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a B S T r a c T
irritable bowel syndrome (iBS) is a chronic and debilitating functional gastrointestinal disorder which presents with abdominal pain associated 
with alteration of bowel habits. iBS is a common condition affecting 9-23% of the general population, being the 80% female, with consider-
able impact on quality of life and health care costs. The exact pathogenesis of iBS remains elusive, but is clearly multifactorial and includes 
environmental and host factors. management of patients with iBS is challenging since diagnosis and treatment could require several approaches 
with unsatisfactory results. In any case, the diagnosis of IBS is based on the positive identification of symptoms consistent with this condition 
and by excluding an underling organic disease. Before choosing therapeutic options, a strong reassuring physician-patient relationship is crucial. 
The therapeutic approach of iBS may consist of both non-pharmacological therapies and pharmacotherapy and should be based on prevalent 
symptomatology. Lifestyle modifications such as stress reduction and increased physical activity seem to be useful to improve symptoms and 
should be encouraged. The same for dietary modifications that represent an important first-line therapeutic option. The pharmacological treat-
ment should take into account the predominant symptom and test one drug at a time with a predefined time point for effectiveness evaluation and 
dosage adjustment. This clinical review offers an updated overview on epidemiology, pathogenesis, diagnosis and treatment of iBS.
(Cite this article as: adriani a, ribaldone dG, astegiano m, durazzo m, Saracco Gm, Pellicano r. irritable bowel syndrome: the clinical approach. 
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irritable bowel syndrome (IBS) is defined by the presence 
of abdominal pain associated with alteration of bowel 

habits without an underlying structural pathology.1, 2

iBS is a common condition that affects 9-23% of the 
general population with considerable impact on quality of 
life and health care costs. Of those who do visit physi-
cians about 80% are female.3-5 despite the relatively high 
prevalence iBS remains an important medical challenge 
in term of diagnosis and treatment.6 The factors that are 
thought to be involved in its pathogenesis are heteroge-
neous. They include both environmental and host factors 
such as food intolerance, antibiotics, enteric infections, 
altered pain perception and altered brain-gut interaction, 
dysbiosis, psychosocial stressors, increased intestinal per-
meability, increased gut mucosal immune activation and 
visceral hypersensitivity.7

Several studies have been published in the last years on 
iBS and the new rome iV symptom-based criteria have 
been published in 2016 bringing changes in the diagnos-
tic criteria for iBS.8 This review of the literature provides 
an updated overview of iBS focusing on its epidemiology, 
pathogenesis, diagnosis and treatment.

Literature search

To identify all appropriate papers, a PUBmed search of all 
studies published from 1965 to 2018 was conducted. The fi-
nal date was 5 august 2018. The following medical subject 
headings were used singularly or associated: irritable bowel 
syndrome, iBS, constipation, diarrhea, abdominal pain, ab-
dominal distension. When available, systematic reviews 
and meta-analyses were used to summarize the evidence.
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Pathogenesis

The pathogenesis of iBS is heterogeneous and traditional-
ly related to either environmental or host factors (Table i).

Psychosocial factors may be important in the develop-
ment of iBS although their etiological relevance in Gi dys-
function remains uncertain. The literature data show that 
anxiety and depression are quite common in iBS22 with 
higher levels than in healthy controls.23

Within the iBS-d subgroup, some patients seem to 
show an increased intestinal membrane permeability as-
sociated with higher visceral and thermal hypersensitiv-
ity, which may lead to more severe iBS symptoms, altered 
pain perception and hypersensitivity to somatic and vis-
ceral stimuli.24

The brain-gut relationship is another important feature 
underlined by mutual interactions between central nervous 
system and the gut itself, with the microbiota as an im-
portant “influencer” of these interactions through neural, 
endocrine, immune, and humoral links.25-29

as reported above, some patients (about 10%) develop 
iBS after an infectious illness, and 3%-36% of enteric in-
fections are followed by the onset of persistent new iBS 
symptoms.30 Different microbes influence the time trend 
features of iBS, leading viral infections more frequently to 
temporary symptoms, while bacterial enteritis and proto-
zoan and helminth infections may be followed more often 
by prolonged iBS-Pi.30 a hypothetical pathogenetic ex-
planation is linked to a possible residual mucosal inflam-
mation or persistent alterations of mucosal immunocytes, 
enterochromaffin and mast cells, enteric nerves, and the GI 
microbiota,31 with a crucial role of the immune hyperacti-
vation, although several studies are needed.32

Small intestine bacterial overgrowth (SiBO) is preva-
lent in iBS, but it remains unclear whether the former has 
a pathogenetic role on the latter, being the relationship be-
tween SiBO and iBS highly inconsistent among studies.33 

Epidemiology, definition and clinical features

The global prevalence of iBS is about 11%,3 with a range 
of 9 to 23%,9 but it varies largely among countries de-
pending on diagnostic criteria, gender, and age.3 most 
of the studies have been conducted in Northern europe 
or Southeast Asia, with a significant heterogeneity in 
term of study design. The lowest prevalence occurs in 
Southeast asia (7.0%) and the highest in South america 
(21.0%).3

IBS is defined as a chronic and debilitating functional 
gastrointestinal (Gi) disorder which presents with abdomi-
nal pain associated with alteration of bowel habits regard-
ing stool frequency and/or stool consistency. Symptom 
onset should occur at least 6 months before diagnosis and 
symptoms should be present during the last 3 months.8 The 
exclusion of underlying structural pathologies requires the 
absence of alarm symptoms such as unintentional weight 
loss, anemia, fever, nocturnal symptoms, Gi bleeding, and 
onset of symptoms after age 50.9-12

depending on predominant symptomatology iBS 
is divided into four subgroups: iBS with constipation 
(iBS-c), iBS with diarrhea (iBS-d), iBS with a mixed 
pattern (iBS-m) of constipation and diarrhea, and un-
classified IBS (IBS-U), without any of the previous 
symptoms.1, 2

Sometimes, iBS develops acutely after an infective syn-
drome (postinfectious iBS, iBS-Pi), characterized by two 
or more of fever, vomiting, diarrhea or positive stool cul-
ture. moreover, other conditions are often associated with 
IBS, such as somatic comorbidities (fibromyalgia, chronic 
pelvic pain and chronic fatigue syndrome),13 other Gi dis-
orders (gastroesophageal reflux,14 noncardiac chest pain,15 
and dyspepsia16), psychological and psychiatric symptoms 
(depression, anxiety, somatization).17

in most cases, iBS presents as a chronic relapsing dis-
ease in which symptoms may change over time,7 with a 
worsening in 2% to 18% of patients, a stable history in 
30% to 50% and an improvement in 12% to 38% of cas-
es.18 Furthermore, the predominant symptomatology may 
varies leading to a different iBS subtype, most commonly 
from iBS-c or iBS-d to iBS-m,19 less frequently switch-
ing from iBS-c to iBS-d or vice versa.20 a possible bias 
in “follow-up” and “natural history” studies is represented 
by treatments introduced by patient or clinician, making 
difficult to attribute symptoms variation to medical inter-
ventions or natural history of iBS.7 The economic and hu-
man burden of IBS is reflected with substantial costs for 
patients, healthcare systems and society.21

Table I.— Pathogenesis of irritable bowel syndrome.

environmental factors
Psychosocial distress
enteric infections
antibiotics
diet and food intolerance
Host factors
Visceral hypersensitivity and altered pain perception
intestinal dysmotility
mucosal immune disfunction
altered brain-gut interaction
dysbiosis
increased intestinal permeability
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imprecise nature of the term itself and different meaning 
in different languages and among individuals; moreover, it 
is unclear if the distinction between discomfort and pain is 
qualitative or quantitative, so abdominal pain is now nec-
essary to make diagnosis of iBS.8

The second important change concerns the frequency 
of abdominal pain, stating that it should be present at least 
1 day per week during the past 3 months,8 compared with 
rome iii criteria in which abdominal pain should be pres-
ent at least 3 days per month. This was based on data from 
the rome normative Gi symptom survey.43 Furthermore, 
the phrase “improved with defecation” was replaced with 
the definition “related with defecation” as a substantial 
proportion of iBS patients report a worsening in abdomi-
nal pain with defecation instead of an improvement.44, 45

as already mentioned, in rome iii criteria iBS was 
divided in subgroups depending on prevalent symptom-
atology based on proportion (more than 25%) of bowel 
movements with abnormal stool consistency according to 
Bristol Stool Form (BSF) Scale (Figure 1, types 1 and 2: 
hard, lumpy stool; types 6 and 7: loose, watery stools): 
iBS with constipation (iBS-c), iBS with diarrhea (iBS-
d), iBS with mixed constipation and diarrhea (iBS-m), 
and unsubtyped iBS (iBS-U). However, with these cri-
teria, most subject were defined as IBS-U and only few 
patients fulfilled criteria for IBS-M as IBS-patients ha-

There is no evidence of the fact that SiBO would be absent 
before iBS symptoms, and present after iBS onset, and 
there is not a dose-response relationship between small in-
testinal microbiota and iBS symptoms.33 So, bacteria may 
contribute to some iBS symptoms, but in a multifactorial 
context.

The gut microbiota is a complex living ecosystem that 
actively influences and mediates several physiological 
functions.26, 34 an altered gut microbiota composition, 
also known as dysbiosis, could promote development and 
maintenance of symptoms in iBS, despite the lack of ran-
domized, placebo-controlled studies.27, 34

Specific dietary constituents such as fiber, proteins and 
short-chain carbohydrates may cause Gi symptoms,35-38 
and food intolerances are common in iBS patients. Poorly 
absorbed carbohydrates, with their osmotic effects, may 
trigger symptoms linked to increased fermentation in the 
small bowel or colon in subjects with abnormalities in gut 
function and hypersensitivity.38 conversely, true food al-
lergies in iBS are rare.39

motility dysregulation, through serotonin (5-HT) plas-
ma concentration and its effects on 5-HT3 and 5-HT4 re-
ceptors, is another mechanism involved in different types 
of iBS. iBS-d and iBS-c patients show higher and lower 
levels of plasmatic 5-HT respectively,40-42 considering 
these receptors as a therapeutic target of prokinetic agents 
(5-HT4 receptor agonists) or 5-HT3 receptor antagonists to 
slow Gi transit and reduce visceral sensation.30

Diagnosis

clinical diagnostic criteria have evolved through the pro-
gressive revisions of the rome guidelines — the expert 
consensus criteria for diagnosing functional Gi disorders 
(FGids) that include esophageal, gastroduodenal, bowel, 
biliary, and anorectal disorders — until the most recent 
rome iV criteria,8 released in May 2016. The official 
rome iV publications by the rome Foundation adopted 
a gradual shift from the classical definition “Functional 
Gastrointestinal Disorders” to “Disorders of Gut-Brain In-
teraction,”8 underlying the importance of multiple specific 
pathophysiological processes such as dysbiosis, increased 
gut permeability, altered immune function, and neural and 
hormonal interaction between the brain and the gut, as 
mentioned above.

diagnostic criteria for iBS are shown in Table ii. The 
main differences between rome iii and rome iV crite-
ria concern two major changes: first, the term “abdominal 
discomfort” has been deleted from the definition due to the 

Table II.— Diagnostic criteria for irritable bowel syndrome (based 
on Rome IV criteria).8

recurrent abdominal pain, on average, at least 1 day per week in the 
last 3 months, with symptom onset at least 6 months before diagnosis 
associated with 2 or more of the following criteria

related to defecation
associated with a change in frequency of stool
associated with a change in form (appearance) of stool

Figure 1.—Bristol Stool Form Scale.
Type 1: separate hard lumps, like nuts; type 2: sausage like but lumpy; 
type 3: sausage like with cracks in the surface; type 4: like a sausage or 
snake, smooth and soft; type 5: soft blobs with clear-cut edges; type 6: 
mushy stool with ragged edges; type 7: watery stool, no solid pieces.

Type 1

Type 2

Type 3

Type 4

Type 5

Type 6

Type 7
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in case of family history of colorectal cancer or of onset 
of symptoms after age 50.8 if watery diarrhea is the pre-
dominant symptom, a colonoscopy with multiple biop-
sies should be performed to rule out microscopic colitis, 
especially in women >50 years of age.49 Other tests such 
as intestinal ultrasound or upper Gi endoscopy are useful 
only when clinically indicated. Scintigraphic evaluation 
(75SeHcaT test) for bile acid malabsorption is a possible 
option for those patients with chronic diarrhea, although 
due to the cost and the limited availability, a therapeutic 
trial with a bile acid binding agent for 2 to 4 weeks could 
be an alternative diagnostic strategy.49 Breath tests for car-
bohydrate malabsorption or a dietary exclusion in patients 
with iBS-d could be also considered.49

Therapeutic approach

Before discussing therapeutic options, it is useful to re-
member that a strong physician-patient relationship will 
be the foundation for effective treatment and realistic 
expectations.52 In particular, during the first clinical in-
terview is rather important an attentive listening and a 
detailed explanation of natural history, pathophysiology, 
and diagnostic and therapeutic strategies underlying that 
iBS is a benign condition without any correlation with 
the development of serious illnesses or reduction of life 
expectancy.53, 54

The therapeutic approach of iBS may consist of both 
non-pharmacological therapies and pharmacotherapy and 
should be based on prevalent symptomatology.

Lifestyle modifications such as stress reduction and 
increased physical activity seem to be useful to improve 
Gi symptoms in iBS, as reported by a randomized clini-
cal trial.30 considering the general positive health effects 
of structured physical activity, it should be encouraged in 
iBS patients.

Dietary modifications represent an important first-line 
therapeutic option. iBS patients often associate their 
symptoms such as bloating and abdominal pain with eat-
ing a meal and up to 90% of subjects reduce food in-
take to decrease or improve postprandial symptoms.55 
despite the low prevalence and the lack of correlation 
between true food allergies and iBS,39 food intolerances 
or sensitivities are often reported. The role of lactose in-
tolerance in iBS symptoms is controversial. as reported 
in a 5-year follow-up study, up to 85% of iBS patients 
with lactose malabsorption refer symptoms relief after 
lactose restriction,56 although the latter alone seems to 
be insufficient for effective symptom remission.57 an 

bitually report normal stool consistency,46 whereas using 
the same cut-off in diagnostic questionnaires the iBS-m 
subgroup was over represented.47 in rome iV, the same 
subgroups were maintained except for the iBS-U renamed 
unclassified IBS. In clinical trials the IBS subtypes should 
be based on two weeks’ stool diaries19 using the BSF Scale 
but the predominant bowel habit on days with at least one 
abnormal bowel movement should be used for subtyping 
(days with bowel movement but normal stool consistency 
is not counted). Obviously, the patients must be evaluated 
off medications such as laxatives or antidiarrheal agents.

in rome iV criteria, stools should be hard or loose in 
more than 25% of bowel movements in iBS-c or iBS-
d, respectively. For iBS-m there should be >25% loose 
stools and >25% hard stools and for iBS-U <25% loose 
stools and <25% hard stools, to reduce the iBS-U and in-
crease the IBS-M subgroup, which better reflects the “real 
world” in clinical practice.

The clinical evaluation of iBS patients requires a com-
bination of the diagnostic criteria, a limited number of di-
agnostic tests, and a careful follow-up. in fact, for most 
patients when diagnostic criteria are fulfilled and alarm 
symptoms are excluded, the need for diagnostic tests 
should be minimal.48 a useful clinical approach should be 
represented by the following four key features:

• clinical history, including information about the diet, 
pharmacological anamnesis, brief psychosocial review 
and the possible presence of alarm features, such as symp-
tom onset in patients older than 50 years of age; blood in 
the stools; unintentional weight loss; symptoms that awak-
en the patient during the night; a family history of colon 
cancer, inflammatory bowel disease or celiac disease;49

• physical examination: usually normal or with mild 
abdominal tenderness or distention. an anorectal exami-
nation can identify dyssynergic defecation which is im-
portant in patients with iBS-c49 and to identify anorectal 
causes of bleeding;

• minimal laboratory tests in patients who have typical 
iBS symptoms and no alarm features should be used. a 
complete blood count (cBc) could be useful to exclude 
anemia or leukocytosis and c-reactive protein (crP) and 
fecal calprotectin to rule out iBd in patients with non-con-
stipated iBS.50, 51 Thyroid check and serology for celiac 
disease should be performed if clinically suspected. Fecal 
analysis (stool culture, ova and parasite exam) should be 
indicated in patients with diarrhea, especially if infectious 
diarrhea is epidemiologically probable;

• colonoscopy should not be performed routinely but 
is indicated when alarm symptoms or signs are present, 

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28



irriTaBLe BOWeL SYNdrOme adriaNi

Vol. 60 - No. ?? PaNmiNerVa medica 5

Pharmacotherapy for IBS-D

Loperamide is a synthetic peripheral µ-opioid receptor 
agonist often used as first choice in patients with IBS-D 
to inhibits peristalsis, prolong gut transit and reduce fe-
cal volume.7 On the other hand it is not effective on the 
reduction of other iBS-d symptoms such as abdominal 
pain or bloating.49 it could be used either for intermit-
tent or chronic diarrhea as it does not cross the blood-
brain barrier and is less subject to habituation.7 Since 
one third of patients with iBS-d have evidence of bile 
acid diarrhea, many gastroenterologists prefer bile acid 
sequestrants such as cholestyramine, colesevelam and 
colestipol.72 in this case, small pilot studies showed im-
proved stool passage and stool consistency73, 74 although 
rigorous, randomized trials are desirable. Using these 
drugs, the most common adverse effect is constipation 
but starting with a low dose and gradually increasing it is 
possible to avoid this side effect.

As already mentioned 5-HT influences GI transit and 
visceral sensation through 5-HT3 and 5-HT4 receptors. 
5-HT3 receptor antagonists, originally developed for 
chemotherapy-induced nausea and vomiting, also cause 
constipation.75 alosetron, a highly selective 5-HT3 an-
tagonist, is available under restricted license in the Unit-
ed States for women with severe iBS-d to relieve pain 
and reduce stool frequency and rectal urgency.8 Uncom-
mon but possible side effects include ischemic colitis and 
dose-dependent constipation.76 Other 5-HT3 antagonists 
(ondansetron and ramosetron) also seem effective in 
iBS-d patients reducing urgency and average stool fre-
quency.77, 78

Eluxadoline, a mixed µ-receptor agonist/δ-opioid re-
ceptor antagonist recently approved in the US for iBS-d,79 
showed in 2 large phase 3 trials involving >2,400 iBS-
d patients a combined response (for both abdominal pain 
and diarrhea).8 The most common adverse events were 
constipation, nausea and abdominal pain, whereas serious 
but rare side effects were sphincter of Oddi dysfunction 
or self-limited pancreatitis.8 Hence, this drug should not 
be used in patients with bile duct obstruction, pancreatitis, 
severe liver impairment or severe constipation.

rifaximin, a nonabsorbable antibiotic recently ap-
proved by the Food and drug administration (Fda) for 
the treatment of IBS-D, showed significantly relief of 
global iBS symptoms and bloating after 2 weeks of treat-
ment and during the first 4 weeks of follow-up.80 The ef-
ficacy, compared to placebo, persisted up to ten weeks 
although a gradual loss of symptom response was noted. 

increased dietary fiber intake, especially soluble fiber 
such as psyllium or ispaghula, is a possible treatment op-
tion in iBS-c patients with a modest effect in relieving 
global iBS symptoms,58 whereas insoluble fiber (bran) 
could lead to a worsening of iBS symptoms, such as 
flatulence and abdominal pain.59 Non-celiac gluten sen-
sitivity (NcGS) is a new clinical entity without diagnos-
tic biomarkers.60, 61 in some iBS patients it could lead 
to exacerbation of symptoms (abdominal pain, bloating, 
tiredness and altered stool consistency) after ingesting 
gluten even though in the absence of celiac disease,62, 63 
but this effect seems to be related to poorly absorbable 
carbohydrates rather than gluten itself,64 so further stud-
ies are necessary. Fermentable oligosaccharides, disac-
charides, monosaccharides and polyols (FOdmaPs) are 
incompletely absorbed carbohydrates found in foods as 
wheat, onions, some fruits and vegetables, sorbitol, and 
some dairy which cause increased water secretion and 
fermentation.65 dietary FOdmaPs restriction could lead 
to reduced flatulence and symptom relief in some IBS 
patients.66 However, there is no strong evidence for its 
superiority to other dietary regimens and a recent com-
parative effectiveness study on 75 patients has reported 
improved iBS symptoms both in a low-FOdmaP diet 
and in a standardized traditional iBS diet, with similar 
results.67 in sensitized subjects, the ingested nickel (Ni) 
may induce Gi symptoms like those encountered in iBS 
(nausea, pyrosis, meteorism, abdominal pain, diarrhea, 
and constipation), in addition to typical systemic cutane-
ous lesions. This clinical picture is known as systemic 
Ni allergy syndrome (SNaS).68 although in the literature 
there is no general agreement about the efficacy of a di-
etary treatment,69 some studies have confirmed improve-
ment of dermatitis on Ni free or a low Ni diet for a mini-
mum period of 4 weeks (up to a maximum of 6 months).70 
in an interesting study, showing a high prevalence of Ni 
allergy in patients with iBS,71 the authors found objective 
evidence that individuals initiating a Ni dietary avoid-
ance had a profound clinical response in their iBS symp-
toms, confirming the link between IBS and Ni sensitiv-
ity. Furthermore, low Ni diet allowed many foods usually 
avoided in a low-FOdmaP diet.

The pharmacological treatment should take into account 
the predominant symptom and test one drug at a time with 
a predefined time point for effectiveness evaluation and 
dosage adjustment. Treatment goals should be realistic, 
shared with the patient and targeted to decrease specific 
symptoms. Temporary suspension of treatment could be 
useful to evaluate if it is still needed.
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within a week of treatment initiation for stool frequency, 
whereas for abdominal pain and bloating it may take 8 to 
12 weeks. The most reported side effect is diarrhea.

Pharmacotherapy for abdominal pain

antispasmodics (dicycylomine, otilonium, mebeverine) 
are used in all iBS subtypes to treat symptoms such as 
abdominal pain and spasm. as they reduce Gi contrac-
tility, these drugs are useful for postprandial symptoms 
related to exaggerated gastrocolonic reflex. The mecha-
nism of action includes either anticholinergic or calcium 
channel blocking properties and the efficacy is superior to 
placebo for the prevention of recurrent iBS symptoms.58 
Peppermint oil is another compound with antispasmodic 
properties for global improvement of iBS symptoms and 
abdominal pain.58 Heartburn and reflux symptoms are the 
most frequent adverse effects.91 The actions of trimebutine 
[3,4,5-trimethoxybenzoic acid 2-(dimethylamino)-2-phen-
ylbutylester] on the Gi tract are mediated via (i) an agonist 
effect on peripheral μ, k and δ opiate receptors and (ii) 
release of Gi peptides such as motilin and modulation of 
the release of other peptides, including vasoactive intes-
tinal peptide, gastrin and glucagon. Trimebutine acceler-
ates gastric emptying, induces premature phase iii of the 
migrating motor complex in the intestine and modulates 
the contractile activity of the colon. Trimebutine has also 
been shown to decrease reflexes induced by distension of 
the gut lumen in animals and it may therefore modulate 
visceral sensitivity. clinically, trimebutine has proved to 
be effective in the treatment of both acute and chronic ab-
dominal pain in patients with functional bowel disorders, 
especially iBS, at doses ranging from 300 to 600 mg/day.92

centrally acting agents such as antidepressants are a 
therapeutic option due to their effect on pain perception, 
mood, and motility, acting on dysregulation of the brain-
gut axis. Both tricyclics antidepressants (Tcas) and selec-
tive serotonin reuptake inhibitors (SSRIs) showed efficacy 
in treating iBS symptoms,93 whereas few data are avail-
able for selective norepinephrine reuptake inhibitors (SN-
ris).94 The choice of different type of antidepressant could 
be addressed by the stool habits, the presence of insomnia, 
or comorbid anxiety taking advantage of adverse effects. 
For example, as Tcas can cause constipation, they might 
be useful in iBS-d patients. Furthermore, also patients 
with insomnia, anorexia, or weight loss may find advan-
tage with Tcas. On the other hand, SSris may be a better 
choice for iBS-c patients due to their prokinetic effects 
and for IBS subjects with significant anxiety. Starting with 
the lower dose and gradually increasing it if an adequate 

With this drug, a recurrence of symptoms can be retreated 
with superior efficacy compared to placebo.81 Nausea is 
the most common side effect reported.

Pharmacotherapy for IBS-C

considering that most patients with iBS-c have a normal 
transit time,82 fiber supplementation and bulking agents 
are often used as first line therapy in this context. In a me-
ta-analysis soluble fiber (psyllium and ispaghula) showed 
modest improvement in global iBS symptoms,58 whereas, 
since they can exacerbate IBS symptoms (especially flatu-
lence and abdominal pain),59 insoluble fiber (bran) should 
be avoided. Fiber dosage should be titrated gradually up to 
a total daily intake of 30g.

Polyethylene glycol (PeG) is an osmotic laxative used 
either as first-line in IBS-C or as second-line when treat-
ment with fiber and bulking agents fails. Clinical trials 
showed improvements on stool frequency and stool con-
sistency but not on abdominal pain or bloating.83 PeG 
is typically well tolerated but can cause dose-dependent 
bloating, gas and loose stools.

Prucalopride, a highly selective 5-HT4 agonists, is ap-
proved in europe for symptomatic treatment of patients 
with chronic constipation as second- or third-line after laxa-
tives failure. in contrast to nonselective 5-HT4 agonists 
(cisapride, withdrawn due to cardiac arrhythmias;84 tegas-
erod limited in use due to ischemic cardiac events85), it has 
not been associated with adverse cardiovascular events.85, 86 
Large, multicenter randomized controlled trials (rcTs) have 
shown the efficacy and safety of prucalopride in chronic id-
iopathic constipation,87 and its long-term effects,88 but no 
trial has been published in the context of iBS-c.

Lubiprostone is a selective type 2 chloride-channel 
(ClC-2) activator that stimulates intestinal fluid secretion, 
acting as a stool lubricant and facilitating its evacuation. 
This drug has been approved in USa and Switzerland (8 
mg twice daily) for treatment in women with iBS-c with 
evidence of higher overall response compared with pla-
cebo.89 Possible adverse effects are nausea and diarrhea, 
more frequent at higher dosage (8% with an 8-μg dose and 
33%with a 24-μg dose) and away from food.

Linaclotide is a new type of intestinal secretagogue that 
acts as a guanylate cyclase-c agonist increasing cyclic 
guanosine monophosphate production. The consequence 
is an increased intestinal chloride secretion through the 
cystic fibrosis transmembrane regulator. In IBS-C, at the 
dose of 290 µg daily, linaclotide improves stool frequency 
and consistency, ease of defecation and abdominal pain, 
discomfort and bloating.90 The maximum benefit occurs 
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L-tryptophan, inulin, angelica, vegetal charcoal, groups B 
vitamins and probiotics (Lactobacillus sporogenes, Lacto-
bacillus acidophilus, Streptococcus thermophilus), in a co-
hort of patients with IBS reduced significantly abdominal 
pain, abdominal distension and constipation.99 These ben-
eficial effects could be explained through the modulation 
of several activities. Its peculiarity resides in the influence 
on serotonin (5-HT) production, due to the essential amino 
acid tryptophan. Serotonin has a key role in the pathogen-
esis of IBS because while in the GI tract influences the 
peristaltic activity, it is also involved as neurotransmitter 
in the central nervous system and is well-known its impli-
cation in platelet aggregation.

The fact that probiotics appear to be safe contributes to 
their wide use.

The biopsychosocial model describes the interaction be-
tween psychosocial and physiological factors associated 
with iBS. it explains how the early life factors such as ge-
netic predisposition and social learnings, the psychological 
factors associated with life stress, and the gut pathophysi-
ology such as dysmotility, visceral hypersensitivity and 
brain-gut interactions, interact each other influencing GI 
symptomatology, patient response and illness outcome.100 
Psychological therapies provide an alternative or adjunctive 
treatment for iBS patients and are mainly cognitive behav-
ioral therapy (cBT), psychodynamic psychotherapy, relax-
ation therapy, mindfulness and gut-directed hypnotherapy. 
Psychological interventions may be slightly superior to 
usual care at the end of treatment,101 and a meta-analysis 
considering 32 separate trials showed that cBT, hypnother-
apy, multicomponent psychological therapy and dynamic 
psychotherapy were all effective treatments for iBS.93 de-
spite this, poor patient and clinician acceptance of the need 
for treatment, the costs and the duration of the treatment 
itself could limit the adoption of these therapies in clinical 
practice.

complementary and alternative therapies are often used 
by many iBS patients despite the lack of evidence.102 Some 
of these treatments have been summarized in cochrane re-
views. acupuncture was no better than sham acupuncture in 
improving symptoms or quality of life,103 whereas chinese 
herbal remedies have yielded showed efficacy in alleviating 
iBS symptoms.104 However, further studies are desirable 
with adequate control groups and validated study endpoints.

Conclusions

iBS is a common disorder with a considerable impact on 
quality of life and health care costs. despite new rome 

response is not seen, is considered a wise approach.7 Tak-
ing to account the role of the gut-brain axis, immune, neu-
ral, and endocrine pathways in the pathogenesis of iBS, 
the possible beneficial effect of benzodiazepines (BZD) in 
this axis should be considered. BZd receptor modulators 
can be helpful, especially in the diarrhea-dominant form 
of IBS, by affecting the inflammatory, neural, and psycho-
logic pathways. However, controversies still exist.95

a summary of treatment options based on predominant 
iBS symptom is showed in Table iii.

Other treatments

Since the role of gut microbiota in the pathogenesis of iBS 
is a relevant topic, probiotics are widely used in this con-
text.96 Multiple mechanisms may lead to benefit97 and a 
meta-analysis including 43 clinical trials showed that dif-
ferent probiotic products had efficacy on global IBS symp-
toms, pain, bloating, and flatulence.98 in a previous case-
control study, our group has shown that a combination of 

Table III.— Therapies for irritable bowel syndrome based on pre-
dominant symptom.

Diarrhea
Peripheral opioid agonist: loperamide (2-4 mg/d, up to 16 mg/d)
Bile acid sequestrants:
• cholestyramine (9 g bid-tid)
• colestipol (2 g qd-bid)
• colesevelam (625 mg qd-bid)
5-HT3 receptor antagonists:
• alosetron (0.5-1 mg bid)
• ondansetron (4-8 mg tid)
• ramosetron 5 mg qd
mixed opioid agonists/antagonists: eluxadoline (100 mg bid)
antibiotics: rifaximin (550 mg tid for 14 d)

Constipation
Soluble fiber: psyllium (up to 30 g/d in divided doses)
Laxatives: polyethylene glycol (17-34 g/d)
Type 2 chloride-channel activator: lubiprostone (8 µg bid)
Guanylate cyclase-c agonist: linaclotide (290 µg qd)

Abdominal pain
antispasmodics:
• dicycylomine (10-20 mg qid)
• otilonium (40-80 mg bid-tid)
• mebeverine (135 mg tid)
Peppermint oil: 250-750 mg, bid-tid
Tricyclic antidepressants:
• desipramine (25-100 mg/d)
• amitriptyline (10-50 mg/d)
Selective serotonin reuptake inhibitor:
• paroxetine (10-40 mg/d)
• sertraline (25-100 mg/d)

Other treatments
Probiotics: multiple products available
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al. Bowel disorders. Gastroenterology 2016;S0016-5085(16)00222-5.; 
[epub ahead of print].
9. World Gastroenterology Organization. irritable bowel syndrome: a 
global perspective. World Gastroenterology Organisation Global Guide-
line 2009; [internet]. available from: http://www.jupiterpharma.in/jour-
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14. Lovell RM, Ford AC. Prevalence of gastro-esophageal reflux-type 
symptoms in individuals with irritable bowel syndrome in the community: 
a meta-analysis. am J Gastroenterol 2012;107:1793–801. 
15. durazzo m, Gargiulo G, Pellicano r. Noncardiac chest pain: a 2018 
update. minerva cardioangiol 2018. [epub ahead of print]. 
16. Ford ac, marwaha a, Lim a, moayyedi P. Systematic review and 
meta-analysis of the prevalence of irritable bowel syndrome in individuals 
with dyspepsia. clin Gastroenterol Hepatol 2010;8:401–9. 
17. Fond G, Loundou a, Hamdani N, Boukouaci W, dargel a, Oliveira 
J, et al. anxiety and depression comorbidities in irritable bowel syndrome 
(iBS): a systematic review and meta-analysis. eur arch Psychiatry clin 
Neurosci 2014;264:651–60. 
18. el-Serag HB, Pilgrim P, Schoenfeld P. Systemic review: natural histo-
ry of irritable bowel syndrome. aliment Pharmacol Ther 2004;19:861–70. 
19. engsbro aL, Simren m, Bytzer P. Short-term stability of subtypes in 
the irritable bowel syndrome: prospective evaluation using the rome iii 
classification. Aliment Pharmacol Ther 2012;35:350–9. 
20. Garrigues V, mearin F, Badía X, Balboa a, Benavent J, caballero 
a, et al.; riTmO GrOUP. change over time of bowel habit in irritable 
bowel syndrome: a prospective, observational, 1-year follow-up study 
(riTmO study). aliment Pharmacol Ther 2007;25:323–32. 
21. canavan c, West J, card T. review article: the economic impact of 
the irritable bowel syndrome. aliment Pharmacol Ther 2014;40:1023–34. 
22. drossman da, camilleri m, mayer ea, Whitehead We. aGa 
technical review on irritable bowel syndrome. Gastroenterology 
2002;123:2108–31. 
23. Levy rL, Olden KW, Naliboff Bd, Bradley La, Francisconi c, 
drossman da, et al. Psychosocial aspects of the functional gastrointesti-
nal disorders. Gastroenterology 2006;130:1447–58. 
24. Zhou Q, Zhang B, Verne GN. intestinal membrane permeability and 
hypersensitivity in the irritable bowel syndrome. Pain 2009;146:41–6. 
25. carabotti m, Scirocco a, maselli ma, Severi c. The gut-brain axis: 
interactions between enteric microbiota, central and enteric nervous sys-
tems. ann Gastroenterol 2015;28:203–9.
26. Gibiino G, ianiro G, cammarota G, Gasbarrini a. The gut microbiota: 
its anatomy and physiology over a lifetime. minerva Gastroenterol dietol 
2017;63:329–36.
27. Loguercio c. about gut microbiota: why? minerva Gastroenterol di-
etol 2017;63:327–8.
28. Ponziani Fr, Binda c, Gasbarrini a. How to modulate gut micro-
biota: diet, preprobiotics or antibiotics? minerva Gastroenterol dietol 
2017;63:411–9.

iV symptom-based criteria have been recently approved, 
iBS remains a relevant challenge both for diagnosis and 
treatment. a useful clinical approach should consider a 
combination of the diagnostic criteria (with clinical his-
tory and physical examination), a limited number of di-
agnostic tests, and a careful follow-up. For most patients, 
when diagnostic criteria are fulfilled and alarm symptoms 
are absent, the need for diagnostic tests should be mini-
mal. The therapeutic approach of iBS may consist of both 
non-pharmacological therapies and pharmacotherapy, re-
membering that a strong physician-patient relationship is 
fundamental for effective treatment and realistic expecta-
tions. as the therapy should be based on prevalent symp-
tomatology, several IBS-specific agents showed efficacy 
in randomized controlled trials, although further studies 
are desirable to better customize the therapy and provide 
the most significant benefit.

Conclusioni

La sindrome dell’intestino infiammabile (IBS) � una malattia co-� una malattia co- una malattia co-
mune con un notevole impatto sulla qualit� della vita e sui costi sa-� della vita e sui costi sa- della vita e sui costi sa-
nitari. Nonostante siano stati recentemente approvati nuovi criteri 
basati sui sintomi (Roma IV), la IBS rimane una sfida importan-
te sia per la diagnosi che per il trattamento. Un approccio clinico 
utile dovrebbe considerare una combinazione di criteri diagnostici 
(anamnesi, esame obiettivo), un numero limitato di test diagnostici 
e un attento follow-up. Per la maggior parte dei pazienti, quando i 
criteri diagnostici sono soddisfatti e in assenza di sintomi premoni-
tivi, la necessit� di test diagnostici dovrebbe essere minima.

L’approccio terapeutico della iBS può consistere sia in terapie 
farmacologiche che non, ricordando che un forte rapporto medico-
paziente � fondamentale per un trattamento effi cace e per aspetta-� fondamentale per un trattamento effi cace e per aspetta- fondamentale per un trattamento efficace e per aspetta-
tive di vita. Poich� la terapia dovrebbe essere basata sulla sinto-� la terapia dovrebbe essere basata sulla sinto- la terapia dovrebbe essere basata sulla sinto-
matologia prevalente, diversi farmaci specifici hanno dimostrato 
la loro efficacia in studi randomizzati e controllati, anche se sono 
auspicabili ulteriori studi per meglio personalizzare la terapia e 
fornire il beneficio più significativo.
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