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a b s t r a c t 

The irritable bowel syndrome (IBS) is a chronic disorder of gut-brain interaction. IBS is still associated 

with areas of uncertainties, especially regarding the optimal diagnostic work-up and the more appropriate 

management. Experts from 7 Italian Societies conducted a Delphi consensus with literature summary and 

voting process on 27 statements. Recommendations and quality of evidence were evaluated using the 

grading of recommendations, assessment, development, and evaluation (GRADE) criteria. Consensus was 

defined as > 80% agreement and reached for all statements. 

In terms of diagnosis, the consensus supports a positive diagnostic strategy with a symptom-based 

approach, including the psychological comorbidities assessment and the exclusion of alarm symptoms, 

together with the digital rectal examination, full blood count, C-reactive protein, serology for coeliac dis- 

ease, and fecal calprotectin assessment. Colonoscopy should be recommended in patients with alarm fea- 

tures. Regarding treatment, the consensus strongly supports a dietary approach for patients with IBS, the 

use of soluble fiber, secretagogues, tricyclic antidepressants, psychologically directed therapies and, only 

in specific IBS subtypes, rifaximin. A conditional recommendation was achieved for probiotics, polyethy- 
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. Introduction 

The irritable bowel syndrome (IBS) is a chronic and often de- 

ilitating disorder of gut-brain interaction (DGBI), formerly known 

s functional gastrointestinal disorders (FGID) [1] . IBS is defined by 

ymptom-based diagnostic criteria, known as the “Rome criteria”, 

erived by consensus from a multinational group of experts, cur- 

ently in their IV iteration reported in Table 1 [1] . 

IBS is one of the most frequent DGBI, affecting up to about 

–5% of the Western population [2] . It is difficult to obtain a re-

iable estimation of IBS prevalence since there are no objective 

iomarkers for this condition. Its prevalence changes among dif- 

erent geographical regions due to variations in symptoms inter- 

retation and reporting [3] . A recent a cross-sectional survey pro- 

oted by the Rome Foundation [2] , reported that IBS prevalence 

ates ranged between 1.3% and 7.6%, with a pooled prevalence of 

.1% using Rome IV criteria. Even if IBS it is not a life-threatening 

ondition, it impacts significantly quality of life of the patients af- 

ected, and places a considerable burden on health care systems 

4] . Health care resource utilization, unnecessary testing and lack 

f consensus on treatment approaches additionally contribute to 

BS costs [5] . IBS is associated with areas of uncertainties, es- 

ecially regarding the optimal diagnostic work-up and the more 

ppropriate management. Consequently, a joint group of experts 

f the Italian Societies of Gastroenterology and Endoscopy (SIGE), 

eurogastroenterology and Motility (SINGEM), Hospital Gastroen- 

erologists and Endoscopists (AIGO), Digestive Endoscopy (SIED), 

eneral Medicine (SIMG), Gastroenterology, Hepatology and Pedi- 

tric Nutrition (SIGENP) and Pediatrics (SIP) identified the need 

o formally evaluate and develop diagnostic and treatment recom- 

endations for IBS, using a rigorous methodology. This guideline 

as developed to increase the awareness for this disease and sup- 

ort clinicians in the diagnosis and management of patient with 

BS, in order to optimize clinical outcomes. Statements and sum- 

ary of evidence on pediatric age are reported in Supplementary 

aterial 1. 

. Methods 

Methods are reported in Supplementary material 2 and Supple- 

entary Table 1. 

. Results 

Table 2 reports all PICO and statements with endorsement, 

evel of evidence, grade of recommendation and agreement. 
Table 1 

Rome IV Diagnostic Criteria for IBS. 

Rome IV IBS Diagnostic Criteria 

1. Recurrent abdominal pain, on average, at least 1 day per week in the l

a. Related to defecation 

b. Associated with a change in frequency of stool 

c. Associated with a change in the form (appearance) of stool 

2. Criteria fulfilled for the last 3 months with symptom onset at least 6 m

Abbreviations: IBS: Irritable Bowel Syndrome. 

2 
ective serotonin reuptake inhibitors and, only in specific IBS subtypes, 5-

s, bile acid sequestrants. 

troenterologica Italiana S.r.l. Published by Elsevier Ltd. All rights reserved. 

. Diagnosis 

tatement 1.1: We recommend for the assessment of clinical 

istory and patient’s phenotyping due to their relevance for di- 

gnosis and management of patients with IBS. 

tatement endorsed, overall agreement: 100%: A + 87.5%, A 

2.5%, A- 0%, D - 0%, D 0%, D + 0%. 

E: unable to assess using GRADE methodology; GR: Consensus 

ecommendation. 

ummary of evidence: In the absence of alarm features, an accu- 

ate clinical history, focused on key abdominal symptoms, bowel 

abits (frequency and stool consistency), duration of symptoms 

nd associated illness, combined with physical examination and 

inimal diagnostic testing is sufficient as a positive diagnostic 

trategy for IBS [1 , 6] . Alarm features, including a positive family 

istory of colorectal cancer, inflammatory bowel disease or celiac 

isease, rectal bleeding or anemia, unintentional weight loss, ab- 

ominal mass, nocturnal symptom or a short history of symptoms, 

o not exclude the diagnosis of IBS per se , however, their presence 

arrants further investigation [6 , 7] . A systematic review and meta- 

nalysis involving more than 10 0 0 patients showed that the accu- 

acy of the Rome III criteria associated with clinical history and 

imited diagnostic evaluation enhanced the specificity of diagnos- 

ic performance of symptom-based criteria to more than 95% [8] . 

 study assessing 300 primary care patients with suspected IBS 

ithout alarm signs, randomized to either a diagnostic strategy of 

xclusion or to a positive diagnostic strategy [included only a com- 

lete blood count and C-reactive protein (CRP)], showed that a pos- 

tive diagnostic strategy was non-inferior to a diagnosis of exclu- 

ion [9] . In addition, a positive diagnostic strategy can substantially 

horten health care costs and time to appropriate therapy [10] . 

The Bristol Stool Form Scale (BSFS) and the Rome IV diagnostic 

uestionnaires for adults, irritable bowel syndrome module, are the 

ost commonly used diagnostic criteria to record stool consistency 

nd to perform IBS diagnosis, respectively [6 , 7] . Although recurrent 

bdominal pain is the key IBS symptom, identification of predom- 

nant stool pattern based on BSFS on days with abnormal stools is 

rucial to select appropriate diagnostic testing and to guide treat- 

ent. In fact, current pharmacological treatments are based on 

redominant symptoms, usually targeting diarrhea or constipation 

1] . According to the Rome classification, IBS is categorized in 4 

istinct subtypes: IBS with predominant diarrhea (IBS-D), IBS with 

redominant constipation (IBS-C), IBS with mixed bowel habits 

IBS-M), and IBS unclassified (IBS-U) [1] . Only a very limited num- 

er of RCTs evaluated treatment effect in patients with IBS-M or 

BS-U. Furthermore, other gastrointestinal symptoms (e.g., dyspep- 

ia) and non-gastrointestinal complaints (i.e., psychological symp- 
ast 3 months and associated with two or more or the following: 

onths prior to diagnosis 
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Table 2 

All PICO and statements with endorsement, level of evidence, grade of recommendation and agreement. 

PICO/Statement 

number 

PICO Statement Endorsement Level of 

evidence 

Grade of 

recommen- 

dation 

Agreement 

Diagnosis 

1.1 Is clinical history and patient’s 

phenotyping relevant for diagnosis 

and management? 

We recommend for the assessment of 

clinical history and patient’s 

phenotyping due to their relevance for 

diagnosis and management of patients 

with IBS. 

Yes NA Consensus 100% 

1.2 Should patients with IBS be assessed 

for psychological comorbidities? 

We recommend for psychological 

comorbidities assessment in patients 

with IBS. 

Yes NA Consensus 93.8% 

1.3 Is it more cost-effective a positive or 

an exclusion diagnostic strategy in 

patients with symptoms suggestive of 

IBS? 

We recommend for a positive 

diagnostic strategy in patients with 

symptoms suggestive of IBS. 

Yes NA Consensus 93.8% 

1.4 Should an anorectal functional 

evaluation be performed in patients 

with IBS? 

We recommend for the use of digital 

rectal examination and anorectal 

physiology tests in selected adult 

patients with IBS referred for 

refractory symptoms to exclude 

functional defecation disorder or fecal 

incontinence. 

Yes NA Consensus 87.5% 

1.5 Should patients with IBS symptoms be 

checked for celiac disease? 

We recommend serologic testing for 

celiac disease if the prevalence in the 

population is > 1% (as in Italy). If tests 

are positive, upper endoscopy with 

duodenal biopsies should be 

performed. 

Yes Moderate Strong 100% 

1.6 Can fecal calprotectin, and/or 

C-reactive protein be used to rule out 

IBD in patients with IBS symptoms? 

We recommend for the use of fecal 

calprotectin 1 and C-reactive protein 2 

to exclude inflammatory bowel 

disease in patients with IBS symptoms 

and diarrhea without alarm features. 

Yes 1 Very low 

2 Very low 

1 Strong 
2 Conditional 

100% 

1.7 Should patients with IBS be routinely 

checked for stool pathogens? 

We recommend against routine stool 

testing for enteric pathogens in adults 

with IBS. 

Yes Low Conditional 82.5% 

1.8 When is colonoscopy indicated in 

patients with IBS symptoms? 

We recommend for colonoscopy in 

patients with IBS symptoms and 

alarm features. 

Yes Moderate Strong 93.8% 

1.9 Should patients with IBS be tested for 

food intolerance? 

We recommend against testing for 

food and lactose intolerance in 

patients with IBS. 

Yes Very low Strong 93.8% 

1.10 Should patients with IBS be tested for 

allergies? 

We recommend against routine 

testing for food allergies in both adult 

and pediatric patients with IBS unless 

there are reproducible symptoms 

suggestive of a food allergy. 

Yes NA Conditional 93.8% 

1.11 Should patients be tested for small 

intestinal bacterial overgrowth? 

We recommend against routine 

testing for small intestinal bacterial 

overgrowth in adult patients with IBS 

symptoms. 

Yes Very low Strong 100% 

Treatment 

2.1 Should dietary approaches be used in 

patients with IBS? 

We recommend for a dietary approach 

for patients with IBS. Traditional 

dietary advice is suggested as first 

line approach 1 , while a low FODMAP 

diet as a second line approach 2 . A 

gluten free diet is not recommended 

in patients with IBS 3 . 

Yes 1 Very low 

2 Low 

3 Very low 

1 Strong 
2 Conditional 
3 Strong 

100% 

2.2 Should fiber supplementation be used 

to treat global IBS symptoms? 

We recommend for soluble but not 

insoluble fiber supplementation to 

treat global IBS symptoms. 

Yes Low Strong 93.8% 

2.3 Should probiotics be used to treat 

global IBS symptoms? 

We recommend for the use of 

probiotics, as a group, for improving 

overall symptoms or abdominal pain 

in patients with IBS. 

Yes Low Conditional 87.5% 

2.4 Should polyethylene glycol be used to 

treat IBS-C symptoms? 

We suggest for the use of 

polyethylene glycol for the treatment 

of constipation in patients with IBS-C. 

The dose should be titrated according 

to stool consistency. 

Yes Very low Conditional 100% 

( continued on next page ) 

3 
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Table 2 ( continued ) 

PICO/Statement 

number 

PICO Statement Endorsement Level of 

evidence 

Grade of 

recommen- 

dation 

Agreement 

2.5 Should secretagogues be used to treat 

IBS-C symptoms? 

Secretagogues are useful for the 

treatment of global symptoms and 

constipation in patients with IBS-C. 

Diarrhea is a frequent side effect. 

Yes High Strong 93.8% 

2.6 Should 5-HT4 agonists be used to 

treat IBS-C symptoms? 

We suggest for the use of 5-HT4 

agonists in selected IBS-C patients 

who have failed conventional therapy. 

Yes Low Conditional 100% 

2.7 Should bile acid sequestrants be used 

to treat IBS-D symptoms? 

We suggest for the use of bile acid 

sequestrants to treat IBS-D symptoms 

in case of proven bile acid 

malabsorption. If testing is not 

available, in patients with IBS-D, not 

otherwise manageable with first line 

treatments, a trial of bile acid 

sequestrants is advisable. 

Yes Very low Conditional 93.8% 

2.8 Should rifaximin be used to treat 

global IBS symptoms? 

We suggest for the use of rifaximin to 

treat global symptoms in patients 

with IBS without constipation . 

Yes Moderate Strong 93.8% 

2.9 Should 5-HT3 antagonists be used to 

treat IBS-D symptoms? 

We suggest for the use of 5-HT3 

antagonists for global IBS-D symptoms 

in patients who have failed 

conventional therapy. 

Yes Low Conditional 87.5% 

2.10 Should opioid agonists/mixed 

antagonists be used to treat IBS-D 

symptoms? 

We recommend for the use of opioid 

agonists to manage diarrhea in IBS-D. 1 

We recommend for the use of mixed 

opioid agonists/antagonists to treat 

global symptoms in IBS-D. 2 

Yes 1 Low 

2 High 1 Conditional 
2 Strong 

100% 

2.11 Should fecal microbial transplantation 

be performed to treat IBS symptoms? 

We recommend against the use of 

fecal microbiota transplantation in 

patients with IBS. 

Yes Low Strong 100% 

2.12 Should antispasmodics be used to 

treat global IBS symptoms? 

We recommend for the use of 

antispasmodics for global symptom 

improvement in patients with IBS. 

Yes Low Conditional 100% 

2.13 Should antidepressants be used to 

treat IBS symptoms? 

We recommend for the use of tricyclic 

antidepressant (TCAs) in adult 

patients with IBS to induce global 

relief of symptoms and to treat 

abdominal pain alone 1 . We 

recommend for the use of selective 

serotonin reuptake inhibitors (SSRIs) 

in adult patients with IBS to induce 

global relief of symptoms 2 . 

Yes 1 Moderate 
2 Low 

1 Strong 
2 Conditional 

100% 

2.14 Should cannabinoid and 

endocannabinoid modulators be used 

to treat IBS symptoms? 

We recommend against the use of 

cannabinoid and endocannabinoid 

modulators to treat IBS symptoms. 

Yes Low Conditional 100% 

2.15 Should complementary alternative 

therapies be used to treat IBS 

symptoms? 

We recommend against the use of 

complementary alternative therapies, 

although some reasonably good 

quality evidence exists for specific 

approaches. 

Yes Low Conditional 93.8% 

2.16 Should psychologically directed 

therapies be used to treat global IBS 

symptoms? 

We recommend for the use of 

psychologically directed therapies for 

the treatment of global symptoms in 

patients with IBS. 

Yes Low Strong 100% 

Abbreviations: PICO: patient, intervention, control, and outcome. NA: not available: unable to assess using GRADE methodology. IBS: Irritable Bowel Syndrome. IBD: in- 

flammatory bowel disease. 
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oms, migraine, headaches, fibromyalgia, interstitial cystitis, dys- 

areunia) are frequently overlapping with IBS [ 11 , 12 ]. All together 

hese aspects need to be considered in the diagnostic process as 

hey play a crucial role in patient’s phenotyping and are relevant 

or the proper management of this disorder [12] . 

tatement 1.2: We recommend for psychological comorbidities 

ssessment in patients with IBS. 

tatement endorsed, overall agreement: 93.8%: A + 68.8%, A 

5%, A- 6.2%, D - 0%, D 0%, D + 0%. 

E: Unable to assess using GRADE methodology; GR: C onsensus 

ecommendation. 
4 
ummary of evidence: A number of patients with IBS have a con- 

omitant mood disorder co-existing with the peripheral gut symp- 

oms [13 , 14] . Indeed, IBS has been associated with impaired qual- 

ty of life, distress [15] and anxiety [16] . However, the prevalence 

f overlapping psychological comorbidities in patients with IBS is 

ontroversial [17] . 

A recent systematic review and metanalysis including 73 stud- 

es [18] assessed the prevalence of anxiety and depression in pa- 

ients with IBS. The authors found that the prevalence rates of anx- 

ety symptoms and disorders in patients with IBS were 39.1% [95% 

onfidence Interval (CI): 32.4–45.8] and 23% (95%CI: 17.2–28.8), re- 

pectively. The Odds Ratios (ORs) for anxiety symptoms and disor- 

ers in patients with IBS compared with healthy subjects were 3.11 
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0

95%CI: 2.43–3.98) and 2.52 (95%CI: 1.99–3.20), respectively. On 

he other hand, the prevalence estimates of depressive symptoms 

nd disorders in patients with IBS was 28.8% and 23.3%, respec- 

ively. The ORs for depressive symptoms and disorders in patients 

ith IBS compared to healthy subjects were 3.04 (95%CI: 2.37–

.91) and 2.72 (95%CI: 2.45–3.02), respectively. Subgroup analyses 

howed a higher prevalence of anxiety and depressive symptoms 

n female individuals than in male individuals [18] . Regarding spe- 

ific IBS subtypes, a meta-analysis [16] showed that patients with 

BS with high levels of anxiety were mostly those with IBS-C and 

BS-D, while depression was associated only to IBS-D [Standard- 

zed mean differences (SMD) 1.75, 95% CI 0.20–3.31, p = 0.027]. 

esides, IBS severity has been shown to be dependent to psycho- 

ogical mechanism such as catastrophizing and somatization [19] . 

omatization may also underlie the extraintestinal manifestations 

eported by patients with IBS, such as urinary and sexual symp- 

oms, headache, and fatigue [20] . Conversely, stress and maladap- 

ive coping mechanisms can increase the frequency and severity of 

BS symptoms [ 17 , 21 ]. 

Thus, IBS symptoms may themselves increase distress levels 

enerating anxiety and depression not fulfilling criteria for a psy- 

hiatric diagnosis. 

tatement 1.3: We recommend for a positive diagnostic strategy 

n patients with symptoms suggestive of IBS. 

tatement endorsed, overall agreement: 93.8%: A + 75%, A 

8.8%, A- 6.2%, D - 0%, D 0%, D + 0%. 

E: Unable to assess using GRADE methodology; GR: C onsensus 

ecommendation. 

ummary of evidence: Justification for a positive diagnosis of IBS 

s opposed to a diagnosis of exclusion is based on consensus and 

ata from studies which show a low diagnostic yield of additional 

iagnostic studies in patients with IBS symptoms without alarm 

eatures and a minimal impact on patient outcomes or satisfac- 

ion. Nevertheless, many community providers (general practition- 

rs and specialists) still consider IBS to be a diagnosis of exclusion 

22] . This is confirmed also by data obtained in Italy both in gen-

ral practice [23] and at hospital level [24] . Available data on the 

ost-effectiveness ratio of a positive strategy versus an exclusion 

trategy are limited, due to the difficulty of gathering the necessary 

nformation, the length of follow up, organizational and regulatory 

ifferences among countries. 

A rigorous Danish study evaluated patients aged 18–50 years 

ulfilling the Rome III criteria for IBS without alarm signals seen 

n primary care setting [9] . Patients were randomized to a positive 

iagnostic strategy (limited blood tests) or a strategy of exclusion 

extensive laboratory tests and sigmoidoscopy with biopsies). The 

nitial costs of the investigations per patient for the two diagnostic 

trategies were 50.11$ and 913.59$, respectively, mainly related to 

ndoscopy costs in the strategy of exclusion. After 1 year, overall 

here were no differences in gastrointestinal symptoms or patient 

atisfaction and there were no cases of inflammatory bowel dis- 

ase (IBD), celiac disease (CD), or cancer discovered through either 

iagnostic strategy. There were no differences in health care costs 

n the year of follow up between groups in terms of either direct 

r indirect (sick days) costs. 

Data about the 5 year follow-up of these patients [25] con- 

rmed the absence in both groups of diagnosis of CD or cancers, 

ith a similar Health-Related Quality of Life (HRQoL) and number 

f visits to the general practitioner, but a slight difference in hos- 

ital outpatient visits due to an IBS-related diagnosis ( P = 0.024). 

here was no economic analysis reported, however the positive 

trategy overall saved endoscopies. However, since the economic 

osts of the diagnostic strategies depend on the number and type 
i

5 
f initial investigations and above all on their local cost, the gener- 

lizability of these data requires caution. 

tatement 1.4: We recommend for the use of digital rectal ex- 

mination and anorectal physiology tests in selected adult pa- 

ients with IBS referred for refractory symptoms to exclude 

unctional defecation disorder or fecal incontinence. 

tatement endorsed, overall agreement: 87.5%: A + 75%, A 

2.5%, A- 12.5%, D - 0%, D 0%, D + 0%. 

E: Unable to assess using GRADE methodology; GR: C onsensus 

ecommendation. 

ummary of evidence: Functional defecation disorders can be 

resent in a relevant proportion of both adults and children pa- 

ients with IBS [ 1 , 26 ]. Digital rectal examination (DRE) can help

roviding useful information about anal tone and sensitivity, and 

he ability to squeeze and strain, thus resulting in a firm suspicion 

f a functional anorectal disorder in adults [27–31] . However, DRE 

s seldomly performed in this kind of patients, even in gastroen- 

erological referral centers [ 27 , 32 ]. A recent Italian survey reported 

hat about 56.4% patients with functional constipation and IBS-C, 

eferred to a secondary/tertiary gastroenterological center under- 

ent a DRE [32] . 

Anorectal physiology tests, mainly anorectal manometry with 

alloon expulsion test and defecography should always be consid- 

red in adults with coexisting symptoms and signs of functional 

efecation disorder or fecal incontinence and/or refractory to con- 

ervative treatment, although there is limited agreement among 

he different tests [31] . These tests help in selecting subjects that 

ikely benefit from a tailored pelvic floor rehabilitation which can 

e carried out by means of a multimodal approach, including kine- 

iotherapy associated with biofeedback, electrical functional stim- 

lation and, in those with a change in rectal sensitivity, also volu- 

etric rehabilitation [33] . The improvement in abdominal pain and 

loating reported by IBS adult patients treated with a rehabilitative 

pproach could further support this therapeutic option [ 34 , 35 ]. 

In conclusion if medical therapies have failed and/or a DRE 

aises the suspicion of an anorectal functional disorder, anorectal 

hysiology tests should be considered for a tailored management 

f patients with IBS. 

tatement 1.5: We recommend serologic testing for celiac dis- 

ase if the prevalence in the population is > 1%. If tests are pos- 

tive, upper endoscopy with duodenal biopsies should be per- 

ormed. 

tatement endorsed, overall agreement: 100%: A + 68.8%, A 

1.2%, A- 0%, D - 0%, D 0%, D + 0%. 

E: Moderate; GR: Strong. 

ummary of evidence: Celiac disease is an immune-mediated dis- 

ase triggered by dietary gluten, a storage protein found in cere- 

ls such as wheat, rye, and barley. The disorder is characterized 

y an intestinal enteropathy leading to an extremely diversified 

linical presentation ranging from no symptoms to a variety of 

astrointestinal and extra-gastrointestinal manifestations [ 36 , 37 ]. 

he measurement of serum anti-tissue transglutaminase (tTG) an- 

ibodies and/or anti-endomysium are extremely sensitive and spe- 

ific for the diagnosis and follow-up of CD, although at least in 

dults confirmation with duodenal biopsy is still mandatory. The 

eroprevalence of CD was recently estimated at 1.4% worldwide, 

anging from 1.1 to 1.8% across geographical areas , whereas the 

ooled global prevalence of biopsy-confirmed CD was 0.7% (95%CI, 

.5% −0.9%) in 138792 individuals [38] . 

Patients with CD often complain of abdominal pain, bloat- 

ng, and/or modification in bowel habit that may be undistin- 
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uishable from IBS symptoms [39] . A gluten-free diet over a life- 

ime is protective, alleviates symptoms and prevents complica- 

ions [ 36 , 40 ]. Hence, missing the diagnosis of CD in individu-

ls reporting IBS-like symptoms might have significant potential 

onsequences. 

As demonstrated in a meta-analysis that included 36 stud- 

es with 9275 subjects fulfilling criteria for IBS, the prevalence 

f abnormal serological testing for CD was significantly increased 

mong patients fulfilling criteria for IBS irrespective of bowel habit, 

s compared with controls who did not have IBS [41] . In particular, 

he overall ORs for a positive anti-endomysium and/or tTG anti- 

odies and biopsy-proven CD was 2.75 (95%CI 1.35–5.61) and 4.48, 

95%CI 2.33–4.60) in patients with IBS symptoms compared with 

ontrols, respectively [41] . However, in this meta-analysis, data 

rom North America found that a diagnosis of CD was uncommon 

n both IBS cases and controls without IBS. This result is consistent 

ith another most recent study from United States (US) [42] and 

ight be explained by a lower prevalence of CD in US compared 

ith Europe. The OR for a positive serological test for CD was sig- 

ificantly higher among patients with IBS-D (OR 6.09; 95%CI 1.88–

9.7) and IBS-C (OR 4.84; 95%CI 1.32–17.7). In addition, the OR for 

iopsy-proven CD was consistently elevated across all IBS subtypes 

hen compared to controls without symptoms meeting criteria for 

BS. Furthermore, since immunoglobulin A (IgA) deficiency causes 

alse-negative IgA-based celiac serology tests and 2–3% of CD pa- 

ients might have IgA deficiency, CD screening should combine IgA- 

TG testing with a second test such as quantitative IgA levels to 

void the underdiagnosis of CD [43] . 

In summary, given the increased odds of CD among patients 

ith IBS symptoms, independent from the predominant bowel 

abit pattern, the significant potential consequences of missing 

he diagnosis of CD, the availability of highly effective treatment, 

nd the apparent cost effectiveness of an early diagnosis [44] , we 

ecommend serologic testing with quantitative IgA levels and IgA 

nti-tTG to rule out CD in patients with any IBS subtype. This is 

andatory, if CD prevalence in the population is > 1% (as in Italy), 

ince it has an acceptable cost and is worthwhile [44] . If tests are

ositive, upper endoscopy with duodenal biopsies should be per- 

ormed in all adults. 

tatement 1.6: We recommend for the use of fecal calprotectin 

1 

nd C-reactive protein 

2 to exclude inflammatory bowel disease 

n patients with IBS symptoms and diarrhea without alarm fea- 

ures. 

tatement endorsed, overall agreement: 100%: A + 93.8%, A 

.2%, A- 0%, D - 0%, D 0%, D + 0%. 

 LE: Very low; GR: Strong. 

 LE: Very low; GR: Conditional. 

ummary of evidence: Although symptom based criteria for IBS 

ay miss some patients with IBD [45] , the risk in patients without 

larm features is very low as the prevalence of IBD in such patients 

s only 0.5–2% [ 46 , 47 ]. The addition of non-invasive tests in the

orkup of patients presenting with IBS like symptoms can help 

dentifying this marginal proportion of misdiagnosed IBD patients 

nd should be considered in clinical practice. 

Fecal calprotectin is a non-invasive, simple and widely available 

arker of intestinal inflammation. This test has been indicated to 

e more accurate than serum biomarkers in ruling-out IBD and 

rovides helpful prognostic information [48–52] . A meta-analysis 

valuated the diagnostic performance of fecal calprotectin in iden- 

ifying patients with IBD among those with IBS symptoms, using 

ndoscopy as a reference test. The summary sensitivity was 93% 

95%CI: 85–97) and specificity 96% (95%CI: 79–99%) for IBD diag- 

osis [53] . Rapid fecal calprotectin tests have been recently shown 
6 
omparable to the enzyme-linked immunosorbent assay [ 54 , 55 ], 

ut they are not widely available. 

Serology tests of inflammation, such as CRP, are easy to per- 

orm and inexpensive. Although these tests are non-specific for 

BD, they have been largely investigated for distinguishing between 

BS and IBD patients [ 4 8 , 4 9 , 56 , 57 ]. A meta-analysis showed that

RP ≤0,5 mg/dL yields a 1% probability of IBD among patients with 

BS symptoms [56] . In conclusion, fecal calprotectin and CRP are 

eliable non-invasive tools that can be used for the diagnosis of 

BD among patients with IBS symptoms without alarms symptoms 

n clinical practice. 

tatement 1.7: We recommend against routine stool testing for 

nteric pathogens in adults with IBS. 

tatement endorsed, overall agreement: 82.5%: A + 75%, A 

2.5%, A- 12.5%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Conditional. 

ummary of evidence: Acute infectious gastroenteritis is the 

trongest known risk factors for the development of IBS, the so- 

alled post-infection IBS (PI-IBS), however infection in these cases 

s consistently transient and stool testing for enteric pathogens in 

he long run is not required [ 58 , 59 ]. 

Chronic parasite gastrointestinal infections elicit a wide range 

f clinical manifestations ranging from asymptomatic, to severe 

hronic symptoms such as bloating, diarrhea, and abdominal pain. 

hile there are data in the literature linking parasite infections 

ith IBS, most of the literature is focused on Giardiasis. A multi- 

ational RCT found that 2% of 1452 patients with established IBS 

iagnosis had a positive fecal ova and/or parasite testing [60] . Tests 

or fecal ova and parasites are widely requested by general practi- 

ioners and community gastroenterologists as compared to IBS ex- 

erts, despite the lack of evidence demonstrating a change in di- 

gnosis or outcome [22] . However, testing is indicated in patients 

ith risk factors for Giardiasis such as patients from developing 

ountries, travelling to endemic areas or drinking water of poor 

uality [ 61 , 62 ]. In summary, due to the low evidence and quality

f studies available, routine testing for Giardia is not recommend 

n all patients with IBS, except for those at high risk. 

tatement 1.8: We recommend for colonoscopy in patients with 

BS symptoms and alarm features. 

tatement endorsed, overall agreement: 93.8%: A + 93.8%, A 0%, 

- 0%, D - 0%, D 0%, D + 6.2%. 

E: Moderate; GR: Strong. 

ummary of evidence: Colonoscopy is frequently prescribed in 

atients with symptoms suggestive for IBS. However, colonoscopy 

hould be indicated in patients with IBS symptoms and alarm fea- 

ures only, as well as according to local colorectal cancer-screening 

rograms [63] . 

Indeed, according to several prospective and retrospective 

tudies, in absence of alarm features the diagnostic yield of 

olonoscopy is low. Of note, a high heterogeneity across studies as 

oncern design, definition of alarm features and Rome criteria used 

or the definition of IBS should be mentioned. When Rome IV cri- 

eria are adopted, the range is narrowed to 0–3.5% [ 64 , 65 ]. In case

f diarrhea as the predominant symptom, colonoscopy with biop- 

ies should be considered in case of suspected microscopic colitis, 

lthough its prevalence is low (up to 4%) [ 64 , 66 ]. 

tatement 1.9: We recommend against testing for food and lac- 

ose intolerance in patients with IBS. 

tatement endorsed, overall agreement: 93.8%: A + 87.5%, A 

.3%, A- 0%, D - 0%, D 6.2%, D + 0%. 
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E: Very low; GR: Strong. 

ummary of evidence: Food intolerance can be defined as a non- 

mmune mediated reaction to food, either secondary to the phar- 

acologic effects of some substances contained in foods (e.g. sali- 

ylates, vasoactive amines, caffeine, glutamate, serotonin, tyramine, 

nd capsaicin) or, more commonly, to the effects of poorly di- 

estible/absorbable carbohydrates, leading to alterations of bowel 

requency, bloating and changes in fecal consistency [67] . Although 

any tests have been proposed to detect food intolerances, [e.g. 

erum Immunoglobulin G (IgG) panels, leukocyte activation test], 

hey are affected by limited validation, low specificity and lack of 

ost-effectiveness analysis [68–70] . Malabsorption of certain car- 

ohydrates (e.g., lactose, sucrose) can be detected with hydro- 

en breath testing. As both IBS and lactose intolerance are highly 

revalent in the general population, they can be simultaneous, but 

ot necessarily interdependent. In fact, a recent meta-analysis of 

4 case series including 9041 patients with IBS, reported a preva- 

ence of a positive lactose breath test (LBT) of 56% (95%CI: 43–69%) 

n South Asia, 50% (95%CI: 43% −56%) in Europe, and 21% (95%CI: 

4–29%) in the USA [71] . However, the same authors, analyzing 10 

ase control studies, including 2008 subjects, did not find signifi- 

ant difference in the prevalence of lactose malabsorption in pa- 

ients with IBS compared with controls (OR 1.68; 95%CI 0.95–2.94, 

 = 0.07) [71] . No significant difference in lactose malabsorption 

revalence between patients with IBS and the general population 

s currently available and discrepancy between the prevalence of 

BS symptoms and a positive lactose hydrogen breath test has been 

eported [72] . Therefore, routinely carrying out a hydrogen breath 

est to exclude lactose intolerance in patients with IBS is not ad- 

isable. 

tatement 1.10: We recommend against routine testing for food 

llergies in both adult and pediatric patients with IBS unless 

here are reproducible symptoms suggestive of a food allergy. 

tatement endorsed, overall agreement: 93.8%: A + 68.8%, A 

5%, A- 6.2%, D - 0%, D 0%, D + 0%. 

E: unable to assess using GRADE methodology; GR: Conditional. 

ummary of evidence: Food allergies are an immune-mediated 

eactions to proteins contained in foods which can be 1) related 

o an Immunoglobulin E (IgE)-mediated response (upon sensitiza- 

ion with development of specific IgE antibodies to a food aller- 

en, e.g., nuts), 2) unrelated to IgE mechanisms (mediated by T 

ells, e.g., food protein–induced enterocolitis syndrome), or 3) sec- 

ndary to a mixed (IgE and non-IgE) response (e.g., milk protein 

llergy) [ 37 , 73 , 74 ]. True food allergies are rare, as they occur in

nly 1%–3% of adults with the most common food allergens be- 

ng related to cow’s milk, soy, peanuts, eggs, seafood and wheat 

74–77] . The diagnosis of a food allergy is usually clinical, when 

ymptoms (e.g. urticaria, itching, angioedema, rhinorrhea, laryn- 

ospasm, bronchospasm, abdominal pain, nausea, vomiting and di- 

rrhea, dizziness, tachycardia and hypotension) occur rapidly after 

xposure to a certain food, are absent during avoidance and are 

eproducible after rechallenge [73] . Unfortunately, diagnostic tests 

ncluding skin prick tests or serum IgE levels yield a low sensitiv- 

ty (50–75%) and do not always correlate with the intensity of the 

eaction [ 73 , 78 , 79 ]. Adverse reactions to food are very common in

he general population (up to 20–30%) and could negatively affect 

uality of life and costs [ 75 , 80–82 ]. However, even though the de-

ault interpretation is that of an allergic reaction, only 2–3% of the 

ubjects develop recurrent symptoms when rechallenged with the 

ffending food [82] . In fact, most adverse reactions to foods repre- 

ent food intolerance or are the expression of visceral hypersensi- 

ivity [81–83] . Patients with IBS are more likely than the general 

opulation to report adverse reactions to food, with prevalence 
7 
ates as high as 50% [ 73 , 83 , 84 ]. However, there are no case-control

tudies assessing the putative association between true food aller- 

ies and IBS. In conclusion, given the lack of evidence supporting 

n association between food allergies and IBS and the poor diag- 

ostic performance of available tests, routine testing for food al- 

ergies in patients with IBS is not recommended, unless symptoms 

re reproducible after re-challenge and absent during avoidance. 

tatement 1.11: We recommend against routine testing for small 

ntestinal bacterial overgrowth in adult patients with IBS symp- 

oms. 

tatement endorsed, overall agreement: 100%: A + 93.8%, A 

.2%, A- 0%, D - 0%, D 0%, D + 0%. 

E: Very low; GR: Strong. 

ummary of evidence: Small intestinal bacterial overgrowth 

SIBO) has been frequently reported in patients with IBS, however 

t remains unclear whether SIBO represents a major pathogenetic 

echanism underlying IBS [85] . Results of the studies are strongly 

nfluenced by the diagnostic methods [86] . Culture of duodenal as- 

irates represents an invasive approach and present a risk of con- 

amination of the samples. Breath tests are considered scarcely ac- 

urate, poorly correlated with intestinal aspiration methods and af- 

ected by a high frequency of false positives (lactulose test) and 

ow sensitivity (glucose test) [87–89] . 

A recent meta-analysis included 25 case-control studies (3192 

BS subjects and 3320 controls) taking into account different defi- 

itions of SIBO and several IBS diagnostic criteria [90] . The results 

howed that the overall prevalence of SIBO in IBS was 31.0% (95%CI 

9.4–32.6) with an OR of 3.5 (95%CI 2.2–5.7.0, p = 0.001) compared 

o a mix of controls (healthy subjects and non-patients with IBS). 

hen comparing SIBO rates in IBS versus healthy controls (i.e., ex- 

luding non-patients with IBS) the OR increased to 4.9 (95%CI 2.8–

.6, p = 0.001). The OR was 3.5 (95%CI 1.0–12.9; p < 0.06) for the

actulose breath test, 6.0 (95%CI 4.1–8.8, p < 0.001) for glucose, and 

.9 (95%CI 0.6–6.3; p < 0.27) for small intestinal aspiration, with a 

igh heterogeneity among studies [90] . In another meta-analysis, 

atients with IBS were 4.2 (95%CI 3.0–5.9 p < 0.001), 3.0 (95%CI 1.3–

.9 p = 0.009) and 1.3 (95%CI 0.8–1.9 p = 0.25) times more likely 

o have a positive test for SIBO as compared with healthy controls 

sing glucose test, jejunal aspirate culture and lactulose test, re- 

pectively [87] . The association between SIBO and IBS seems to be 

tronger for IBS-D vs IBS-C [ 90 , 91 ]. 

In conclusion, patients with IBS were more likely to have a pos- 

tive test for SIBO as compared with healthy subjects. However, al- 

hough a difference in the prevalence of SIBO was found between 

atients with IBS and healthy controls and SIBO may be an expla- 

ation for IBS symptoms for some patients, available data do not 

upport the routine testing for SIBO in both adult and pediatric 

atients with IBS. 

Fig. 1 reports a diagnostic algorithm for IBS. 

. Treatment 

tatement 2.1: We recommend for a dietary approach for pa- 

ients with IBS. Traditional dietary advice is suggested as first 

ine approach 

1 , while a low FODMAP diet as a second line 

pproach 

2 . A gluten free diet is not recommended in patients 

ith IBS 3 . 

tatement endorsed, overall agreement: 100%: A + 81.3%, A 

8.7%, A- 0%, D - 0%, D 0%, D + 0%. 

 LE: Very low; GR: Strong. 
 LE: Low; GR: Conditional. 
 LE: Very low; GR: Strong. 
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Fig. 1. Diagnostic algorithm for irritable bowel syndrome. Abbreviations: CRP, C reactive protein; IBS, irritable bowel syndrome; IBS-D, IBS with predominant diarrhea; IBS-C, 

IBS with predominant constipation; IBS-M, IBS with mixed bowel habits; IBS-U, unclassified IBS; BM, bowel movements; BSS, Bristol Stool Scale. 
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ummary of evidence: Food can induce symptoms in patients 

ith IBS through many different mechanisms [92] . Therefore, di- 

tary and lifestyle suggestions are the most frequently used advice 

or patients with IBS [24] . Currently, among the different possible 

ietary approaches, three diets are the most popular and are fre- 

uently prescribed: the traditional dietary advice (TDA) produced 

y NICE (National Institute for Health and Care Excellence) and The 

ritish Dietetic Association (BDA), the Low FODMAP (Fermentable 

ligo-, Di- and Mono-saccharides And Polyols) Diet (LFD) and the 

luten-Free Diet (GFD). The TDA is considered a first-line dietary 

pproach and it consists in adopting healthy eating patterns (e.g. 

aving regular meals, adjustment of fiber and fluid intake, decreas- 

ng fat, alcohol and caffeine intake), however evidence for this di- 

tary choice comes mainly from clinical experience and indirect 

ata from RCTs assessing other dietary approaches [93–97] . 

The LFD, usually recommended as a second-line diet, consist 

n the reduction of highly fermentable carbohydrates [ 98 , 99 ] . Sev-

ral trials enrolling a total of 658 subjects have compared a LFD 

ith other therapeutic choices, mainly dietary interventions [ 94–

7 , 100–106 ] showing that the LFD was associated with a reduction 

n the risk of remaining symptomatic [Risk Ratio (RR) = 0.71; 95%CI 

.61–0.83]. Among these studies, trials comparing the LFD with 

he TDA showed the least heterogeneity and magnitude of effect 

hen pooled together and no difference in the efficacy between 

he two dietary intervention (RR = 0.82, 95%CI 0.67–1.01) [107] . A 

ecent systematic review and metanalysis reported that LFD is able 

o reduce gastrointestinal symptoms and to improve quality of life 

108] . However, evidence concerning the efficacy of most trials in- 

olving LFD and other dietary options is very scarce. In fact, most 

tudies do not meet the GRADE guidelines level for high qual- 

ty evidence [ 98 , 109 ]. Moreover, most trials reported the results 

t the end of the starting of the elimination phase, the so called 

strict LFD”, usually lasting 4–6 weeks. Up to now only four studies 

ave reported results in the medium-long term (6–44 months) of 

n adapted LFD, (i.e. only excluding trigger foods) showing symp- 

om improvement in up to 60% of patients with IBS [ 103 , 110–112 ].

owever, the complexity of the low FODMAP diet, its potential for 
t

8 
utritional deficiencies and the risk for the development of restric- 

ive eating habit, which require counselling by a specialist dieti- 

ian, led to the recommendation of LFD as a second-line approach 

n this guideline and others [ 93 , 107 ] 

A recent meta-analysis, including 11 trials (three prospective 

tudies, six RCTs, one retrospective study and one study in the pe- 

iatric population) stated that gluten might contribute to the oc- 

urrence of gastrointestinal symptoms in patients with IBS [113] . 

owever, improvement reported by some patients on a GFD could 

e due also to the reduction of the fructans contained in wheat, 

hich are FODMAPs, rather than to the withdrawal of gluten. In 

linical practice some patients with IBS report an improvement of 

ymptoms and QoL when adopting a GFD [114] . In 2018, a system- 

tic review and meta-analysis by Dionne et al. [109] identified two 

CTs including 111 IBS subjects [ 115 , 116 ]. The GFD was not asso-

iated with a significant improvement in global IBS symptoms in 

omparison with a control gluten containing diet (RR = 0.42, 95%CI 

.11–1.55). Therefore, as for now there is too little evidence to sug- 

est the adoption of a GFD in patients with IBS. 

tatement 2.2: We recommend for soluble but not insoluble 

ber supplementation to treat global IBS symptoms. 

tatement endorsed, overall agreement: 93.8%: A + 87.5%, A 

.3%, A- 6.2%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Strong. 

ummary of evidence : Intake of 25–35 g of fiber per day is usu- 

lly recommended due to general health benefits [ 117 , 118 ]. Dif- 

erent types of fiber can be distinguished based on their solu- 

ility, viscosity, and ability to resist fermentation in the colon, 

ith different effects on gut microbiome, metabolism, transit time, 

tool consistency, bile acid absorption, immune-mediated and anti- 

nflammatory pathways [ 118 , 119 ]. Insoluble fiber (e.g., wheat bran) 

ndergoes little physical change as it passes through the gut, bulks 

tools, and increases stool water content, with the potential to ac- 

elerate intestinal transit times [120] . Soluble fibers form a gel 

hat interacts with gut bacteria, resulting in the production of 
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etabolites, including short-chain fatty acids and secondary bile 

cids [ 118 , 120 ]. Soluble fiber is found in ispaghula husk/psyllium, 

at bran, barley, and beans. The major adverse effects of fiber 

ntake are bloating, abdominal distension, and flatulence [121] , 

hich however, are less prominent with soluble than with insol- 

ble fibers [119] . 

A systematic review and meta-analysis on fiber in IBS [68] iden- 

ified 15 RCTs, involving 946 patients, most with high risk of 

ias. There was a statistically significant effect in favor of fiber 

ompared with placebo (RR of IBS not improving = 0.87, 95%CI 

.80–0.94 p = 0.003) with a number needed to treat (NNT) of 

1 (95%CI 7–25). There was no significant heterogeneity between 

esults (I 2 = 0%, P = 0.53). Six studies used bran (411 patients), 

even studies ispaghula husk/psyllium (499 patients), and the re- 

aining three studies used “concentrated fiber”, linseeds, or rice 

ran. Bran had no significant effect on treatment of IBS (RR of 

BS not improving = 0.90, 95%CI 0.79–1.03 p = 0.14), but ispaghula 

usk/psyllium was effective in treating IBS (RR = 0.83, 95%CI 0.73–

.94 p = 0.005) with a NNT of 7 (95%CI 4–25). Data on over-

ll adverse events were only provided by seven trials. A total of 

30 of 355 patients (36.6%) receiving fiber reported adverse events, 

ompared with 63 of 251 (25.1%) in the placebo arm (RR = 1.06, 

5%CI 0.92–1.22). There were insufficient data to assess adverse 

vents according to type of fiber administered, although authors 

oncluded that insoluble fiber may exacerbate pain and bloating in 

BS. 

Due to the effect on intestinal transit, the use of fibers could 

otentially be useful in patients with IBS and constipation. A sys- 

ematic review was unable to perform a meta-analysis due to study 

eterogeneity and methodological quality. However, fiber was ben- 

ficial in all the three studies [122] . At present the evidence sug- 

ests that only soluble (e.g., ispaghula husk/psyllium) but not in- 

oluble (e.g., wheat bran) fibers have a significant effect for the 

reatment of IBS symptoms. The low cost and lack of significant 

ide effects makes soluble fiber a reasonable first-line therapy for 

atients with IBS. 

tatement 2.3: We recommend for the use of probiotics, as a 

roup, for improving overall symptoms or abdominal pain in 

atients with IBS. 

tatement endorsed, overall agreement: 87.5%: A + 37.5%, A 50%, 

- 12.5%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Conditional. 

ummary of evidence: Probiotics are live microorganisms that, 

hen administered in adequate amounts, confer a health benefit 

n the host [123] . Major claims of probiotics include modulation of 

astrointestinal motility, reduction of visceral hypersensitivity and 

ain as well as low grade mucosal immune activation, improve- 

ent of epithelial permeability, enhancement of gut-brain com- 

unication, modulation of gut microbial metabolites production 

ith potential impact on restoring intestinal dysbiosis, all mech- 

nisms potentially involved in IBS pathophysiology [ 123 , 124 ]. A 

eta-analysis of 37 RCTs [125] which has been recently updated 

ith data from 8 new trials [107] , included a total of 6352 patients,

f whom 3401 treated with probiotics and 2951 with placebo. 

 significant effect on global symptoms or abdominal pain has 

een demonstrated for probiotics as a group, with RR = 0.78 (CI 

5%: 0.63–0.95). Subgroup analyses according to type of probiotic 

howed a significant effect for combinations of probiotics, Lacto- 

acillus, Bifidobacterium , and Escherichia [107] . Interestingly, of the 

ew 8 RCTs updating this meta-analysis, a RCT performed in 445 

ome III patients with IBS showed that a specific strain of heat- 

nactivated probiotic significantly improves IBS symptoms fulfilling 

he primary composite endpoint (i.e., the combination of at least 
9 
0% improvement of abdominal pain and adequate relief of overall 

BS symptoms for at least 50% of weeks during treatment) as rec- 

mmended by the European Medicines Agency (EMA) [126] . Due 

o the lack of rigorous trials fulfilling stringent regulatory agency 

ndpoints [e.g., Food and Drug Administration (FDA) or EMA], this 

an be considered a first important step forward trials with vali- 

ated outcomes. 

In addition, five new RCTs which were not included in the 

eta-analysis due to different outcomes were recently published 

127–131] . Out of them, two studies, involving 284 and 80 pa- 

ients, showed negative or mixed results without a clear effect on 

BS symptoms [ 127 , 128 ], while 3 small trials, including less than

0 patients, showed a significant effect of probiotics in improving 

everity of IBS symptoms [129–131] . 

While the results of meta-analysis and RCTs suggest that pro- 

iotics as a group may be effective in the management of global 

BS symptoms, specific recommendations cannot be given due to 

ifferent study design (including different comparators, inclusion 

riteria, comorbidity, outcomes and endpoints), various strains, for- 

ulation, combination, or mixture of probiotics assessed, and het- 

rogeneity among studies. 

tatement 2.4: We suggest for the use of polyethylene glycol for 

he treatment of constipation in patients with IBS-C. The dose 

hould be titrated according to stool consistency. 

tatement endorsed, overall agreement: 100%: A + 93.8%, A 

.2%, A- 0%, D - 0%, D 0%, D + 0%. 

E: Very low; GR: Conditional. 

ummary of evidence: Polyethylene glycol (PEG) is a minimally 

dsorbed osmotically acting laxative, commonly used to manage 

onstipation in both adults and children. PEG exerts its laxative ac- 

ion by increasing water content of stools due to its ability to in- 

eract with water molecules [132] . The clinical effectiveness of PEG 

n the management of constipation in adults has been confirmed 

n a recent meta-analysis. The NNT with osmotic laxatives was 3 

95%CI 2–4) [133] . PEG is well tolerated with most adverse events 

eing mild to moderate in severity, including abdominal pain, di- 

rrhea, loose stools, nausea and abdominal distension, mostly oc- 

urring in a dose-dependent manner [134–136] . In chronic consti- 

ation patients older than 70 years of age, long-term PEG was well 

olerated without nutritional deficiencies or biochemical abnormal- 

ties [137] . PEG has been evaluated in 2 RCTs recruiting patients 

ith IBS-C. One was a mechanistic study that evaluated 47 pa- 

ients with IBS-C according to Rome II criteria. The primary end- 

oint was the effects of PEG 3350 over fasting and post prandial 

ecto-anal tone and sensitivity before and at the end of 30 days of 

reatment with PEG 3.45 g t.i.d., p.o. or placebo. No changes in fast- 

ng and post prandial rectal tone and thresholds for first sensation, 

as sensation, urge to defecate, and pain was observed with PEG. 

owever, PEG improved stool consistency. The second study was a 

ulticenter RCT that studied 139 patients with IBS-C for 28 days. 

he primary endpoint, that was the mean number of spontaneous 

owel movements (SBMs) per day in the last treatment week, was 

et. Abdominal discomfort/pain, the secondary endpoint, however, 

as not improved in PEG treated patients compared with placebo. 

oreover, in the post-hoc analysis when compared with placebo, 

EG did not demonstrate a significant lower failure rate of symp- 

om relief using the modified FDA responder definition (patients 

ith pain reduction of > 30%, > 3 SBMs per week, and an increase 

f 1 SBM per week) (RR = 0.9; 95%CI, 0.66–1.2) [138] . The most

ommon treatment-emergent adverse events were abdominal pain 

nd diarrhea and were more frequent in patients treated with PEG 

ompared with placebo, but most of these were mild or moder- 

te. An American College of Gastroenterology monograph in 2014 
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oncluded that there is no evidence that PEG formulations allevi- 

te pain or provide overall symptom relief in IBS [6] and, no other 

CTs were conducted. 

In summary, the 2 RCTs that studied the beneficial effect of PEG 

n IBS-C patients were heterogeneous in trials design and endpoint 

nd were only 4 weeks duration, thus there is no evidence that 

EG alone alleviates neither abdominal pain or global symptoms 

n patients with IBS-C. PEG should be considered for the treatment 

f constipation in people with IBS-C acting as osmotic laxative. The 

ose should be titrated according to stool consistency. The side ef- 

ect of abdominal pain should be taken into account and the long- 

erm efficacy in IBS-C is unknown. 

tatement 2.5: Secretagogues are useful for the treatment of 

lobal symptoms and constipation in patients with IBS-C. Diar- 

hea is a frequent side effect. 

tatement endorsed, overall agreement: 93.8%: A + 75%, A 

8.8%, A- 6.2%, D - 0%, D 0%, D + 0%. 

E: High; GR: Strong. 

ummary of evidence: Four secretagogues (i.e., lubiprostone, lina- 

lotide, plecanatide, tenapanor) have been studied and approved 

y the FDA for the treatment of IBS-C, but only linaclotide has been 

uthorised by EMA for this indication and is available in Italy. 

Lubiprostone is an activator of chloride type 2 channels in 

he intestine and was approved by FDA in 2008 for the treat- 

ent of adult women with IBS-C at a dosage of 8 mg twice 

aily. The efficacy and safety of lubiprostone has been assessed 

n 3 RCTs [ 139 , 140 ] In particular, the most robust data derive

rom a combined analysis of two different phase-3 RCTs (regis- 

ration IDs NCT00380250, NCT00399542) [140] . These studies in- 

olved 1171 patients meeting Rome II criteria for IBS-C who were 

andomized to receive 8 mg of lubiprostone or placebo twice 

aily for 12 weeks. The primary endpoint, i.e., the total number 

f overall responders, was achieved by 17.9% in the lubiprostone 

roup as compared with 10.1% in the placebo group ( P < 0.0 0 01),

n addition, secondary endpoints demonstrated a significant effi- 

acy of the active treatment in the improvement of abdominal 

ain/discomfort, bloating, straining, stool frequency, and consis- 

ency. In a post-hoc analysis based on 2012 FDA updated guidance 

ocument recommending composite endpoints (with both abdom- 

nal pain and stool frequency), lubiprostone was significantly more 

ffective than placebo in improving composite end-points, abdom- 

nal pain, bloating and stool frequency [141] . High quality system- 

tic reviews/meta-analyses confirmed that lubiprostone was more 

ffective than placebo for overall IBS-C symptoms. Differently from 

ther secretagogues, nausea but not diarrhea is the most frequently 

eported side effect with this treatment. 

Linaclotide is a guanylate-cyclase agonist which activates hu- 

an guanylate cyclase-C, a transmembrane protein located in the 

ntestinal epithelium, that in turn increases fluid secretion. More- 

ver, guanylate cyclase-C activation led to the production and 

elease of cyclic guanosine-3 ′ ,5 ′ -monophosphate (cGMP) which 

ay act in the extracellular compartment inhibiting nociceptors, 

hereby reducing nociception. Linaclotide was approved by the FDA 

nd EMA in 2012 for the symptomatic treatment of adults with 

oderate-to-severe IBS-C. The efficacy and safety of linaclotide was 

ssessed in 3 North American phase IIb/III trials [142–144] and 

ater evaluated in several systematic reviews/meta-analyses. In par- 

icular, a phase 3 RCT (Trial 31, NCT00948818) [144] was per- 

ormed in 800 patients with IBS-C and assessed the efficacy 

nd safety of 290 μg linaclotide once daily in a 12-week treat- 

ent period, followed by a 4-week randomized withdrawal period 

144] . Linaclotide significantly improved abdominal pain and bowel 

ymptoms for at least 12 weeks (primary endpoint achieved in 
10 
3.6% of patients treated with linaclotide as compared with 21.0% 

f placebo-treated patients, P < 0.0 0 01). During the withdrawal pe- 

iod, patients remaining on linaclotide showed sustained symptom 

mprovement, while patients passing from linaclotide to placebo 

howed return of symptoms to baseline level without worsening. 

 similar phase 3 study (Trial 302, NCT00938717) [143] was per- 

ormed in 804 adult patients with IBS-C and showed that lina- 

lotide 290 μg once daily significantly improved abdominal and 

owel symptoms over 26 weeks of treatment (primary end-point 

chieved in 33.7% of patients treated with linaclotide as compared 

ith 13.9% of placebo-treated patients, P < 0.0 0 01). These trials, al- 

hough conducted in the US and Canada between July 2009 and 

eptember 2010, were designed in accordance with both FDA and 

MA guidelines for the treatment of patients with IBS-C. Also ap- 

lying the pre-specified EMA-recommended co-primary endpoints, 

inaclotide significantly improved abdominal pain/discomfort and 

egree-of-relief of IBS-C symptoms over 12 and 26 weeks [145] . 

n both the pivot studies, diarrhea was the most common adverse 

vent, resulted in discontinuation of about 5% of linaclotide pa- 

ients. 

Plecanatide is another guanylate cyclase-C agonist that has been 

pproved in 2017 by FDA for the treatment of IBS-C (at the dosage 

f 3 mg). The efficacy and safety of this agent has been evaluated 

n 3 individual phase IIb/III studies. In particular, the 2 identical 

hase 3 studies involved a total of 2189 Rome III IBS-C patients 

andomized to placebo or plecanatide (3 or 6 mg) for 12 weeks 

13] . 

Both doses showed superior efficacy when compared to 

lacebo as concern the achievement of the study primary end 

oint [ 146 , 147 ]. Similarly, all secondary end points (stool fre- 

uency/consistency, straining, abdominal symptoms) showed sta- 

istically significant improvements after the active treatment as 

ompared with placebo. Similar to other secretagogues, diarrhea 

as the most frequently reported side effect. 

Tenapanor, recently approved by FDA for IBS-C, is a first in class 

nhibitor of the sodium/hydrogen exchanger isoform 3 that reduces 

ntestinal sodium and phosphate absorption. A phase 3, double- 

lind study in patients with IBS-C according to Rome III criteria, 

ncluded a total of 610 patients in the safety analysis, of whom 309 

eceived tenapanor 50 mg two per day and 301 received placebo 

148] . In the intention-to-treat analysis, a significantly greater pro- 

ortion of patients treated with tenapanor showed a reduction 

n average weekly worst abdominal pain of ≥30.0% and an in- 

rease of complete spontaneous bowel movements ≥1 per week 

rom baseline than placebo group at 6/12-week (27.0% vs 18.7%, 

 = 0.020) and at 9/12-week (13.7% vs 3.3%). During the 12- 

eek treatment period, treatment with tenapanor compared with 

lacebo resulted in significantly higher durable abdominal pain re- 

ponder ( P = 0.006) and durable complete SBMs responder rates; 

iarrhea was the most commonly reported adverse event, confirm- 

ng a safety profile for this new treatment option for patients with 

BS-C. Similar results were obtained in a more recent RCT show- 

ng that tenapanor 50 mg b.i.d. improved IBS-C symptoms over 26 

eeks [149] . 

A network meta-analysis by Black et al. [147] compared the ef- 

cacy of the four secretagogues (linaclotide, lubiprostone, pleca- 

atide, and tenapanor) FDA-approved for IBS-C. Although all drugs 

esulted superior to placebo for the treatment of IBS-C symptoms, 

his meta-analysis ranked linaclotide 290 mg once daily first in ef- 

cacy profile overall (RR = 0.81, 95% CI 0.76–0.86) and across sev- 

ral different endpoints, including improvement in abdominal pain 

nd increase of CSBMs. In particular, linaclotide was superior to 

lacebo in 5 RCTs, including 3193 patients, for the FDA composite 

nd point for IBS-C (improvement in abdominal pain and increase 

f ≥1 CSBMs per week from baseline [RR = 0.82, 95%CI 0.78–0.87]). 
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dverse events were significantly more common with linaclotide, 

ith diarrhea being the most common. 

tatement 2.6: We suggest for the use of 5-HT4 agonists in se- 

ected IBS-C patients who have failed conventional therapy. 

tatement endorsed, overall agreement: 100%: A + 68.8%, A 

1.2%, A- 0%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Conditional. 

ummary of evidence: 5-HT4 receptors play a key role in the 

odulation of human gut motility and have been the target of 

rug development in both chronic constipation and IBS-C since 

ong time [150] . Only two drugs of this class, tegaserod and 

rucalopride, are currently approved for the treatment respectively 

f IBS-C in USA and chronic idiopathic constipation both in Europe 

nd USA. 

Tegaserod is a partial 5-HT4 agonist found to stimulate gastric, 

ro-cecal and colonic transit [151] . A meta-analysis [152] has eval- 

ated all the 11 RCTs including 9242 patients conducted in the 

ast with tegaserod with dose ranging from 0.5 to 12 mg bid. 

ight of these enrolled only IBS-C while the others excluded IBS- 

 but not IBS-M. All the studies used as endpoint the global or 

verall relief of IBS-C symptoms. Tegaserod resulted more effec- 

ive than placebo in treating IBS-C symptoms (RR of symptoms 

ersisting = 0.85, 95%CI 0.80–0.90) [152] . Most common treatment- 

mergent adverse event was diarrhea (RR of diarrhea = 3.60, 95%CI 

.45 –5.30). 

However, the drug was withdrawn by the company in 2007 be- 

ause of a small increased risk of cerebrovascular and cardiovas- 

ular ischemic events [153] . In 2019, after a re-evaluation of the 

afety data and a post-hoc analysis conducted according to the 

ecent FDA composite endpoints, FDA has reintroduced the drug 

153] . As all confirmed cardiovascular ischemic events occurred in 

atients with risk for these, the current indication is for females 

BS-C, < 65 years old, without pre-existing cerebrovascular and car- 

iovascular disease [153] . Tegaserod has not been re-introduced by 

MA. 

Prucalopride is selective for 5-HT4 receptors approved by EMA 

or the treatment of chronic idiopathic constipation not responding 

o laxatives [150] , with a low affinity for hERG potassium channel 

relevant to cisapride-induced arrhythmias), thus minimizing po- 

ential cardiac side effects both in animal and human studies [150] . 

echanistic studies both in healthy subjects and constipated pa- 

ients have shown that prucalopride stimulates gastric emptying, 

mall bowel and colonic transit time [150] . A recent network meta- 

nalysis [154] has evaluated 8 RCTs assessing the effectiveness of 

rucalopride in patients with chronic idiopathic constipation, find- 

ng that 2 mg daily was more effective than placebo, both at 4 and

2 weeks. The most common treatment-emergent adverse events 

f prucalopride are nausea, diarrhea and headache (RR = 1.20, 95%CI 

.08–1.34) [154] . So far there have been no RCTs of prucalopride in 

atients with IBS-C. 

tatement 2.7: We suggest for the use of bile acid sequestrants 

o treat IBS-D symptoms in case of proven bile acid malabsorp- 

ion. If testing is not available, in patients with IBS-D, not oth- 

rwise manageable with first line treatments, a trial of bile acid 

equestrants is advisable. 

tatement endorsed, overall agreement: 93.8%: A + 87.5%, A 

.3%, A- 6.2%, D - 0%, D 0%, D + 0%. 

E: Very low; GR: Conditional. 

ummary of evidence: Excessive bile acids entering the colon 

ncreases colonic secretion of fluid resulting in diarrhea [155] . 

 meta-analysis based on 6 studies [156] showed that the 75- 
11 
elenium homocholic acid taurine test (SeHCAT) testing was pos- 

tive for bile acid malabsorption (BAM) in 28.1% (CI 22.6%–34%) 

f patients with IBS-D. Bile acid sequestrants, including colestyra- 

ine, colestipol, and colesevelam, binding bile acids in the intesti- 

al lumen, were developed initially to lower hypercholesterolemia. 

ubsequently, they were shown to relieve diarrhea in patients with 

leal resection and associated BAM [157] . 

The effectiveness of cholestyramine has been mainly studied in 

atients with BAM, while data in patients with IBS-D are scanty. 

onetheless, in the latter category, in the presence of abnormal 

eHCAT, an improvement of diarrhea has been reported [ 158 , 159 ].

sing SeHCAT, Fibroblast growth factor (FGF) −19, and C4 testing, 

ajor et al., showed the presence of BAM in a cohort of patients 

ith IBS-D [160] . Treatment with colestipol in an open-label fash- 

on demonstrated a significant improvement in IBS severity scores 

n 15 over 27 patients (55.5%). 

An open-label single-center trial in 12 patients with IBS-D 

howed that 1.875 mg of colesevelam daily determined a mod- 

st reduction in the Bristol Stool Score ( P = 0.043) [6] . On the

ther hand, a randomized, double-blind, placebo-controlled study 

161] in 24 patients with IBS-D showed that colesevelam at dose 

f 1.875 mg b.i.d. was associated with a greater ease of stool pas- 

age ( P = 0.048) and firmer stool consistency [161] . 

Given the fact that there is limited evidence on randomized 

ontrolled trials evaluating the utility of tests to diagnose BAM in 

atients with IBS-D nor the usefulness of empirical therapy with 

ile acid sequestrants in these patients, the recommendation to 

se bile acid sequestrants can be advised but is based on low qual- 

ty of evidence. 

tatement 2.8: We suggest for the use of rifaximin to treat 

lobal symptoms in patients with IBS without constipation. 

tatement endorsed, overall agreement: 93.8%: A + 75%, A 

8.8%, A- 6.2%, D - 0%, D 0%, D + 0%. 

E: Moderate; GR: Strong. 

ummary of evidence: Rifaximin is a poorly absorbable antibiotic 

icensed in Italy for the treatment of acute diarrhea and prevention 

f porto-systemic encephalopathy [162] . Its use in IBS has been 

roposed according with the hypothesis that a portion of patients 

ith IBS suffers from altered intestinal microbiota. 

The effect of rifaximin was first evaluated in a retrospective 

hart review and in a small trial showing a global symptom im- 

rovement [163–165] . These observations have been confirmed in 

wo large, identically designed, phase 3 trials, involving totally 

258 patients with IBS without constipation, showing that rifax- 

min 550 mg t.i.d. for 2 weeks improved global symptoms in 40.7% 

f patients compared to 30.7% of patients receiving placebo [166] . 

The same group subsequently analyzed the response to rifax- 

min retreatment in IBS-D patients with clinical relapse after the 

rst treatment. Among relapsing patients, 38.1% responded to a 

econd treatment with rifaximin, vs 31.5% receiving placebo [167] . 

n the same study, abdominal pain improvement was observed in 

384 patients (56.8%). In the long-term follow-up after treatment, 

5% of patients were still pain-free [168] . In a secondary analysis 

n the open label arm of the study, rifaximin could also ameliorate 

uality of life [167] . 

A recent metanalysis on the efficacy of rifaximin in IBS without 

onstipation, including 5 trials (1805 patients) showed a greater ef- 

ect of rifaximin compared with placebo (RR of symptoms persist- 

ng 0.84, 95%CI 0.79–0.90) [125] . 

Also, in a study including 93 IBS-D patients, a higher response 

ate (56%) was observed in patients with a positive vs negative LBT 

59.7% vs 25.8%, OR 4.3, 95%CI 1.5–12.7, p = 0.002), suggesting that 

ltered baseline microbiota might predict rifaximin response [169] . 
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Risks of adverse events of rifaximin have been reported in a 

eta-analysis of 5 studies involving 1187 patients, showing not 

ignificant risks compared with placebo, with a number needed 

o harm (NNH) of 8971 and a pooled of RR = 1.01, 95%CI 0.5–2.02

170] . In a post hoc analysis from the phase 2b-phase 3 trials, pa-

ients were followed-up to 12 weeks, showing similar incidence of 

dverse events in patients treated with rifaximin or placebo. In ad- 

ition, no case of C. difficile colitis or deaths were described [171] .

ifaximin also showed the best safety profile compared with other 

reatment for IBS, such as alosetron, ramosetron and eluxadoline 

172] . 

Furthermore, no effect of rifaximin on stool microbial suscep- 

ibility was observed [173] . There are very few data on the effect 

f rifaximin in IBS-C: a small study found that rifaximin in combi- 

ation with neomycin significantly improved constipation, bloating 

nd straining but not pain compared with neomycin alone, and the 

ffect as accompanied by a reduction in breath methane [174] . 

In conclusion, data from the literature in adults support the 

eneficial effect of rifaximin on IBS without constipation, being the 

reatment both effective and safe. Further studies are needed to 

onfirm the efficacy of rifaximin in the pediatric population. 

tatement 2.9: We suggest for the use of 5-HT3 antagonists for 

lobal IBS-D symptoms in patients who have failed conventional 

herapy. 

tatement endorsed, overall agreement: 87.5%: A + 62.5%, A 

5%, A- 12.5%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Conditional. 

ummary of evidence: 5-HT3 receptor antagonists, comprising 

losetron and ramosetron, were licensed for IBS-D treatment. 

hese drugs delay gastrointestinal transit, reduce visceral hyper- 

ensitivity and alter rectal compliance [ 175 , 176 ]. In a previous 

eta-analysis [172] , both alosetron (1 mg b.i.d.) and ramosetron 

2.5 μg or 5 μg once daily) were superior to placebo across vari- 

us end points, including the FDA composite endpoint for IBS-D (3 

CTs of alosetron 1 mg b.i.d., 787 patients, RR = 0.69; 95%CI 0.60–

.80, and 1 RCT of ramosetron 2.5 μg once a day, 348 patients, 

R = 0.78, 95%CI 0.67–0.91). Both drugs were also more effective 

han placebo in improving IBS global symptoms, abdominal pain 

nd stool consistency. The rate of reported side effects was higher 

n the active arm than in the placebo group and comprised consti- 

ation, nausea and headache. Alosetron was withdrawn from the 

arket in 2001 due to reports of ischemic colitis [177] . It was how-

ver reintroduced in the US via a risk evaluation and mitigation 

trategy, at a lower dose of 0.5 mg b.i.d., for women with severe 

BS-D. At these doses, the rates of ischemic colitis were no higher 

han those expected in female patients with IBS [178] . 

Ramosetron is associated with a low incidence of adverse 

vents, such as abdominal distension and hard stools, and is un- 

ikely to cause ischemic colitis. Based on the above, ramosetron 

s considered safe for treating IBS without constipation. However, 

linical research on ramosetron was conducted in Japan and Ko- 

ea, therefore these findings cannot be generalizable to Western 

opulations. Alosetron and ramosetron remain unavailable in many 

ountries [179] . 

Ondansetron, a widely available 5-HT3 receptor antagonist with 

 good safety profile, has been evaluated in several trials. A small 

rossover trial of ondansetron, titrated from 4 mg up to 8 mg 

.i.d., showed significantly higher rates of improvement in urgency, 

loating and stool consistency, but not abdominal pain [180] . A 

ubsequent RCT of 12 mg once a day of bimodal release on- 

ansetron also demonstrated superiority over placebo in improving 

tool consistency, but not abdominal pain [181] . Constipation was 

he most reported side effect. 

r

12 
However, there are noticeable individual differences in 5-HT3 

eceptor antagonists’ responsiveness which have been correlated 

ith common polymorphisms in key genes regulating the syn- 

hesis and reuptake of 5-HT, as well as the structure of the 5- 

T receptors. Therefore, the sensitivity to 5-HT3 receptor antag- 

nists, such as ondansetron, might be partly dependent on genetic 

ariability due to polymorphisms in these genes. In 2019 Gunn 

t al. [182] , carried out a randomized, placebo-controlled, cross- 

ver trial of 5 weeks of ondansetron versus placebo in 125 IBS-D 

atients. IBS-D patients had significant abnormalities in mucosal 5- 

T metabolism and those with the lowest concentration of 5-HT in 

ectal biopsies showed the greatest responsiveness to ondansetron. 

Ondansetron is a safe 5-HT3 receptor antagonist and worldwide 

vailable, which could improve mild to moderate IBS-D symptoms. 

hese data suggest either that access to existing, licensed 5-HT3 

ntagonists should be improved, or large trials of older 5-HT3 an- 

agonists, such as ondansetron, are needed in patients with IBS-D 

nd IBS-M. 

tatement 2.10: We recommend for the use of opioid agonists 

o manage diarrhea in IBS-D. 1 We recommend for the use of 

ixed opioid agonists/antagonists to treat global symptoms in 

BS-D. 2 

tatement endorsed, overall agreement: 100%: A + 62.5%, A 

7.5%, A- 0%, D - 0%, D 0%, D + 0%. 

 LE: Low; GR: Conditional. 

 LE: High; GR: Strong. 

ummary of evidence: Antidiarrheal drugs generally reduce diar- 

hea by decreasing stool frequency, improving stool consistency, 

nd/or reducing stool weight. Loperamide, one of the most pre- 

cribed anti-diarrheal agents, is a synthetic μ-opioid agonist that 

ncreases intestinal transit time and decrease secretion. A prior 

ystematic review identified only 2 RCTs of loperamide in IBS-D 

nd IBS-M including overall 42 patients [68] . This study shows that 

operamide improved stool frequency and consistency, without ef- 

ects on abdominal pain bloating or global symptoms (RR = 0.44, 

5%CI 0.14–1.42). Furthermore, in clinical practice common side ef- 

ects of loperamide, as abdominal pain, bloating, nausea and con- 

tipation may limit tolerability. These effects can be mitigated by 

itrating the dose. However, the risk of prolonged QTc suggests 

aution, particularly for chronic use with high doses in patients 

ith long QT or in comedication with other drugs prolonging QT 

183] . Another randomized-controlled study by Cann et al. [184] , 

howed that loperamide improved daily stool frequency compared 

ith placebo after 5 weeks of treatment (1.3 versus 1.9 stools/day, 

espectively). Moreover, patients reported a significant reduction 

n the percentage of loose stools ( P < 0.01), and incidence of ur- 

ency ( P < 0.001) [184] . Taken together, these data suggest that 

operamide may be effective in the treatment of diarrhea in pa- 

ients with IBS-D, although its chronic use should be avoided due 

o poor tolerability and the risk of tachyphylaxis and serious ad- 

erse events. 

Eluxadoline is a peripherally acting, mixed mu- and kappa- 

pioid receptor agonist/delta-opioid receptor antagonist, effective 

n slowing intestinal transit and reducing visceral hypersensitivity 

185] . A recent metanalysis including 3122 patients from four RCT 

tudies [172] demonstrated that eluxadoline, (both 75 mg b.i.d. and 

00 mg b.i.d.) was superior to placebo in improving IBS-D symp- 

oms as assessed by the FDA-approved composite endpoints. More- 

ver, eluxadoline 100 mg b.i.d. was also superior to placebo in 

mproving abdominal pain. Adverse events included constipation, 

ausea and headache, and adverse events leading to drop out were 

ignificantly higher with active drug than placebo. In addition, se- 

ious adverse events, including pancreatitis and sphincter of Oddi 
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pasm, occurred in 0.5% of patients included in these trials [186] . 

or this reason, the drug is contraindicated in patients with prior 

phincter of Oddi problems or in presence of cholecystectomy, al- 

ohol abuse, pancreatitis or severe liver impairment. Although EMA 

pproved for IBS-D, eluxadoline is currently unavailable in Euro- 

ean countries. 

tatement 2.11: We recommend against the use of fecal micro- 

iota transplantation in patients with IBS. 

tatement endorsed, overall agreement: 100%: A + 75%, A 25%, 

- 0%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Strong. 

ummary of evidence: There is enough evidence to suggest that 

hanges in gut microbiota ecosystem may play an important role 

n the pathophysiology of IBS. Antibiotic therapy and other ther- 

peutic modulators of the gut microbiota, such as probiotics and 

rebiotics, have beneficial effects in patients with IBS [58] . In addi- 

ion, gut microbiota has been shown to be altered in patients with 

BS, and certain microbial signatures have been associated with the 

everity of IBS symptoms [ 187 , 188 ]. 

In the last decade, fecal microbiota transplantation (FMT), 

amely the process of transferring fecal bacteria and other mi- 

robes from a healthy individual into another individual, has been 

nvestigated in the context of IBS. 

Two meta-analyses did not observed a clear benefit of FMT for 

he relief of IBS symptoms [ 189 , 190 ]. Of note, over 90% of patients

ad IBS-D or IBS-M. Myneedu et al. [190] included 8 single arm 

rials reporting 59.5% (95%CI 49.1–69.3) of patients with IBS, show- 

ng a significant improvement of IBS symptoms. Pooling the results 

f the 4 RCTs a reduction of at least 50 points on IBS-Symptom 

everity Score (IBS-SSS score) was not observed (RR = 0.93, 95%CI 

.50–1.75). Similarly, in the meta-analysis by Ianiro et al. [189] in- 

luding a total of 5 RCTs reporting on 267 patients, the effect of 

MT over controls for the improvement of IBS symptoms yielded 

 RR = 0.98 (95%CI 0.58-1.66). However, 92.2% of included patients 

ad IBS-D or IBS-M, and only 7.8% IBS-C. FMT from donor stool de- 

ivered via colonoscopy was superior to autologous stool in 2 RCTs 

RR = 0.63, 95%CI 0.43-0.93) [189] . Interestingly, FMT from donor 

tool via naso-jejunal tube showed a trend towards a benefit over 

utologous stool in one trial (RR = 0.69, 95%CI 0.46-1.02). However, 

one of the studies included showed a low risk of bias, thus pre- 

luding definitive conclusions. 

In addition, a recent RCT carried out on 49 patients with IBS 

51% IBS-D) using FMT via colonoscopy, failed in achieving a reduc- 

ion in the IBS-SSS throughout the 52-week follow-up period [191] . 

n another RCT [192] , FMT from a single healthy, well-characterized 

onor was administered via gastroscope in 164 patients with IBS. 

his study found that patients who received placebo, 30 g FMT or 

0 g FMT were responders in 23.6%, 76.9% ( p < 0.0 0 01) and 89.1%

 p < 0.0 0 01), respectively. Future studies should test FMT in IBS to

nderstand its efficacy, determine the optimal donor and delivery 

ormulation and technique. 

tatement 2.12: We recommend for the use of antispasmodics 

or global symptom improvement in patients with IBS. 

tatement endorsed, overall agreement: 100%: A + 81.3%, A 

8.7%, A- 0%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Conditional. 

ummary of evidence: Antispasmodics are among the most fre- 

uently used treatments for IBS although their availability in the 

ifferent countries is very diversified. The rationale for using these 

rugs is based on the fact that some IBS symptoms are believed 

o be the result of gastrointestinal spasm and dysmotility [193] . 
13 
ntispasmodics are an heterogeneous group of substances that 

nclude direct smooth muscle relaxants (e.g.papaverine, mebev- 

rine), anticholinergic agents (e.g., butylscopolamine, hyoscine, 

imetropium bromide, pirenzepine) and calcium channel block- 

rs (e.g., alverine citrate, otilonium bromide, pinaverium bromide, 

eppermint oil). For some of these molecules the pharmacolog- 

cal action is not fully known and the mechanisms are often 

ixed [194] . Data on the efficacy of antispasmodics were ana- 

yzed in a meta-analysis that included 26 RCTs, evaluating 2811 

atients with IBS. Thirteen different antispasmodics were com- 

ared with placebo [68] . Antispasmodic therapy had a statisti- 

ally significant effect in improving global IBS symptoms (RR of 

BS symptoms not improving = 0.65, 95%CI 0.56–0.76) and the NNT 

as 5 (95%CI 4–8). The overall rates of adverse events were signif- 

cantly higher with antispasmodics compared with placebo, most 

otably dry mouth, visual disturbance and dizziness, essentially 

inked to the anticholinergic effects, but no serious adverse events 

ere reported. Statistically significant effect on improving global 

BS symptoms were demonstrated for cimetropium (NNT = 3), 

icyclomine (NNT = 4), drotaverine (NNT = 2), hyoscine (NNT = 3), 

tilonium (NNT = 5), pinaverium (NNT = 4), but not for mebever- 

ne, trimebutine, pirenzepine, alverine, rociverine, prifinium, and 

ropinox. In a Cochrane review, trimebutine was effective for ab- 

ominal pain, pinaverium for abdominal pain, global assessment 

nd IBS symptom score, cimetropium/dicyclomine for global as- 

essment, while no statistically significant effect was reported for 

ebeverine and scopolamine derivatives [195] . In a pooled analy- 

is comprising 3 clinical trials, otilonium bromide demonstrated a 

ignificant reduction of intensity and frequency of abdominal pain 

nd of severity of bloating at 10 and 15 weeks of treatment. No 

ignificant effect was observed in stool frequency and consistency 

196] . 

Peppermint oil is used in the treatment of IBS symptoms due 

o its main action as a calcium channel blocker, but several other 

hysiological effects are reported. In Ford’s meta-analysis it is sug- 

ested a benefit of peppermint oil for overall symptom improve- 

ent in IBS patients and, in a subsequent meta-analysis, it is re- 

orted a NNT = 3 for overall IBS symptoms and NNT = 4 for ab-

ominal pain [197] . Peppermint oil was well tolerated but some 

atients experienced heartburn probably due to relaxation of the 

ower esophageal sphincter. In a recent RCT, small bowel release 

eppermint oil led to significant improvements in the secondary 

utcomes including abdominal pain, discomfort and IBS severity, 

ompared with placebo [198] . The results obtained in these stud- 

es cannot be extended to many products containing Peppermint 

il, variously formulated, and enteric-coated formulations must be 

sed to minimize heartburn. In conclusion, published studies sup- 

ort the use of antispasmodics to treat global and troublesome IBS 

ymptoms. However, published data mainly came from small sam- 

le size and dated studies, with bias in selection of patients and 

ariability in end points. Also, no data on head-to-head efficacy 

re available. In Italy, medications registered for use in patients 

ith IBS include cimetropium, hyoscine, mebeverine, otilonium, 

inaverium, trimebutine, and peppermint oil, while other com- 

ounds (e.g., prifinium, dicycloverine, drotaverine) are marketed, 

lone or in combination, in many over-the-counter products. 

tatement 2.13: We recommend for the use of tricyclic antide- 

ressant (TCAs) in adult patients with IBS to induce global re- 

ief of symptoms and to treat abdominal pain alone 1 . We rec- 

mmend for the use of selective serotonin reuptake inhibitors 

SSRIs) in adult patients with IBS to induce global relief of 

ymptoms 2 . 

tatement endorsed, overall agreement: 100%: A + 81.3%, A 

8.7%, A- 0%, D - 0%, D 0%, D + 0%. 
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 LE: Moderate; GR: Strong. 

 LE: Low; GR: Conditional. 

ummary of evidence: A recent Rome Foundation Working Team 

eport has recommended replacing the term antidepressants with 

hat of gut-brain neuromodulators [199] . This has been motived 

y two main reasons. The first is that it is now recognized that 

ut-brain interaction plays a relevant role in the pathophysiology 

f functional bowel disorders. This means that clinicians need to 

e aware these medications are not prescribed only to treat psy- 

hological factors like anxiety and depression in IBS. Second but 

aybe more relevant reason is that the term “antidepressants” as- 

ociates with a stigma that has profound implication in clinical 

ractice and is responsible for emotional distress, medication non- 

dherence and increase in symptoms [200] . 

Different classes of neuromodulators exist but only TCAs, SS- 

Is and gabapentin have been applied in RCTs in IBS. The most 

ccepted mechanism of action of TCA and SSRI at central level is 

hrough the modulation of three main monoamines: serotonin, no- 

adrenalin, and dopamine [199] . 

A recent metanalysis have evaluated the RCTs conducted with 

hese medications in patients with IBS and has identified 12 stud- 

es with TCA (including a total of 787 patients) and 7 with SSRI 

including a total of 356 patients) [201] . The study endpoints were 

ainly relief of global symptoms. 

TCA resulted more effective than placebo in treating IBS symp- 

oms (RR = 0.65, 95%CI 0.55–0.77). Only in four studies, the duration 

f treatment was longer than 2 months, and the maximum dura- 

ion was 12 weeks [201] . SSRI resulted more effective than placebo 

n treating IBS symptoms (RR = 0.68, 95%CI 0.51–0.91). Although not 

lways reported, adverse events were not serious and drowsiness 

nd dry mouth were more frequent in patients treated with TCAs. 

hese medications need to be started at low dosage and titrated 

ccording to the patients’ symptoms response and tolerability. 

A recent study has evaluated the efficacy and safety of prega- 

alin in IBS including all the different subtypes [202] . Pregabalin 

s a calcium channel α2 δ ligand previously demonstrated to act 

n visceral hypersensitivity in IBS [202] . Pregabalin 225 mg was 

ound to be more effective than placebo in reducing the average 

ain score (25 vs 42, P = 0.008) and overall severity score (26 vs 

2, P = 0.009) as measured by Bowel Symptoms Scale in 85 pa- 

ients with IBS over 12 weeks treatment. Most common adverse 

vents were blurred vision, dizziness and altered sensation. 

tatement 2.14: We recommend against the use of cannabinoid 

nd endocannabinoid modulators to treat IBS symptoms. 

tatement endorsed, overall agreement: 100%: A + 75%, A 25%, 

- 0%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Conditional. 

ummary of evidence: In the gastrointestinal tract the endo- 

annabinoid system consists of endogenous agonists and two re- 

eptors, namely, CB1 and CB2. The activation of these receptors 

s potentially involved in the regulation of key factors implicated 

n IBS pathophysiology, including visceral hypersensitivity, pain, in- 

ammation, secretion, motility and microbiota [203] . However, lit- 

le is known on this system in patients with IBS, consequently, few 

CTs have been conducted on these patients. 

Wong et al. [204] assessed the effects of dronabinol, an isomer 

f tetrahydrocannabinol (THC) that is the main and most active 

somer found in the Cannabis sativa on colonic sensory and motor 

unctions in 75 cannabinoid naïve patients with IBS. Patients ran- 

omly received placebo, dronabinol (2.5 mg or 5 mg). Compared 

ith placebo, dronabinol decreased fasting proximal left and dis- 

al colonic motility index and increased colonic compliance. These 
14 
ffects were greater in IBS-D and IBS-M patients with a significant 

orrelation with genetic variants of the cannabinoid system. How- 

ver, a subsequent RCT [205] in 36 CB-naive IBS-D patients failed 

o identify significant effects on gastrointestinal transit. Cremon 

t al. [203] in a pilot study evaluated the efficacy and safety of di- 

tary compounds palmitoylethanolamide/polydatin, (acting mainly 

s PPR-a agonist) in patients with IBS. Compared with placebo, 

almitoylethanolamide/polydatin treatment (200 mg/20 mg, b.i.d 

or 12 weeks) showed a significant decrease in the severity of ab- 

ominal pain/discomfort over time ( P = 0.001). The RCT CANdidate 

tudy [206] , assessed the effect of cannabidiol (CBD)-containing 

hewing-gum in 32 patients with IBS. The results showed no sta- 

istically significant difference in abdominal pain scores between 

BD and placebo. 

In summary, although there is some evidence in favor of the 

sefulness of cannabinoids and endocannabinoids in patients with 

BS, future studies of safe and selective cannabinoid receptor ago- 

ists or antagonists are warranted. 

tatement 2.15: We recommend against the use of complemen- 

ary alternative therapies, although some reasonably good qual- 

ty evidence exists for specific approaches. 

tatement endorsed, overall agreement: 93.8%: A + 75%, A 

8.8%, A- 6.2%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Conditional. 

ummary of evidence: Patients and providers are often unsatis- 

ed with conventional IBS treatments and may be inclined to seek 

omplementary and alternative medicine (CAM) [ 207 , 208 ]. 

The mechanisms by which CAM therapies confer benefits for 

BS symptoms are still unclear. Mind-body based interventions, 

uch as hypnotherapy, may benefit IBS symptoms via the brain- 

ut axis by targeting psychological factors and central pain pro- 

essing and perceptual responses. Mechanisms of action that have 

een proposed for acupuncture include pain modulation and in- 

estinal motility regulation; herbal and dietary interventions may 

otentially exert helpful effects by affecting visceral hypersen- 

itivity, intestinal permeability and smooth muscle contractility 

 203 , 209 ]. 

A recent meta-analysis [210] of randomized placebo or sham 

ontrolled trials summarizes the effects of CAM therapies on key 

atient-reported outcomes of abdominal pain and overall response 

n IBS. CAM were classified in: body based therapy (biofeedback 

nd visceral osteopathy); dietary supplements [Aloe vera, berber- 

ne, palmitoylethanolamide and polydatin, cod protein (Gadus 

orhua) hydrolysate, biobran, enteric coated anise oil, ginger, 

elatonin, alkaline water]; energy healing therapy (acupuncture, 

oxibustion and electroacupuncture); herbal therapies (Curcuma, 

urmitory, caraway oil, peppermint oil, fennel, STW 5, Tong-Xie, 

hinese herbal medicine, Ayurvedic herbal compound, boswellia 

aterii, carmint) and Mind-body based therapy (Hypnotherapy). 

his meta-analysis included 66 RCT: herbal therapy (SMD = 0.47, 

5%CI 0.20–0.75, I 2 = 82%) showed significant benefit over placebo 

or abdominal pain. Benefit with mind-body based therapy for 

bdominal pain was of borderline significance (SMD = 0.29, 95%CI 

0.01–0.59, I 2 = 78%). Overall, clinical response to herbal therapy 

RR = 1.57, 95%CI 1.31–1.88, I 2 = 77%), dietary supplements (RR = 1.95, 

5%CI 1.02–3.73, I 2 = 75%), and mind-body based therapy (RR = 1.67, 

5%CI 1.13–2.49, I 2 = 63%) was superior to placebo. Healing thera- 

ies based on body and energy also demonstrated no significant 

enefit over placebo or sham for abdominal pain or overall re- 

ponse [210] . Not all studies reported adverse effects (AEs), and 

any reported AEs overlapped with IBS symptoms. No major AEs 

ere reported, suggesting that overall, CAM therapies show a rea- 

onable safety profile in IBS. 
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Fig. 2. Therapeutic approach for irritable bowel syndrome. Abbreviations: FODMAP, Fermentable Oligo-, Di- and Mono-saccharides And Polyols; IBS-D, IBS with predominant 

diarrhea; IBS-C, IBS with predominant constipation. 
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In addition, a recent meta-analysis [211] assessed the efficacy of 

estern herbal medicines in the treatment of IBS. Several herbal 

edicines were effective in relieving IBS symptoms. Aloe vera and 

safoetida were proven effective in reducing global IBS symptoms 

n meta-analyses. Herbal formulations such as STW 5, STW 5-II 

nd Carmint, along with Ferula assa-foetida, Pimpenella anisum oil, 

he combination of Curcumin and Foeniculum vulgare oil, and the 

lend of Schinopsis lorentzii, Aesculus hippocastanum and pepper- 

int essential oil, were also effective. In conclusion, many herbal 

edicines show promise in the treatment of IBS. However, with 

he exception of peppermint essential oil, Aloe vera, and asafoetida, 

one of the positive trials have been replicated. 

Therapy options should also align with patients’ preferences, 

ho in many cases may be willing to and interested in exploring 

AM. CAM may also serve as a useful aid for patients refractory 

o traditional approaches. The downside is that the strength of the 

vidence is low and additional high quality RCTs are needed. Mov- 

ng forward, future studies on CAM therapy in IBS should adopt 

he FDA’s guidance on pharmaceutical treatments for IBS to pro- 

ide more rigorous quality evidence. 

tatement 2.16: We recommend for the use of psychologically 

irected therapies for the treatment of global symptoms in pa- 

ients with IBS. 

tatement endorsed, overall agreement: 100%: A + 68.8%, A 

1.2%, A- 0%, D - 0%, D 0%, D + 0%. 

E: Low; GR: Strong. 

ummary of evidence: Several evidence suggest a key-role of the 

nteraction between brain and gut (brain-gut axis) and the im- 

ortance of the so-called ‘‘biopsychosocial model’’ in the patho- 

hysiology of IBS. Ford et al. [201] in a systematic review and 

eta-analysis of 36 RCTs demonstrated that IBS symptoms did 

ot improve in patients receiving psychological therapies (52.2%, 

R = 0.69; 95%CI 0.62–0.76), compared with those receiving con- 

rol (75.9%, symptom monitoring, physician’s “usual management”, 
15 
upportive therapy, or placebo) with considerable heterogeneity 

etected between studies (I 2 = 69%, P < 0.001). Contradictory results 

ere found in a subsequent network meta-analysis [212] that in- 

estigated the efficacy of all psychological therapies and control 

nterventions in IBS, evaluating 41 RCTs including 4072 partici- 

ants. The psychological interventions including self-administered 

r minimal contact cognitive behavioral therapy (CBT) (RR = 0.61, 

5%CI 0.45–0.83, P score 0.66), face-to-face CBT (RR 0.62, 95%CI 

.48–0.80, P = 0.65) and gut-directed hypnotherapy (RR 0.67, 

5%CI 0.49–0.91, P = 0.57) demonstrated efficacy. Similar results 

ere found in trials recruiting only patients with refractory symp- 

oms, showing that group CBT and gut-directed hypnotherapy were 

ore effective than either education and/or support or routine 

are. CBT via the telephone, contingency management, CBT via the 

nternet and dynamic psychotherapy were superior compared to 

ontrol interventions. Among the most recent RCTs, Everitt et al. 

valuated the clinical effectiveness of two modes of cognitive–

ehavioral therapy, telephone (TCBT) or web-based (WCBT) de- 

ivery for refractory IBS showing improvement in IBS-SSS at 12 

onths [213] and at 24 months [214] compared with treatment 

s usual (TAU). This approach has also been shown to be cost- 

ffective [215] . 

The randomized trial Irritable Bowel Syndrome Outcome Study 

IBSOS) [216] evaluated the efficacy of CBT or IBS education (EDU) 

n 436 patients. Only CBT treated patients with lower levels of trait 

nxiety and state anxiety evidenced greater symptomatic improve- 

ent than EDU-treated patients. Mohsenabadi et al. [217] evalu- 

ted the efficacy of the Unified Protocol for transdiagnostic treat- 

ent of emotional disorders demonstrating that this protocol de- 

reased anxiety, depression, stress, and gastrointestinal symptoms 

nd improved emotion regulation. 

Three RCTs compared the efficacy of mindfulness-based ther- 

py (e.g. meditation, mindfulness practices, mindfulness stretching, 

oga) with other psychological therapies on the quality of life and 

everity of symptoms in patients with IBS [218–220] demonstrat- 

ng efficacy although on a small number of patients. A recent RCT 
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221] investigated the relief of IBS symptoms in patients receiv- 

ng six sessions of individual or group hypnotherapy or group edu- 

ational supportive therapy (control group). At 12 months, there 

as a significant improvement in the hypnotherapy group com- 

ared with the control group. In summary, we suggest the use 

f psychologically direct therapy in all IBS adult and pediatric 

atients who exhibit cognitive-affective drivers of IBS symptoms 

nd stress-related psychological disorders because studies demon- 

trated a positive effect on global IBS symptoms and quality of life. 

Fig. 2 reports available therapeutic approaches for IBS and their 

rade of recommendation. 
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