbiome, metabolism, transit
time, stool consistency, and bile acid absorption. Dietary ﬁber is
frequently recommended to improve symptoms in patients with
IBS, particularly when constipation is the predominant complaint. In general, diﬀerent types of ﬁber can be distinguished on
the basis of their solubility, viscosity, and ability to resist fermentation in the colon. Soluble ﬁber is found in psyllium, oat
bran, barley, and beans. Insoluble ﬁber is found in wheat bran,
whole grains, and some vegetables. Fibers that exert laxative effects tend to increase stool water content and resist colonic fermentation. Conversely, ﬁbers that ferment in the colon will lose
their water-holding capacity and produce gas that could aggravate symptoms of bloating and ﬂatulence.
A recent systematic review and meta-analysis on ﬁber in IBS (124)
identiﬁed 15 RCTs (125–139) involving 946 patients. Six trials provided information regarding IBS subtypes (133,135–139), of which 2
trials recruited only patients with IBS-C (135,136). Most trials used a
“clinical diagnosis” of IBS or symptom-based criteria supplemented
by negative investigations to identify study participants. Study endpoints were highly variable and did not adhere to modern regulatory
guidance. Fiber led to a statistically signiﬁcant beneﬁt for IBS symptoms compared with placebo (RR of IBS not improving 5 0.87; 95%
CI 0.80–0.94). There was no signiﬁcant heterogeneity (I2 5 0%) or
funnel plot asymmetry (Egger test 5 20.20 (95% CI 21.14 to 0.74, P
5 0.66), suggesting no evidence of publication bias. Six studies including 411 patients with IBS evaluated the insoluble, nonviscous,
poorly fermentable ﬁber, bran (125,126,131,132,136,137), 7 studies
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including 499 patients evaluated the soluble, viscous, poorly fermentable ﬁber, ispaghula husk (127–130,133,134,137), and 3 studies
evaluated “concentrated ﬁber” (135), linseeds (138), or rice bran
(139). Bran provided no signiﬁcant beneﬁt for IBS symptoms (RR of
IBS not improving 5 0.90; 95% CI 0.79–1.03), while ispaghula did
beneﬁt IBS symptoms (RR of IBS not improving 5 0.83; 95% CI
0.73–0.94, number needed to treat [NNT] 7 [95% CI 4–25]).
AE data were provided by 7 trials (130,131,133,135,137–139).
Thirty-six percent of 355 patients receiving ﬁber reported an AE,
compared with 25.1% of 251 receiving placebo (RR 1.06; 95% CI
0.92–1.22). Data were insuﬃcient to assess AEs according to type
of ﬁber.
In summary, soluble, viscous, poorly fermentable ﬁber may
provide beneﬁts in IBS. The apparent lack of signiﬁcant side effects makes ﬁber a reasonable ﬁrst line therapy for IBS patients
with symptoms. The ability to improve stool viscosity and frequency logically argues for the use of ﬁber in patients with IBS-C,
although the evidence base to support this contention is weak.
Recommendation
We recommend against the use of antispasmodics currently
available in the United States to treat global IBS symptoms.
Conditional recommendation; low quality of evidence.

Antispasmodics remain one of the most frequently used treatments for IBS. Assessing their eﬃcacy on global IBS symptoms is
diﬃcult because the class includes multiple agents with diﬀerent
mechanisms of action. Broadly, antispasmodics relax intestinal
smooth muscle thereby reducing GI motility (140). A myriad of
diﬀerent formulations are available, including direct smooth
muscle relaxants, calcium antagonists, scopolamine derivatives,
and combination agents. Historical recommendations supporting
antispasmodics for treating global IBS symptoms have been
predicated on systematic reviews and meta-analyses inclusive of all
agents (141). However, in an era of precision medicine, it is important to evaluate and recommend therapies based on individual,
rather than group, analyses. For this guideline, we have focused on
medications approved for use in the United States, conceding there
are more robust data supporting the use of alternative antispasmodics available internationally. Three antispasmodics are commercially
accessible—dicyclomine,
hyoscyamine,
and
hyoscine—with a paucity of data supporting their eﬃcacy.
Dicyclomine has been assessed in 2 small, older trials
(142,143). One double-blinded study randomized patients (n 5
97) to 40 mg of dicyclomine (2–4 times’ standard dosing) or
placebo 2–4 times daily for 2 weeks. Neither a standard deﬁnition
of IBS nor a single primary endpoint was established. Overall,
84% of individuals receiving dicyclomine reported symptom
improvement compared with 54% of those taking placebo (P 5
0.006). Sixty-nine percent and 16% of dicyclomine and placebotreated patients, respectively, reported adverse eﬀects (142). A
second study enrolled 96 patients; a standardized deﬁnition of IBS
was not included. Individuals received 20 mg of dicyclomine or
placebo 3 times daily for 10 days with subsequent crossover
without a washout period, which increases the likelihood of a
carryover eﬀect. Dicyclomine was associated with subjective
improvements compared with placebo. No statistical analyses
were undertaken. Thirty-three percent of dicyclomine and 4% of
placebo-treated patients developed side eﬀects during the 10-day
treatment period (143).
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Hyoscyamine, available in multiple formulations (short or
long acting, oral or sublingual), was assessed in a single clinical
study from Sweden performed more than 3 decades ago (144). In
this trial, 25 individuals were randomized to 0.2 mg of hyoscyamine or placebo for 2 weeks. The deﬁnition of IBS was not
standardized. Hyoscyamine responses were comparable with
placebo; however, AE rates were signiﬁcantly higher (87% vs 7%,
respectively, P , 0.001).
Hyoscine (scopolamine), primarily used for motion sickness,
has been evaluated in 3 IBS trials, all performed outside the
United States. The ﬁrst 2 had similar trial designs (127,130).
Neither used a standard deﬁnition for IBS. One study combined
hyoscine, lorazepam, soluble ﬁber (ispaghula husk), and placebo
in 8 permutable blocks with 12 subjects per block (127). Hyoscine
fared no better than placebo over a 12-week period. The second
combined hyoscine, amitriptyline with chlordiazepoxide, ispaghula, and placebo in 8 randomized blocks of 21 patients (130). At
12 weeks, individuals receiving only active hyoscine fared signiﬁcantly better than those receiving placebo (P , 0.02). However, these ﬁndings must be interpreted with caution because
none of the patients in the placebo group experienced improvement at this time point. The most recent analysis, completed 30
years ago, randomized 712 individuals to hyoscine, hyoscine plus
paracetamol, paracetamol alone, or placebo for 4 weeks (145). A
“response” was achieved by 76% and 64% of individuals receiving
hyoscine and placebo, respectively (P , 0.05). Interestingly, the
diﬀerence in response between hyoscine and paracetamol was
only 4%. The most common AEs were dry mouth and blurred
vision.
In summary, there are limited data supporting the use of antispasmodics available in the United States. The data are decadesold and of poor quality. Published studies are methodologically
limited because of small sample size, lack of standardized enrollment criteria, diﬀerent trial designs, and diﬀerent endpoints.
Side eﬀects are common, particularly in the elderly, although
anecdotal data suggest that these agents are relatively safe.
Recommendation
We suggest the use of peppermint to provide relief of global IBS
symptoms.
Conditional recommendation; low quality of evidence.

Peppermint (Mentha piperita) is a popular natural/herbal
remedy for IBS. Although the clinical beneﬁts of peppermint
oil for patients with IBS have most often been attributed to Lmenthol’s blockade of calcium channels and attendant smooth
muscle relaxation, several other potential explanations are
worthy of consideration including modulation of transient
receptor potential voltage channels with eﬀects on visceral
sensation, direct antimicrobial and anti-inﬂammatory eﬀects,
and modulation of psychosocial distress. Translational studies
have found that peppermint oil exerts eﬀects on esophageal,
gastric, small bowel, gallbladder, and colonic function (146).
The most recent meta-analysis evaluating the eﬃcacy of peppermint oil or placebo for IBS identiﬁed 12 RCTs including 835
patients (147). Studies came from Asia, Europe, and North
America. All were relatively small (n 5 18–178 patients with IBS)
and of short duration (2–12 weeks). The included studies did not
allow for a meaningful analysis by the IBS subgroup (e.g., IBS-D,
IBS-C, and IBS-M). All the included studies evaluated continuous
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dosing regimens. None of the studies evaluated the impact of
peppermint oil used on an as needed basis. For overall IBS symptom
improvement, the RR from 7 RCTs for peppermint oil (n 5 253) vs
placebo (n 5 254) was 2.39 (95% CI 1.93–2.97; P , 0.00001). For
abdominal pain, 6 RCTs yielded an RR of 1.78 (95% CI 1.43–2.20; P
, 0.00001) favoring peppermint oil vs placebo. The NNT to prevent 1 patient from having persistent symptoms with peppermint
oil was 3 for overall IBS symptoms and 4 for abdominal pain. A
recently published randomized controlled trial which was not included in this meta-analysis is worthy of mention (148). One
hundred ninety patients with IBS (Rome IV) from the Netherlands
were randomized to 182 mg of peppermint oil released in the small
bowel, 182 mg released in the ileocolonic region, or placebo for 8
weeks. There was no diﬀerence in the primary endpoint of proportion with a .30% reduction in weekly average of worst daily
pain scores compared with baseline between groups at week 4
(small bowel release 46.8% [P 5 0.170], ileocolonic release 41.3% [P
5 0.385], and placebo 34.4%). However, compared with placebo,
small bowel release peppermint oil led to signiﬁcant improvements
in secondary outcomes including abdominal pain score (P 5
0.016), discomfort (P 5 0.020), and IBS severity (P 5 0.020).
In 8 RCTs, AEs were similar between peppermint oil and
placebo (9.3% vs 6.1%, respectively; RR 1.40; 95% CI 0.87–2.26; P
5 0.16) (147). Despite these encouraging AE results, peppermint
oil’s eﬀects on esophageal and lower esophageal sphincter function can lead to the development of heartburn in some treated
patients (149). Enteric-coated formulations of peppermint oil
may oﬀer beneﬁts in this regard.
In summary, peppermint oil may oﬀer beneﬁt for overall
symptoms and abdominal pain in patients with IBS. For the most
part, peppermint oil has been well-tolerated in the available trials.
That said, only a small number of commercially available peppermint oil supplements have undergone rigorous testing of eﬃcacy
and safety (150). Further large, methodologically rigorous trials to
determine the optimal formulation, relative beneﬁts in diﬀerent IBS
subgroups, and comparative eﬀectiveness are encouraged.
Recommendation
We suggest against probiotics for the treatment of global IBS
symptoms.
Conditional recommendation; very low level of evidence.

The use of probiotics as a potential treatment of IBS has increased in the past decade. Much of the enthusiasm is based on the
growing literature supporting a role of the microbiome in this
condition. However, assessing the merits of probiotics in the
treatment of IBS is challenging for a number of reasons. For one,
there are a myriad of probiotics each of which claim speciﬁc
advantages over others. Furthermore, studies examining probiotics in IBS have included single or multiorganism cocktails and
nearly universally these studies are small, single center, and do not
follow the rigorous endpoint standards set out by the US FDA for
the approval of pharmacologic therapies.
A recent meta-analysis summarized the eﬀect of probiotics in
the treatment of IBS (151). Thirty-seven trials were eligible for
analysis (21 involved probiotic combinations) totaling 4,403
subjects (16–391 subjects per study). Combination probiotics
demonstrated a signiﬁcant pooled eﬀect (RR 0.79, CI 0.68–0.91)
for symptom improvement, but there was evidence of signiﬁcant
heterogeneity (I2 5 72%) and publication bias by the Egger test.
© 2020 by The American College of Gastroenterology

The combination group also beneﬁtted from a larger number of
studies to pool.
Single species studies were less impactful in the treatment of
IBS in this meta-analysis (151). Each of Lactobacillus spp., Biﬁdobacterium spp., and Saccharomyces spp. did not seem to have a
signiﬁcant pooled beneﬁt. Escherichia spp. and Streptococcus spp.
demonstrated signiﬁcant beneﬁt in pooled analysis (CI 0.79–0.93
and 0.53–0.99, respectively), but they were based on only 2 studies
for Escherichia spp. and 1 for Streptococcus faecium, with the
latter containing only 39 subjects for analysis.
The meta-analysis further examined the pooled eﬀect on individual symptoms of IBS. A similar pattern was seen whereby
combination probiotics seemed to have a modest eﬀect on abdominal pain. However, in the case of bloating, no category of
probiotic demonstrated beneﬁts in pooled analysis. This is interesting because one of the largest blinded probiotic studies
(although not an IBS trial) demonstrated that a probiotic containing Lactobacillus acidophilus and Biﬁdobacterium biﬁdis
produced bloating in the treatment group (152).
Several large studies in patients with IBS reported beneﬁts from
speciﬁc strains of probiotics. For example, in 1 study, more than
300 subjects were randomized to 1 of 3 doses of Biﬁdobacterium
infantis 35,624 (106, 108, and 1010 cfu/mL) or placebo (153).
Symptom improvement was reported in the group receiving 108
cfu/mL, but not the other 2 groups. This ﬁnding was confusing
because the lack of dose response was challenging to explain.
A study by Spiller et al., which examined Saccharomyces cerevisiae I-3856, was important given the study’s large sample size
and a rigorous outcome measure of .50% of weeks with improvement, which approximates US FDA recommended outcome measures (154). At the conclusion of the trial, 32.2% of
subjects receiving S. cerevisiae and 26.9% of placebo-treated
subjects were considered responders, although this was not statistically signiﬁcant (P . 0.05). There was no diﬀerence in abdominal pain between the 2 groups.
In summary, the use of probiotics in the treatment of IBS is an
important area of research, given the importance of the intestinal
microbiome in this condition. However, interpreting the existing
literature is problematic because of small studies, the multiple
types and strains of probiotics, the inconsistent beneﬁts on individual symptoms, and the lack of rigorous trials based on US
FDA endpoints. These challenges make meta-analysis diﬃcult to
perform and hard to interpret. Future trials incorporating yet
unidentiﬁed gut microbiome biomarkers or metabolomic
markers may improve probiotic eﬃcacy.
Recommendation
We suggest against the use of PEG products to relieve global IBS
symptoms in those with IBS-C.
Conditional recommendation; low quality of evidence

Polyethylene glycol (PEG) is a relatively inexpensive, widely
available, nonprescription osmotic laxative that is US FDAapproved for occasional constipation based on several RCT
studies (155,156). Four trials in chronic idiopathic constipation
(N 5 573) have yielded an NNT of 3 for PEG (95% CI 2–4) for
improvement in stool frequency and stool consistency (3).
However, its eﬃcacy for IBS-C has not been supported because
RCTs have failed to show that PEG improves either overall
symptoms or pain in patients with IBS-C (3,141,157,158).
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Two RCTs have evaluated the beneﬁts of PEG in patients
with IBS-C with noted heterogeneity in trial design and
endpoints (157,158). In the ﬁrst study, a small RCT (n 5 42) of
patients with IBS-C treated with PEG (3.45 g t.i.d.) vs placebo
underwent rectal barostat testing to measure rectal sensitivity
and preprandial and postprandial rectoanal tone as the primary
endpoint (157). Neither rectal tone nor rectal sensitivity
thresholds such as urge to defecate, or pain, were improved by
PEG, although PEG improved stool consistency (P 5 0.047).
The largest (n 5 139) multicenter, RCT of PEG in IBS-C failed
to include abdominal pain as a component of their primary
endpoint using instead mean number of spontaneous bowel
movements (SBMs) in the last 7 days of the trial. Varying doses
of PEG (13.8–41.1 g) were allowed; bisacodyl (5–10 mg) could
be used as a rescue medication (158). A secondary endpoint of
the study was abdominal pain. A responder was deﬁned as a 10%
reduction in abdominal discomfort/pain compared with run-in
mean values (which is a much lower threshold compared with
the 30% endpoint set by the US FDA). Although the mean
weekly number of SBMs improved signiﬁcantly compared with
placebo (P , 0.0001), the secondary endpoint of abdominal
pain was not met because both groups reported improvement in
pain frequency (61.9% in PEG vs 47.6% in the placebo group),
with no signiﬁcant diﬀerence between the groups. Post hoc
analyses based on the full responder deﬁnition (.3 SBM per
week, an increase of $1 SBM per week, and .30% reduction in
pain) showed an improvement in 33.3% vs 21%, respectively (P
. 0.01). Finally, a small unblinded study of PEG in adolescent
IBS-C patients meeting ROME II criteria for IBS conﬁrmed
improvements in bowel symptoms but not abdominal
pain (159).
Treatment-related AEs were more frequent in patients
treated with PEG compared with placebo (16.4% vs 8.6%,
respectively) (157). The most commonly reported side eﬀects
were abdominal pain (4.5%), diarrhea (4.5%), nausea, and
ﬂatulence; these occurred in a dose-dependent manner
(155,158,160). The long-term safety of PEG up to 6 months
has been demonstrated in elderly patients (.70 years of age)
with chronic constipation without nutritional deﬁciencies or
biochemical abnormalities being identiﬁed (161).
In summary, despite the long-term safety and eﬃcacy of PEG
for the treatment of chronic constipation in even the most vulnerable subjects (elderly and children), there is no evidence that
PEG alleviates abdominal pain and thus global symptoms in
patients with IBS-C. We therefore recommend against use of PEG
alone for the treatment of global IBS-C symptoms, although we
recognize that clinicians may use PEG as ﬁrst-line treatment of
constipation in IBS, given its low cost and availability.
Recommendation
We recommend the use of chloride channel activators to treat global
IBS-C symptoms.
Strong recommendation; moderate quality of evidence.

Lubiprostone is a locally acting prostaglandin E1 analog with
high aﬃnity for type-2 chloride channels located in the apical
membranes of intestinal epithelial cells (162). Activation of these
receptors increases intestinal secretion and peristalsis (162).
Lubiprostone is classiﬁed as a secretagogue. Animal studies have
suggested that lubiprostone may restore barrier function in individuals with increased intestinal permeability (163,164).
The American Journal of GASTROENTEROLOGY

Lubiprostone is US FDA-approved for the treatment of adult
women with IBS-C at a dosage of 8 mg twice daily (165).
Lubiprostone has been evaluated in 3 RCTs and a highquality systematic review/meta-analysis (3,166,167). In the
latter, lubiprostone was found to be more eﬀective than placebo for overall IBS-C symptoms with a relative risk of
symptom persistence of 0.91 (95% CI 0.87–0.95) and an NNT
of 12.5. The most robust data imputed into that analysis originated from 2 identically designed phase III studies involving
1,171 patients meeting Rome II criteria for IBS-C who were
randomized to receive 8 mg of lubiprostone or placebo twice
daily with meals for 12 weeks. The primary endpoint—a rigorous overall responder analysis—was achieved by 17.9% of
individuals receiving lubiprostone compared with 10.1% for
those who received placebo (P 5 0.0001). Separation between
groups did not reach statistical signiﬁcance until month 2 but
was maintained throughout month 3. A subsequent open-label
extension with 476 of the original participants was performed
for an additional 36 weeks (168). Using the same responder
deﬁnition, response rates to lubiprostone were maintained or
increased over time. Secondary analyses within these phase III
studies also identiﬁed signiﬁcant improvements in abdominal
pain/discomfort, bloating, straining, stool frequency, and consistency. Monthly analyses detected variability in statistical
signiﬁcance for each symptom over the 3-month trial period,
with exception of improvements in stool consistency. Similar
ﬁndings were also identiﬁed during the open-label extension
period (167,168). Based on a 2012 updated guidance document
redeﬁning global responder status in IBS-C studies, a post hoc
analysis of 515 of the original phase III trial participants was
performed, and a signiﬁcantly greater percentage of individuals
who received lubiprostone achieved this new endpoint (23.8%
vs 12.6%, respectively, P 5 0.012) (169).
In regard to safety and tolerability, diarrhea (6%–14%) and
nausea (8%–19%) were the most frequently reported events (11%
for both AEs). In a recent analysis of nausea across all IBS-C
studies, the overall incidence rate of treatment-emergent nausea
in RCTs was signiﬁcantly greater in patients receiving lubiprostone than placebo (10.9% vs 6.4%, respectively; P , 0.01).
Nausea rated as moderately severe was more likely to occur in
lubiprostone-treated individuals (P , 0.05). Overall discontinuation rates were low (1.2%) and comparable with placebo
(0.7%). Aggregation of long-term open-label data yielded similar
results (170). Anecdotal experience has shown that nausea may be
mitigated by the concurrent consumption of food.
In summary, 8 mg of lubiprostone twice daily seems eﬀective
for relieving global and individual symptoms in patients with IBSC. Although there may be a delay in initial response, improvement in global symptoms is maintained or increases over time.
Lubiprostone exhibits an appropriate safety proﬁle with the most
common AEs being GI in nature. Nausea is dose-dependent, but
may be reduced by consuming lubiprostone with meals.
Recommendation
We recommend the use of guanylate cyclase activators to treat
global IBS-C symptoms.
Strong recommendation; high quality of evidence.

Guanylate cyclase-C (GC-C) agonists target GC-C receptors
residing in the apical membranes of intestinal epithelial cells.
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There are currently 2 US FDA-approved agents for the treatment
of IBS-C—linaclotide 290 mg and plecanatide 3 mg. Both activate
GC-C receptors, increasing intestinal ﬂuid secretion and peristalsis, with preclinical trials identifying reduced activation of
visceral nociceptive neurons (171,172). These agents are classiﬁed
as secretagogues. These eﬀects explain the global improvements
experienced with linaclotide or plecanatide. Recent comparative
analyses suggest that both are comparably eﬀective, safe, and welltolerated (173).
Linaclotide has been studied in 3 North American phase IIb/III
trials and evaluated in several systematic reviews/meta-analyses
(173–177). Individually, each trial has demonstrated that linaclotide is more eﬀective than placebo for improving overall IBS
symptoms. Using current IBS-C US FDA guidance endpoints
(178), meta-analyses yield relative risks of symptom persistence in
individuals consuming 290 mg of linaclotide once daily compared
with placebo of 0.80 (95% CI 0.76–0.85; NNT 5 6) (3,177) and an
OR of response of 2.43 (95% CI 1.48–3.98; NNT 5 6) (173).
Overall, 34% of 802 enrollees in 2 phase III North American
studies receiving 290 mg of linaclotide met the US FDA endpoint
(175–178). Signiﬁcant separation from placebo occurred by the
end of week 1 in both trials and was maintained throughout the
double-blinded periods (175,176). Noteworthy is the fact that 1
phase III study was performed for 6 months, which is uncommon
in IBS studies (175). After 12 weeks of therapy, approximately
two-thirds of the 802 individuals receiving linaclotide endorsed at
least some subjective improvement in abdominal pain, stool frequency, and global IBS symptoms (179). Furthermore, signiﬁcant
improvements were noted across a spectrum of predeﬁned primary and secondary abdominal and stool endpoints as well as
overall adequate relief of symptoms (P , 0.03 compared with
placebo across all endpoints) (176). Overall, both studies met
predeﬁned primary endpoints and all secondary endpoints.
The safety and eﬃcacy of plecanatide has been evaluated in 3
individual phase IIb/III studies (180,181) and 1 subsequent systematic review/meta-analysis (173). The 3-mg plecanatide daily
dose achieved a relative risk of symptom persistence of 0.88 (95% CI
0.82–0.94; NNT 5 10) (141) and an OR of response to treatment of
1.87 (95% CI 1.47–2.38; NNT 5 9) compared with placebo using
the US FDA responder endpoint (173). Overall, approximately 26%
of 728 individuals randomized across phase III trials met this
endpoint, and similar to linaclotide, improvements were identiﬁed
across a spectrum of individual symptoms. Signiﬁcant separation
from placebo was observed by the end of the ﬁrst treatment week
and maintained throughout the 12-week blinded trial periods.
Overall treatment satisfaction was also signiﬁcantly improved at the
completion of both studies (P , 0.001) (181).
The most common treatment-emergent AE, diarrhea, was
experienced by approximately 20% of individuals receiving
linaclotide compared with 3% receiving placebo (P , 0.0001).
Severe diarrhea was recorded in 2% of this population, and 5% of
individuals in this cohort withdrew from the trials because this
AE (175,176). Diarrhea, severe diarrhea, and withdrawal due to
diarrhea were reported by 4.3%, 0%, and 1.2% of individuals,
respectively, in the plecanatide studies with no signiﬁcant differences identiﬁed between the placebo and plecanatide cohorts
(181). Recent ORs for the development of diarrhea have been
calculated for both GC-C agonists, and although each exhibited
increased odds compared with placebo (linaclotide 290 mg OR
8.02 95% CI 5.20–12.37; plecanatide 3 mg OR 5.55 95% CI
1.62–19.00), there were no signiﬁcant diﬀerences noted between
© 2020 by The American College of Gastroenterology

the two (173). Both exhibit high tolerability proﬁles presumably
related to their underlying mechanism of action.
In summary, once-daily linaclotide (290 mg) and plecanatide
(3 mg) seem eﬀective for relieving overall and individual symptoms of IBS-C. Responses develop quickly and are maintained
over time. Diarrhea is the most common AE experienced, but
discontinuation rates due to diarrhea are low and both are welltolerated.
Recommendation
We suggest that the 5-HT4 agonist tegaserod be used to treat IBS-C
symptoms in women younger than 65 years with #1 cardiovascular
risk factors who have not adequately responded to secretagogues.
Conditional recommendation; low quality of evidence.

Serotonin (5-HT) is a vital neurotransmitter that modulates
GI motor and sensory function. Stimulation of the serotonin
type-4 receptor (5-HT4) initiates the peristaltic reﬂex and accelerates GI transit (182,183). Reductions in visceral hypersensitivity
have been identiﬁed in animal models, healthy volunteers
(184–186), and individuals with IBS (187).
Eleven randomized, placebo-controlled trials have evaluated the eﬃcacy of tegaserod for IBS-C; 2 of the 3 pivotal
studies that led to US FDA approval are reviewed here. The
ﬁrst was a multinational, double-blind, placebo-controlled
12-week trial, during which 881 patients (Rome I criteria, 83%
female) were treated with either tegaserod (2 or 6 mg b.i.d.) or
placebo (188). The primary endpoint, a subject global assessment of relief (SGA), was met by 46.4% and 50% of patients receiving 2 and 6 mg b.i.d. of tegaserod, respectively,
compared with 36.6% of those receiving placebo (P , 0.05). At
12 weeks, patients randomized to the 6 mg, but not the 2 mg,
dose were more likely to report an improvement in individual
symptoms of pain or discomfort. Stool consistency and stool
frequency also improved.
A second large (all female, Rome I criteria) multinational trial
compared tegaserod (6 mg b.i.d.) with placebo over 12 weeks
(189). The SGA primary endpoint was met by 43.5% of tegaserod,
compared with 38.8%, of placebo-treated patients (P , 0.033).
Improvements in secondary endpoints, including abdominal
pain (P , 0.003), stool consistency (P , 0.0001), stool frequency
(P , 0.05), and bloating (P , 0.05), were also more likely to be
achieved by patients randomized to tegaserod.
A systematic review and meta-analysis of these 11 trials was
performed by Ford et al. (190). In brief, 9,242 patients with IBS
were evaluated; the Rome I criteria were used in 6 trials, while 5
used Rome II criteria. Nine trials used the currently approved
dose of tegaserod, 6 mg b.i.d. Overall, patients treated with
tegaserod were less likely to have persistent IBS-C symptoms
compared with those treated with placebo (RR 0.85; 95% CI
0.80–0.90). A recent meta-analysis updated this analysis in the
context of therapies for IBS-C (191).
In clinical trials, the most common AE was diarrhea, occurring
in 6% of patients treated with tegaserod compared with 2% for
those treated with placebo (190). In terms of serious AEs, it was
approved for the treatment of IBS-C in women in 2002, but
voluntarily withdrawn from the market 5 years later because of
concerns over a small excess of cardiovascular (CV) events. Two
separate external adjudications of a large clinical trial database of
patients with IBS, chronic constipation, and dyspepsia were
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recently performed to identify and evaluate potential CV events.
Ischemic events were categorized as cardiac, vascular, or cerebrovascular in nature (manuscript submitted). Approximately
18,645 patients were evaluated; 11,614 received tegaserod, and
7,031 received placebo. In the ﬁrst adjudication, 13 (0.11%) patients in the tegaserod group and 1 (0.01%) patient in the placebo
group had conﬁrmed CV ischemic events. All 14 patients had at
least 1 CV risk factor, and 11 had a minimum of 2 risk factors.
There were 7 (0.06%) major CV events (MACEs); 4 in women
younger than 65 years and 1 in a man older than 65 years. In the
second adjudication, there were 7 (0.06%) conﬁrmed CV ischemic events (P 5 0.3) and 4 (0.03%) MACE (P 5 0.3) in the
tegaserod group vs none in the placebo group. In women younger
than 65 years without a history of CV ischemic disease and #1
CV risk factor, only 1 (0.01%) CV ischemic event and no MACE
were reported in the tegaserod group vs none in the placebo
group. Additional analyses found no evidence of increased
proarrhythmic risk or platelet aggregation within these studies. In
2019, based on this evaluation, tegaserod was approved again for
treatment of IBS-C.
In summary, tegaserod is the only US FDA-approved 5-HT4
receptor agonist for the treatment of adult women younger than
65 years with IBS-C. It is contraindicated in patients with more
than 1 CV risk factors (see Supplemental Table 2, Supplementary
Digital Content, http://links.lww.com/AJG/B755). Future studies
should include large, prospective, head-to-head comparisons
with other US FDA-approved therapies to provide clinically
important information on eﬃcacy and safety.
Recommendation
We do not suggest the use of bile acid sequestrants to treat global
IBS-D symptoms.
Conditional recommendation; very low level of evidence.

Bile acid malabsorption (BAM) is a condition characterized
by an inability to reabsorb suﬃcient bile acids in the terminal
ileum. Excessive bile acids in the colon are exposed to colonic
ﬂora leading to production of secondary bile acids which can
increase colonic secretion of ﬂuid, thereby resulting in diarrhea.
This has led to investigations into the possibility of bile acid
diarrhea contributing to symptoms in a subset of individuals
with IBS-D.
There are 3 potential mechanisms for bile acids to reach the
colon (192). The ﬁrst is the iatrogenic loss of the distal small
bowel reducing the absorbing capacity of bile excreted by the
biliary system during digestion. Another mechanism is cholecystectomy leading to a change in timing of bile delivery to the
small intestine. This may be an important cause of worsening of
IBS symptoms because there is an increased risk of cholecystectomy in patients with IBS (OR 2.09, CI 1.89–2.31) (193).
Finally, an idiopathic form possibly related to the diﬀerential
potential for reabsorption of bile acids in given individuals has
been identiﬁed.
Testing for BAM is challenging. The most common test is
the SeHCAT test. This test is available in some European
countries. A recent meta-analysis has examined the prevalence
of BAM in subjects with IBS-D (194). Based on pooled data
from 6 studies using SeHCAT testing, 28.1% (CI 22.6%–34%) of
patients with IBS-D met the predeﬁned threshold for BAM
on SeHCAT in the random eﬀects model. However, there was
signiﬁcant heterogeneity (I2 5 72.1%). Recent studies have
The American Journal of GASTROENTEROLOGY

suggested stool testing may be eﬀective as well. Data from newer
stool studies measuring bile acids were predictive of higher stool
wet weight in a study comparing healthy subjects with those with
IBS-D and IBS-C (195). In addition, 2 serum markers may help
identify BAM subjects as well. Serum testing supports that a low
ﬁbroblast growth factor 19 (FGF-19) and high C4 may be suggestive of BAM (196). Serum C4 also seems higher in IBS-D
compared with IBS-C and healthy subjects with correlations to
stool bile acids as well (197). Serum C4 testing is now available at
some institutions.
Based on these ﬁndings, bile acid sequestrants have been
suggested as a treatment for IBS-D. One open-label study examined the presence of BAM (through SeHCAT, FGF-19, and
C4), and responses to treatment with colestipol in a cohort of
individuals with IBS-D (198). In this open-label study, 27 subjects
with IBS-D noted a signiﬁcant improvement in IBS severity scores
and 15/27 (55.5%) were considered responders based on study
deﬁnitions. In a recent single-center trial, open-label colesevelam,
at a dose of 1,875 mg daily, increased bile acid retrieval from the
stool with a modest reduction in the Bristol Stool Score (P 5
0.043) among the 12 subjects treated (199).
In summary, there seems to be a subset of IBS-D subjects
with evidence of BAM. There is a need for methodologically
rigorous, adequately powered trials of bile acid sequestrants
in patients with IBS-D. Testing for BAM in the United States
remains limited and incompletely validated. No study has
evaluated the utility of testing and compared it with empiric
therapy using a bile acid sequestrant, which is a reasonable
course of action if BAM is suspected. In the absence of widely
accessible, reliable testing, and given the lack of controlled
trials of bile acid sequestrants in patients with IBS-D, the use
of these therapies should be at the discretion of the clinician.
Recommendation
We recommend the use of rifaximin to treat global IBS-D symptoms.
Strong recommendation; moderate level of evidence.

Rifaximin is a nonabsorbed antibiotic which is US FDAapproved for the treatment of patients with IBS-D. Rifaximin
treatment is based on the hypothesis that a portion of patients
with IBS-D have an abnormal microbiome. The use of this drug is
supported by multiple clinical trials.
In 2 identically designed, large-scale double-blind studies,
rifaximin resulted in a signiﬁcant beneﬁt over placebo using an
interim US FDA endpoint. In the month after a short (2-week)
course of rifaximin, 40.8% of subjects had an improvement in
both abdominal pain and stool consistency compared with 31.7%
with placebo (P , 0.001) when both trial results were pooled in
the follow-up month (200).
In a third trial, the eﬃcacy of rifaximin retreatment was
assessed (201). In this trial, all subjects initially received openlabel rifaximin. After this initial treatment, 44% of subjects
responded to rifaximin. Subjects were then followed for 18 weeks
to assess for symptom relapse. Of the initial responders to rifaximin, 36% did not relapse. The remaining 64% eventually relapsed and were then randomized to receive rifaximin or placebo
for 2 weeks. After retreatment, rifaximin was superior to placebo
at improving IBS-D symptoms. This study supported approval
for rifaximin for treatment with up to 2 additional treatments for
symptom recurrence (201).
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Results from other studies support the eﬃcacy and safety of
rifaximin. A recent meta-analysis summarized 5 controlled trials
using rifaximin in patients with IBS-D (151). These demonstrate a
signiﬁcant beneﬁt of rifaximin over placebo with an NNT of 9. In
another summary of IBS treatments, rifaximin had the most favorable safety proﬁle with a number needed to harm (NNH) of
8,971 (202). This contrasts to an NNH of 18.3 for tricyclic antidepressants (TCAs). Safety was further tested with respect to the
development of bacterial resistance. Even after 3 treatments with
rifaximin, no stable resistance was seen in the microbiome (203).
Furthermore, there was no signiﬁcant disruption in the microbiome (204) and development of C. diﬃcile colitis was rare
(151,205).
There remains speculation as to the predominant mechanism
of action of rifaximin in patients with IBS. A new study derived
from the rifaximin retreatment trial (201) has provided some
clarity (203). In this trial, breath testing was conducted in a subset
of patients. A positive breath test was associated with higher rates
of response (56%) to the US FDA endpoint, while a negative
breath test meant a lower response rate to rifaximin of 25% (206).
Although this was a small subset of the total study, these data
support that baseline microbiome abnormalities may be a predictor of rifaximin response.
In summary, rifaximin is an eﬀective, safe treatment choice for
patients with IBS-D symptoms.
Recommendation
We recommend that alosetron be used to relieve global IBS-D
symptoms in women with severe symptoms who have failed
conventional therapy.
Conditional recommendation; low quality of evidence.

Serotonin (5-hydroxytryptamine; 5-HT) plays an important
role in modulating visceral sensation and motility (207). Alosetron is a 5-HT3 antagonist, and as such, the primary mechanism
of action in the treatment of IBS-D is the slowing of intestinal
transit.
Two recent meta-analyses have conﬁrmed the eﬃcacy of
alosetron for IBS-D. The ﬁrst yielded a relative risk of symptom
persistence of 0.79 (95% CI 0.69–0.90; NNT 5 7.5) based on 8
RCTs (190) and the second an overall symptom improvement RR
1.58 (95% CI 1.42–1.75) based on 3 RCTs (208). Signiﬁcant
heterogeneity was identiﬁed in the ﬁrst meta-analysis (I2 5 85%;
P , 0.001) but not the latter (I2 5 0%); this discrepancy was
believed to be attributable to the more-inclusive nature of the
former. An in-depth analysis of the literature yielded only 3 trials
assessing global symptom improvement—each limiting enrollment to women with severe IBS-D (209–211). Two studies (both
double-blinded, randomized, controlled trials) assessed the eﬃcacy of varying dosages of alosetron ranging from 0.5 to 1.0 mg
b.i.d. Overall global improvement ranged from 12.2% to 32%
compared with placebo (P # 0.02 for all comparisons). The third,
a dose-titration (0.5–1.0 mg b.i.d.), real-world, open-label, prospective observational analysis, used the US FDA’s current IBS-D
clinical trial composite endpoint and identiﬁed an overall response rate of 45%.
The safety proﬁle of alosetron has been of concern since it was
voluntarily withdrawn on November 28, 2000, given postmarketing reports of increased rates of ischemic colitis, complicated constipation (obstruction or perforation), and death (212).
Subsequent safety analyses yielded pooled RRs of any AE of 1.16
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(95% CI 1.08–1.25); constipation was the AE most likely to occur
with an RR of 4.55 (95% CI 3.30–6.28) (208). A follow-up metaanalysis of 8 trials (4,987 patients) yielded an overall NNH of
10 (141).
Alosetron was reintroduced under a risk evaluation and mitigation strategy (REMS) in June 2002, limiting use to women
experiencing chronic (.6 months), severe IBS-D symptoms who
previously lacked response to traditional therapies (212). The
term “traditional therapies” has not been further deﬁned, and
multiple agents have been US FDA-approved for IBS-D in the
years since the REMS protocol was established. Initial safety
concerns have been tempered by follow-up data revealing low,
stable adjudicated incidence rates of ischemic colitis and reduced
rates of complicated constipation (1.03 cases and 0.25 cases/1,000
patient-years of exposure, respectively), likely attributable to restricted prescribing dosages of 0.5–1.0 mg b.i.d. established by the
REMS.
Alosetron’s beneﬁts for IBS-D symptoms resulted in studies
of other agents in this class. Ondansetron, another 5-HT3 agonist, is US FDA-approved for the treatment of chemotherapy,
radiation, or postoperative nausea or vomiting (213). Two small
crossover studies have assessed the merits of ondansetron for
IBS-D—both reporting improvements in bowel symptoms
(i.e., frequency and consistency), but not abdominal pain or
discomfort (214,215). AEs were recorded in 1 trial, and only
constipation occurred at a higher rate in the ondansetron cohort
compared with placebo (9% vs 2%). No cases of severe constipation or ischemic colitis were identiﬁed. A large international phase III study, the “TRITON” trial, is currently
ongoing to further evaluate the safety and eﬃcacy of this agent in
patients with IBS-D (216).
In summary, the current evidence supports using alosetron to relieve global symptoms in women with severe IBS-D
when other interventions have failed. Within a small therapeutic window (0.5–1 mg b.i.d.), it seems safe and with low
risk of the development of severe constipation or ischemic
colitis.
Recommendation
We suggest that mixed opioid agonists/antagonists be used to treat
global IBS-D symptoms.
Conditional recommendation; moderate quality of evidence.

Eluxadoline is a peripherally acting, mixed mu- and kappaopioid receptor agonist/delta-opioid receptor antagonist approved for the treatment of men and women with IBS-D
(217,218). The recommended dose is 100 mg p.o., although a
lower dose (75 mg) is recommended for some patients (218).
Two large, phase 3, randomized, double-blind, placebocontrolled studies have evaluated the eﬃcacy and safety of
eluxadoline for adults meeting Rome III criteria for IBS-D
(219). The primary endpoint of these studies, deﬁned a priori
to meet US FDA guidelines, was a decrease from baseline of
$30% in the daily average score for worst abdominal pain on
$ 50% days evaluated, and on the same days, a daily stool
consistency score of ,5 using the Bristol Stool Form Scale.
Eﬃcacy results were pooled from a 26-week study and the ﬁrst
26 weeks of a separate 52-week study. In these 2 studies, the
primary eﬃcacy endpoint was more likely to be met by patients
treated with eluxadoline 75 mg (n 5 806) or 100 mg (n 5 809)
twice daily compared with those treated with placebo (n 5 808)
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during both the ﬁrst 12 weeks (26.2% and 27.0%, vs 16.7%,
respectively) (P , 0.001, vs placebo) and the ﬁrst 26 weeks of
the 2 trials (26.7% and 31.0%, vs 19.5%; P , 0.001, vs placebo).
The NNT for symptom improvement was 10 and 14 for the 75mg dose (weeks 1–12 and weeks 1–26, respectively), while the
NNT for the 100-mg dose was 10 and 9 (for weeks 1–12 and
weeks 1–26), respectively.
The most common reported AE with eluxadoline use (n 5
1,666) was constipation (8% vs 2.5% for placebo). This tended to
occur within the ﬁrst 3 months of treatment. Nausea was
reported by 7.7% of patients (vs 5% for placebo); cardiac events
were few and not diﬀerent between drug and placebo. A pooled
safety analysis (n 5 807 for 75 mg b.i.d.; n 5 1,032 for 100 mg
b.i.d.; placebo 5 975) identiﬁed sphincter of Oddi spasm in
0.5% of patients; all occurred in those without a gallbladder
(220,221). Pancreatitis occurred in 0.4% of patients; lipase
normalization generally occurred within days after stopping
eluxadoline (221). Eluxadoline is now contraindicated in patients with a history of pancreatitis, those without a gallbladder,
patients with a history of alcoholism, alcohol abuse, or addiction, and in those who consume more than 3 alcohol-containing
beverages per day (222). The 75-mg dose of eluxadoline should
be used in patients with mild to moderate hepatic impairment; it
should not be used in adults with severe hepatic impairment
(Child-Pugh class C) (223). The NNH values for eluxadoline 75
mg and 100 mg were 25 and 23, respectively, based on AEs
prompting discontinuation.
In summary, eluxadoline improves global IBS-D symptoms in
men and women (219). A randomized, prospective study and a
retrospective analysis have also shown that eluxadoline improves
symptoms in patients with IBS-D who have failed previous trials
of loperamide (224,225). Loperamide is not recommended as
ﬁrst-line therapy for treating IBS-D symptoms because it may
improve diarrhea but not improve global IBS symptoms (141).
Eluxadoline is contraindicated in some patients because of concerns over pancreatitis and sphincter of Oddi dysfunction
(219,221,224,226).
Recommendation
We recommend that TCAs be used to treat global symptoms of IBS.
Strong recommendation; moderate quality of evidence.

IBS is characterized by the presence of abdominal pain in
association with abnormal bowel habits of constipation, diarrhea,
or both (4,141). Patients frequently report other bothersome
symptoms including bloating and urgency (4, 141). TCAs are a
class of agents, now commonly referred to as neuromodulators,
which include amitriptyline, nortriptyline, imipramine, and desipramine. These agents improve painful conditions such as
ﬁbromyalgia, chronic headaches, and diabetic neuropathy
(227–229). TCAs are believed to improve visceral pain and central pain by acting on norepinephrine, and dopaminergic receptors, thus making them attractive candidates for the treatment of
IBS-related abdominal pain (230). TCAs may also improve abdominal pain because of their anticholinergic eﬀects and, at
higher doses, can also slow GI transit, thereby improving symptoms of diarrhea in some patients (230–232). Coexisting psychological distress may also improve because of the eﬀects on
dopaminergic and norepinephrine receptors (Table 7).
Twelve RCTs evaluated the eﬃcacy and safety of TCAs for the
treatment of patients with IBS (141,233–243). A total of 787
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patients were evaluated; 436 received active therapy, whereas 224
received placebo. Six diﬀerent TCAs were studied (2 studies each
for desipramine, trimipramine, amitriptyline, and doxepin; 3
studies involved imipramine; 1 study evaluated doxepin or nortriptyline). One study enrolled only patients with IBS-D (239); 1
study involved all IBS subtypes (237); the other 10 studies did not
describe the proportion of IBS subtypes enrolled in the study. The
proportion of female patients ranged from 42% to 100%. Three
studies were considered at low risk of bias (241–243). No statistically signiﬁcant heterogeneity was detected between the studies
(I2 5 34%, P 5 0.12).
Patients with IBS randomized to a TCA were more likely to
note improvement in global IBS symptoms compared with those
randomized to placebo. Of patients who received active therapy,
42.7% did not improve compared with 63.8% of those randomized to placebo who did not improve. The relative risk of IBS
symptoms not improving with TCA therapy was calculated at
0.65 (95% CI 0.55–0.77). The NNT with TCAs was 4.5 (95% CI
3.5–7). A recent systematic review and meta-analysis evaluated 7
RCTs that evaluated the eﬀect of antidepressant therapy on abdominal pain (141). Antidepressants were more likely to improve
symptoms of abdominal pain than placebo; however, the beneﬁcial eﬀects were due to TCA therapy, not SSRIs. A separate
systematic review and meta-analysis (n 5 5 studies; n 5 428
patients) showed that TCAs improved global symptoms in patients with IBS relative to placebo (relative risk 1.36; 95% CI
1.07–1.71) (244).
The safety proﬁle of TCAs for the treatment of IBS has been
reviewed in several publications (3,141,226,232,245). A metaanalysis of 6 clinical studies found that AEs occurred at a signiﬁcantly greater rate with TCAs than placebo (RR 1.59; 95% CI
1.23–2.06), with AEs of drowsiness and dry mouth occurring most
commonly (3,232). In a pooled analysis of 5 studies of IBS-D (1
study did not report AEs in the placebo group), the incidence of dry
mouth (36% vs 15%), insomnia (24% vs 13%), constipation (23% vs
6%), ﬂushing (23% vs 5%), palpitations (9% vs 2%), and decreased
appetite (8% vs 1%) was signiﬁcantly greater with TCAs relative to
placebo (202). The NNH for TCAs ranged between 9 (n 5 7
studies), based on patients experiencing an AE, and 18 (n 5 6
studies), based on AEs prompting discontinuation (3,202).
In summary, TCAs may improve global IBS symptoms. Data
from large head-to-head trials comparing diﬀerent TCAs for the
treatment of patients with IBS are not available to provide recommendations on a speciﬁc TCA. We recommend that clinicians
become familiar with the diﬀerent types of TCAs to appreciate the
diﬀerences in eﬃcacy and adverse eﬀects. Patients should be
started on a low dose (e.g., 10-mg amitriptyline or 10 mg of
desipramine) with gradual dose titration upward to achieve
therapeutic relief of symptoms while minimizing side eﬀects
(230). Anecdotally, patients with IBS-D may respond better because of the anticholinergic properties of TCAs which may improve symptoms of urgency and diarrhea. However, caution
should be directed toward potential side eﬀects including dry
mouth, dry eyes, urinary retention, constipation, and cardiac
arrhythmias.
Recommendation
We suggest that gut-directed psychotherapies be used to treat
global IBS symptoms.
Conditional recommendations; very low quality of evidence.
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Advances in our understanding of the brain-gut-microbiome
axis, and the growth of the disciplines of cognitive neurosciences
and behavioral intervention science have shown that psychotherapies eﬀective in the treatment of depression, anxiety, and
chronic pain can be adapted to manage core symptoms of IBS,
including abdominal pain, altered bowel habits, and IBS-speciﬁc
health-related quality of life.
The pathophysiology of IBS is multifactorial, and personalized approaches based on IBS severity, most bothersome
symptom(s), and factors that drive symptom experience are
critical to eﬀective care. Gut-directed psychotherapies (GDPs),
which as a class include cognitive-behavior therapy (CBT)-GI
and gut-directed hypnotherapy (GDH), improve IBS symptom
severity by targeting the cognitive and aﬀective factors known to
drive symptom experience. Cognitive and aﬀective states are
driven by the emotional centers of the brain and determine how
input from the gut is perceived, interpreted, and regulated.
Examples of cognitive-aﬀective factors that negatively impact
IBS are fear of symptoms, pain catastrophizing, attentional bias/
hypervigilance, somatization, and stress sensitivity. GDPs are
less eﬀective in patients with comorbid mental health conditions; these patients should be referred to non-GI mental health
professionals for care.
GDPs involve a wide range of skills-based techniques, including relaxation training, cognitive reframing of unhelpful
thoughts, decreasing helplessness, exposure, and behavioral experimentation around avoidance of symptoms or settings in
which they occur. They can also include techniques that alter pain
perception by activating brain centers that downregulate sensations from the gut and increase psychological ﬂexibility, acceptance, and self-eﬃcacy (245,246).
GDPs have been well-tested as adjunctive to medical therapies
in moderate to severe IBS against a range of active and inactive control groups (247). For example, level 1 evidence for
GDPs in the management of IBS shows eﬃcacy and durability
(232,248,249) with a slight advantage of CBT, which has the most
RCTs. The largest RCTs are of CBT (250–255). RCTs for GDH
trials are smaller and fewer but show similar outcomes to CBT
(256,257). Finally, a recent RCT of hypnotherapy vs low FODMAPs suggested equivalence (258).
The pivotal RCTs of GDPs have not excluded patients on
pharmacotherapy for IBS, and no studies have rigorously compared stand-alone GDPs against pharmacotherapy. Furthermore,
there are no comparative eﬀectiveness data to support the use of 1
GDP over another; a qualiﬁed provider will likely base this decision on patient preference, cost, ease of use, presence of contraindications, and clinical judgment. In clinical practice,
techniques are often combined to enhance personalization of
therapy.
The very ﬂexibility in the delivery of GDPs with respect to the
type or technique (hypnosis, cognitive therapy, CBT, mindfulness, and mindfulness-based stress reduction) and dose (# and
length of sessions) is in direct contrast to IBS clinical drug trials
which choose a single drug, a single, double-blinded placebo
group, a single outcome measure, and a single patient
population/IBS subtype. Most clinical drug trials do not allow
patients to be on other medications, further enhancing rigor.
IBS behavioral trials, most of which are conducted by behavior
intervention scientists who are held to diﬀerent (but rigorous)
quality standards, are not always best evaluated with GRADE
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methodology. Rather, quality metrics for behavioral trials include measures of treatment ﬁdelity (did all therapists provide
the same intervention according to blind raters), blinding to
hypothesis (participants and therapists know they received/
provided psychotherapy but not knowing which treatment is
experimental), and control for time, attention, and the
therapist-patient relationship. Given the time intensity of psychotherapy, sample sizes in behavioral intervention trials are
commonly 25% that of what can be collected in a medication
trial. Comparison of behavioral clinical trials as a class of
treatment, not a single treatment (hypnosis, CBT, and mindfulness) to single-drug trials with more clearly deﬁned standards
(sample size, placebo, and blinding) has returned a GRADE
report of low quality evidence. That said, behavioral interventions, oﬀered in conjunction with eﬀective medical and dietary
therapies, are relatively low risk, and despite low quality evidence, their NNT collectively remains 4 when the validated IBS
symptom severity scale (IBS-SSS) is used as a primary outcome
measure.
In summary, we suggest the use of GDPs in conjunction with
other IBS therapies for patients who are emotionally stable but
who exhibit cognitive-aﬀective drivers of IBS symptoms because
(i) GDPs are low risk when used by qualiﬁed health
professionals—no studies to date have reported serious AEs or
negative outcomes; (ii) there are long-term beneﬁts of these
therapies even after they are discontinued; and (iii) GDPs are IBSsubtype agnostic and can address the large group of patients with
IBS-M or IBS-U for whom fewer pharmacological treatments are
available.
Recommendation
We recommend against the use of fecal transplant for the treatment
of global IBS symptoms.
Strong recommendation; very low quality of evidence.

Several lines of evidence support the concept that alterations
in the gut microbiome play a role in symptom generation in some
patients with IBS (4,117,259–263). Fecal microbiota transplant
(FMT), a technique in which an individual’s own colonic
microbiome is augmented with that of a donor, is an eﬀective
treatment for recurrent C. diﬃcile colitis (264). The success of
FMT at treating C. diﬃcile colitis has spurred researchers to determine whether the FMT could successfully treat IBS symptoms.
The following section highlights data recently summarized in 2
systematic reviews and a meta-analysis on the eﬃcacy and safety
of FMT for IBS (265,266).
A comprehensive literature review by Xu et al. identiﬁed 4
studies that used Rome III criteria for the diagnosis of IBS;
only 2 had been released in full manuscript form at the time of
publication (265,267,268). In the intention-to-treat analysis
of these 4 studies, a total of 254 patients were included (152
received FMT, and 102 received placebo). At 12-week followup, patients who received donor FMT reported a 49.3% response rate compared with a 51% response rate in those who
received placebo FMT. No signiﬁcant diﬀerence was noted in
global IBS symptoms in patients who received FMT compared with placebo (RR 0.93; 95% CI 0.48–1.79, P 5 0.83).
However, when the studies using nasojejunal and colonoscopy administration were combined and compared with the
2 studies performing FMT using capsules, those who received
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single-dose FMT through a nasojejunal tube or colonoscopy
were more likely to report global symptom improvement.
AEs were reported in only 3 of the 4 studies (267–270). FMT
seemed to be generally well-tolerated, although in the studies
using capsule delivery, FMT patients were more likely to
report diarrhea.
In the systematic review and meta-analysis by Ianiro et al., 5
RCTs were eligible for inclusion (n 5 267 patients) (266). This
meta-analysis included the 2 published articles noted above in
addition to 3 studies still in abstract form. The authors found that
donor stool delivered during colonoscopy was superior to autologous stool in 2 RCTs, while placebo capsules were superior to
capsules containing donor stool in 2 RCTs. One study showed a
trend toward improvement in IBS symptoms using donor stool
through a nasojejunal tube.
In summary, alterations in the gut microbiome may lead to the
development of IBS symptoms in some patients. Changing the
gut microbiome to improve IBS symptoms through FMT has
innate appeal. However, evidence to support FMT for the treatment of IBS is limited and of very low quality and thus cannot be
recommended at present. Large, multicenter, double-blind,
placebo-controlled studies with endpoints similar to large pharmaceutical studies are required to determine the potential role of
FMT for the treatment of IBS. In addition, research is needed to
determine which is the most eﬀective donor for FMT (e.g., fresh vs
frozen; random donor vs universal donor) and which is the best
technique for FMT (e.g., nasojejunal vs colonoscopy vs capsule).

SUMMARY
This ACG Clinical Guideline was written with the goal of identifying, and answering, key diagnostic and clinical questions
relevant to the ﬁeld of IBS. This ﬁrst-ever IBS Clinical Guideline
used trained GRADE methodologists to analyze the published
literature relevant to these 25 key questions to assess the quality of
evidence and provide the strength of each recommendation. We
believe that the information provided in this Guideline will help
guide both practitioners and researchers for years to come.
However, as this extensive project evolved, we recognized that
there are still signiﬁcant gaps in our knowledge. Future research is
needed to better understand the role of the gut microbiome in
patients with IBS and to understand the genesis of visceral pain.
Identiﬁcation of biomarkers to predict treatment response is also
essential. Large head-to-head trials comparing diﬀerent therapeutic modalities are also need to better provide individualized
care. Undoubtedly, information obtained from these studies will
inﬂuence new guidelines, assist in pharmaceutical and diet development, direct changes in study design, and inform regulatory
agencies.
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