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Abstract 

 

Irritable bowel syndrome (IBS) is one of the most common functional gastro-intestinal disorders 

which significantly impacts the quality of life of affected children.  Abdominal pain improved by defecation, 

associated with a change in stool form and frequency, represents its specific clinical marker.  Even if a number 

of potential patho-physiological mechanisms have been described, the exact underlying etiology of IBS is so far 

unclear.  Likewise, no optimal treatment has ever been found neither for adult nor for pediatric patients.  

Current therapeutic options include drugs, dietary interventions and biopsychosocial therapies.  The present 

review aims at evaluating the scientific evidence supporting the efficacy of these treatments for children with 

IBS. 
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Introduction 

 

Irritable bowel syndrome (IBS) is one of the most common pediatric functional gastrointestinal 

disorders (FGIDs), affecting 0.2% of children seen by primary care pediatricians and 22–45% of those 

presenting to tertiary care centers.  Although IBS is not a life-threatening condition, it impacts quality of life 

similarly to organic digestive diseases, particularly in most severe cases [1-5].  IBS is characterized by abdominal 

pain that is improved by defecation and whose onset is associated with a change in stool form and/or 

frequency and is not explained by structural or biochemical abnormalities.  Despite growing interest and 

research into IBS over the last 30 years, the underlying cause of this condition remains unknown.  We can 

suppose that it is actually unlikely that a single entity could be responsible for the diverse presentations of such 

a heterogeneous disorder.  IBS is almost certainly a multi-factorial illness with particular factors being of 

paramount importance in certain individuals.  These include: altered bowel motility, visceral hypersensitivity, 

central processing, genetic factors, psychological factors, inflammation, and dietary factors.   

Even from a clinical perspective, IBS is currently still a challenging condition for clinicians.  Unlike 

many other gastrointestinal disorders, IBS has major challenges in terms of diagnosis and management.  In the 

absence of detectable biomarkers, IBS is a purely symptom-based diagnosis.  Although international 

management guidelines recommend that clinicians should make a positive diagnosis of IBS without resorting to 

invasive investigation, some individuals end up undergoing repeated tests in order to exclude an underlying 

organic cause for their symptoms [1].  Following IBS diagnosis, no single optimal treatment has ever been 

found neither for adult nor for pediatric patients.  Current therapeutic options include drugs, dietary 

interventions and biopsychosocial therapies.  The present review aims at evaluating the scientific evidence 

supporting the efficacy of these treatments for children with IBS. 

 

Pathogenesis 

 

Several studies have been carried out in adults and children with IBS and a large number of possible 

pathophysiological mechanisms have been suggested.  Nevertheless, to date no single clear etiopathogenesis 

has been demonstrated for IBS.  The debate is currently about the different burden of hereditary and 
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environmental factors and the possible interaction between them.  Studies both in children and adults have 

suggested different mechanisms which may contribute to the development of IBS, including infection, 

inflammation, visceral hypersensitivity, allergy and disordered gut motility [6]. 

The prevailing proposed models agree to consider IBS as a brain-gut disorder.  It is postulated that a 

state of dysregulation occurs within the enteric and the central nervous systems in patients with IBS and this 

results in alteration in sensation, motility, and possibly immune system dysfunction [6].  The primary origin of 

these bidirectional brain-gut interactions is not known, having both top-down and bottom-up models been 

investigated [7, 8].  The autonomic nervous system has been considered to be one of the main communicators 

between the brain and the gut in both top-down and bottom-up models of IBS pathogenesis.  However, so far 

very few studies have been conducted to assess the autonomic nervous system in IBS and its exact role in 

generation of symptoms is not clear [9].  

Recent scientific evidence supports the assumption of IBS as a low grade inflammatory disorder [10].  

Indeed, both histological specimens obtained at endoscopy and serological cytokine studies have demonstrated 

low grade inflammation in IBS [11], in which mast cells (MC) appear to play a particularly important role [12-

17].  An increased number of active degranulating MCs has been reported in patients with IBS compared to 

that in healthy controls as well as a significant correlation between the density of intestinal MCs and the 

severity of abdominal pain [15, 18, 19].  Moreover, children with IBS have been reported to have an increased 

GI permeability, even if no correlation was found between its degree and pain related symptoms [20].   

The role of the intestinal microbiota for IBS development has also been investigated.  Specific 

microbiome signatures have been associated with pediatric IBS, corroborating previous data obtained in studies 

of adult patients with IBS [21]. 

Finally, as there is a strong familial trend noted in IBS, there has been an ongoing interest in finding a 

genetic link in IBS. So far, a positive association between IBS and interleukin-10 polymorphism has been 

reported [22].  

Peppermint oil 

 

The main component of peppermint oil (PO) is menthol, which exerts an antispasmodic action acting 

as a calcium antagonist and resulting in anti-flatulent action, the exact mechanism of which remains currently 
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unexplained.  Most of scientific evidence on PO concerns the adult population. The first report on PO use in 

IBS dates back to 1979, when Rees et al blindly administered PO capsules to 18 patients with IBS symptoms 

[23].  Patients experienced more symptom-free days and fewer severe symptoms on PO, yet the differences 

from placebo were not statistically significant.  Afterwards a series of randomized controlled trials showed that 

PO was safe and efficacious as a symptomatic remedy [24].  Average response rates were 58% (range 39–79%) 

compared to 29% (range 10–52%) for placebo. Adverse events reported with PO were generally mild and 

transient and included heartburn and anal/perianal burning or discomfort. 

The only study ever carried out in children was a randomized clinical trial by Kline RM et al dated 2001 

[25].  Forty-two children over 8 years old with IBS were blindly given pH-dependent, enteric-coated 

peppermint oil capsules (187 mg per capsule) or placebo. Patients weighing more than 45 kg received 2 

peppermint oil or placebo capsules 3 times a day. The smaller children, who weighed between 30 kg and 45 kg, 

received 1 capsule 3 times a day. At the conclusion of the 2-week trial, 75% of children receiving peppermint 

oil had reduced severity of abdominal pain compared with 19% receiving placebo.  Other associated 

symptoms, such as heartburn, gas, urgency of stools, belching, stool pattern, or stool consistency were not 

altered.  No adverse events were reported.   

 

 

 

 

 

 

 

Antispasmodic agents 

Antispasmodic agents are frequently administered as first-choice treatment in pediatric population 

affected by IBS [26].  Indeed, it has been demonstrated that this class of drugs acts especially on IBS with 

diarrhea-predominant IBS [27].  Antispasmodic agents are classified as follows:  

• Antimuscarinic agents/anticholinergics drugs 
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 Hyoscyamine and dicyclomine act on smooth muscle of the intestinal tract and their efficacy has been 

assessed only in adult population [28].  However, these drugs present several side effects such as tachycardia, 

constipation, dry mouth and urine retention [29]. 

• Peripheral opiate agonists 

 Trimebutine maleate acts on the peripheral opiate receptors [delta, mu and kappa] as antinociceptive 

drug.  Furthermore, it acts also as prokinetic agent through the release of motilin, vasoactive intestinal peptide, 

gastrin and glucagon [30].  Therefore, trimebutine promotes gastro-intestinal motility and modulates visceral 

sensitivity, reducing reflexes secondary to the distension of the bowel [30-32]. A randomized controlled trial 

reported the effectiveness of trimebutine maleate on 78 children [aged 4-18 years] with IBS.  Authors 

compared two groups (treated and not) in term of clinical improvement, and they showed a recovery in 94.9% 

of treated versus 20.5% of untreated patients [33].  In adults with IBS, the efficacy of trimebutine is 

controversial [34, 35, 26]. 

• Smooth muscle relaxants 

Mebeverine is a beta-phenylethylamine derivative which produce anti-peristaltic effects on the bowel. 

However, studies conducted on adult population failed to report a statistically significant efficacy in the 

treatment of IBS when compared to placebo [36, 27, 28].  Likewise, no statistically significant effect of 

mebeverine versus placebo has been demonstrated in children [37].  Similar results have been reported in a 

randomized clinical trial comparing mebeverine and trimebutine in IBS patients (15–60 years of age) in terms 

of symptoms improvement [38].  To our knowledges, this is the only study comparing two antispasmodic 

treatment and no data are available in pediatrics [26].  Sides effects reported with mebeverine usage are dry 

mouth, drowsiness and agitation.  Since these occur in a very small percentage of patients, this drug has 

generally been considered well-tolerated by patients [39]. 

In conclusion, a Cochrane meta-analysis and an evidence-based review conducted on adult populations 

stated the possible efficacy of antispasmodics in IBS patients [40, 41].  Since very few studies are available 
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about antispasmodics use in children with IBS, this class of drugs should not be recommended as primary 

treatment in pediatric age [26]. 

 

 

Anti-diarrheal agents 

 

This group of therapeutics agents have a limited role but could be tried in IBS children with 

predominant diarrhea (IBS-D) [27].  This drug class includes opiates agonists, 5-hydroxytryptamine (5-HT3) 

receptor antagonists and bile acid sequestrants.   

Opiates agonists acts on opioid receptors, which are localized throughout the gastrointestinal tract.  

Loperamide is a synthetic agent that acts on µ receptors for opioids inhibiting the release of acetylcholine with 

consequently reduction of intestinal peristalsis and intestinal secretion [42].  Loperamide is rapidly absorbed, 

metabolized in the liver and excreted in the bile, therefore systemic side effects are negligible.  Moreover, no 

central side effects are reported because of its failure to pass the blood-brain barrier. Adult studies reported its 

usefulness in treating diarrhea in patients with IBS but no benefit has been reported on pain relief [43].  No 

evidence is available regarding its usefulness in children with IBS. 

Eluxadoline is a novel drug acting on opioid receptors, and in particular on δ-, κ-, and µ-opioid 

receptors.  It has been recently approved by the FDA for treatment of diarrhea in IBS adults.  However, side 

effects have been reported, such as sphincter of Oddi spasm and pancreatitis [44], thus it should be 

discouraged in patients with history of pancreas disorder, gallbladder disorder and severe liver impairment.  A 

phase 2, randomized, double-blind, placebo-controlled study is ongoing in pediatric patients with IBS-D, 

however results are not yet available. 

Limited evidences are available regarding the use of serotonin-based agents such as alosetron and 

cilansetron in adults with IBS-D.  They act inhibiting 5-HT3 receptors and reducing visceral sensation and 

slowing the colonic transit [45, 46].  However, no data are available regarding their use in children and severe 

side effects have been reported, such as ischemic colitis and perforations.  For this reason, alosetron is 

currently available only in few countries with a very limited indication, and cilansetron was never advertised 

[47]. 
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Bile acid sequestrants such as cholestyramine, colestipol and colesevelam are generally used to treat 

adults with bile acid diarrhea.  Nevertheless, a higher proportion of primary bile acids have been found in 

stools of patients with IBS-D, probably due to the accelerated transit time that reduce the capability of 

microbiota to convert them [48].  Therefore these agents have been recently evaluated in several open label 

studies that demonstrated their effectiveness in adult patients with IBS-D, particularly in those with proved bile 

acid malabsorption [49, 50].  However, patient compliance is generally affected poor palatability [51].  To our 

knowledge, no clinical trials are currently available in children. 

 

Antibiotics 

 

The usefulness of rifaximin in adult patients with IBS laid the foundation for a role of the gut 

microbiome in the pathogenesis of this disease [42].  Rifaximin is a wide spectrum, poorly absorbed oral 

antibiotic acting as an inhibitor of bacterial RNA synthesis.  Adult studies support its use expecially in non 

constipation-type IBS [52, 53].  It is commonly used in patients with small intestine bacterial overgrowth 

(SIBO) [54, 55]; nevertheless, the TARGET study demonstrated its efficacy also in adult patients with IBS 

without SIBO [52].  Data on the efficacy of rifaximin in paediatrics are scarse.  It has been demonstrated that 

SIBO is highly prevalent in children with IBS, and in particular in about 65% of them in a report [56].  An 

open label trial including 50 children with IBS confirmed this association, showing a prevalence of SIBO in this 

population in the majority [66%] [57].  In this study SIBO was evaluated by using lactulose breath test, and 

patients with a positive test were started on rifaximine for 7 days. Interestingly, only patients with a 

normalization of the test showed an improvement of symptoms.  Unfortunaltely, patients with normal lactulose 

breath test at baseline remained untreated, therefore the abscence of a control group and placebo treatment 

make this study only a preliminar evaluation, needing a randomized double-blind placebo-controlled 

interventional trial for confirmation.  Another clinical trial is available evaluating the efficacy of rifaximin in 

children with functional abdominal pain [58], but only 55% of the sample met the diagnostic criteria for IBS. 

All the children underwent lactulose breath test, showing an abnormal result in 95% of those with IBS. 

However, no significant improvement of symptoms was recorded after 10 days of therapy and without 

normalization of the lactulose breath test, suggesting that probably SIBO had limited implication in the 
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pathophysiology.  Further prospective clinical trials with a larger cohort are needed in children to assess the 

usefulness of antibiotics in IBS.  

 

Amitriptyline 

 

Amitriptyline (AMI) is a tricyclic antidepressant (TCA) that can be considered as possible treatment 

option for IBS.  In adult it has been demonstrated as an effective drug in improvement feelings of well-being 

and abdominal pain.  Indeed, AMI is effective in increasing central pain tolerance (peripheral anti-neuropathic 

effects), relieving diarrhea (anticholinergic effects) and improving GI motility [27].  It has been hypothesized 

that AMI inhibits currents of voltage-gated sodium channels leading to a reduction of visceral sensitivity [59, 

60].  Others potentials mechanism of action of AMI as analgesic could probably be related to its effect on the 

endogenous opioids pain modulation system, on the serotonergic and adenosine pathways and on the 

modulation of the NMDA (N-methyl-D-aspartate) receptor [61-63].  Moreover, two meta-analysis on adult 

population demonstrated its effectiveness in improving IBS symptoms compared to placebo [64, 65].  

Nevertheless, the exact mechanisms of action of TCAs is still unknown because they have different targets 

through which they carry out antinociceptive effects.  

In pediatric population, the benefits of TCAs are more controversial and evidence in literature are very 

scarce. Bahar et al, in a randomized double-blind placebo-controlled trial, evaluated 33 patients [aged 12-18 

years old] with IBS treated amitriptyline. They showed an improvement of quality of life, IBS-related diarrhea 

and abdominal pain at 10 and at 13 weeks of treatment compared with patients treated with placebo [66].  

On the other hand, Saps et al found no significant difference in term of IBS-associated symptoms relief 

between amitriptyline and placebo treatment.  Among 83 patients enrolled (40 placebo, 43 drug), 63% of those 

on amitriptyline exhibited an overall symptoms improvement after 4 weeks of treatment, compared with 57.5% 

in the placebo arm (p=0.63).  However, a significant reduction of anxiety scores was recorded among patients 

treated with AMI (p <0,0001) [67].  In a retrospective study, Teitelbaum et al observed an 84.4% response rate to 

AMI in IBS pediatric patients, with an average duration of response of 12.93 months (range 2–45 months). 

However, considered the absence of a control group, the potential placebo effect was not evaluated [68].  AMI 

treatment has been associated with QTc prolongation, therefore screening electrocardiogram is recommended 
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[69].  In addition, an increased risk of suicidal ideation especially in adolescents and children major psychiatric 

comorbidities has been associated to TCAs [70].  In conclusion, not enough evidence suggest a better efficacy 

of AMI compared to placebo in IBS pediatric patients [71]. 

 

Tegaserod 

 

Tegaserod is a partial selective 5-hydroxytryptamine (serotonin) type 4 receptor agonist that has been 

evaluated as possible treatment for adult and pediatric patients with IBS, especially in case of constipation-

predominant subtype (IBS-C) [72-74].  Indeed, it has been reported that tegaserod is effective in accelerating 

intestinal motility in animal models by stimulating peristaltic reflex [75].  By the same way, it has been observed 

that this drug exerts analgesic effect by reducing visceral hypersensitivity secondary to bowel distension [76, 

77].  Since 2001, tegaserod has proven to be effective in adult patients with IBS [21, 78].  According to a 

Cochrane review analysing the efficacy of tegaserod versus placebo, other interventions or no treatment among 

IBS patients, tegaserod showed to be effective especially in patients with IBS-C [79].  Moreover, tegaserod 

showed an efficacy in relieving gastrointestinal symptoms [pain, stool consistency, bloating] and improving 

quality of life in women with IBS [80].  Nonetheless, this drug as not been licensed in many countries because 

of the related risk of cardiovascular ischemic events [81].  In 2019, the Food and Drug Administraion and the 

Gastrointestinal Drug Advisory Committee declared that evidence about its cardiovascular toxicity was weak 

and suggested to avoid its use only in patients with transient ischaemic attacks, stroke, angina or myocardial 

infarction [82]. 

Currently, only a limited number of trials have been published in pediatric population, hence no real 

evidence are available regarding the efficacy and safety of tegaserod for IBS treatment in children [83].  A 

retrospective study evaluated the usefulness of tegaserod among 72 children with functional gastrointestinal 

disorders.  The Authors observed an overall improvement of constipation and abdominal pain in the majority 

of patients (64-71%) after a 1-year follow-up.  However, the results of this study were limited by the small 

sample size, the heterogenicity of functional gastrointestinal disorders considered and the presence of side 

effects in about 32% of patients (especially diarrea).  Therefore, the Authors concluded that tegaserod could 
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represent an adjuvant/alternative treatment in a selected group of patients in which symptomatology persists 

despite conventional treatments [84]. 

 

Probiotics 

 

Microbiota is thought to play a pivotal role in the gut homeostasis, ensuring the microbial balance 

through metabolic competition with pathogens, and regulating the mucosal barrier and the intestinal 

inflammatory response [85].  Recent studies suggested that dysbiosis may contribute in generating visceral 

hypersensitivity, dysmotility and abnormal colonic fermentation [29, 86-90].  An alteration of fecal microbiota 

has been demonstrated in IBS, both in adults [90-92] and in children [93], suggesting a diagnostic potential of 

specific microbial fingerprints in differentiating it from other gastrointestinal condition, and a new therapeutic 

target, in the era of the precision medicine.  Several formulations of probiotics are available, with different 

concentrations, but the heterogeneity of the available studies makes it difficult to make conclusions about the 

real efficacy of them.  A recent meta-analysis on the efficacy of probiotics in IBS showed that probiotics are 

effective in adult population even if the most active species, strain and dosing are yet to be assessed [94]. 

Data on children and adolescents are equally scarce and conflicting.  A study on 203 children aged 4 to 

18 years treated with the natural intestinal bacterium E. coli reported a significant improvement of IBS 

symptoms (abdominal pain, stool frequency, bloating, urge to defecate) [95].  Moreover, VSL#3 (a mixture of 8 

different strains at a concentration of 450 billion per sachet: Bifidobacterium breve, B longum, B infantis, 

Lactobacillus acidophilus, L plantarum, L casei, L bulgaris, and Streptococcus thermophilus Lactobacillus GG) 

was demonstrated to be safe and more effective than placebo for IBS sympotms.  A sample of 59 children aged 

4-18 years were randomized to receive either VSL#3 or a placebo for 6 weeks and probiotics were found 

superior to placebo in reliefing symptoms [abdominal pain/discomfort, abdominal bloating/gassiness] and in 

improving family assessment of life disruption [96].  The same year, a randomized double-blind, placebo-

controlled trial on Lactobacillus rhamnosus GG (LGG) was conducted in order to evaluate its efficacy for 

children with functional abdominal pain.  They enrolled 141 children (aged 5-14 years) who were treated for 8 

weeks and demonstarted that LGG significantly reduced both frequency and severity of abdominal pain 
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compared to placebo in IBS patients [97].  By the same way, other authors observed a decreased frequency of 

abdominal pain yet not pain severity in children treated with LGG [98-99].  

On the other hand, a randomized, double-blind, placebo-controlled trial carried out on a total of 64 

children showed that LGG was equally effective than placebo in improving IBS symptoms but could only help 

relieve perceived abdominal distention. In this study, children enrolled were randomized to receive either 1 

capsule of LGG at a concentration of 1010 bacteria (twice per day) or a placebo for 6 weeks. No significantly 

differences between the two groups are observed either in terms of abdominal pain relief or other 

gastrointestinal symptoms [100].  In conclusion, no substantial evidence is available about the efficacy of 

probiotic supplementation in children with IBS.  

 

 

Dietary interventions 

 

     Self-perceived food intolerance is common among children with IBS [101] and most of the children 

complaint of worsening of symptoms following meals [102].  Moreover, dietary interventions are generally 

better accepted by families, compared to pharmacological ones, due to the functional nature of the disease.  

However, there is a lack of evidence supporting their use in children with FGIDs [7] and unfortunately most of 

the available evidence is aged.  Fatty foods and foods rich in carbohydrates have been recognized by paediatric 

patients as possible causative factors for symptoms onset [103].  Nevertheless, avoidance of a culprit food has 

generally limited efficacy on improvement of symptoms.  

Lactose free diet was not proved to be useful in children with recurrent abdominal pain [4, 5], even 

though, sometimes IBS may mimic lactose intolerance [104].  Evidences supporting the supplementation with 

fibers in IBS patients are limited, especially in children.  Data from a systematic review including 4 pediatric 

studies reported that dietary fiber supplements are not effective in treating children with functional abdominal 

pain, compared to placebo [105].  Little benefit is reported only with psyllium hydrophilic mucilloid in adults 

with IBS [28].  

     Conversely, growing evidence indicates that a diet with low fermentable oligosaccharides, 

disaccharides, monosaccharides and polyols (FODMAPs) may ameliorate IBS symptoms both in adults and in 
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children [106, 107].  Fermentable carbohydrates, such as lactose and fructose, are generally poorly absorbed, 

and they can osmotically induce water retention and, consequently, small bowel distention.  The osmotic effect 

has been objectively demonstrated in adults by using abdominal magnetic resonance evaluation after 

FODMAPs administration [108].  Moreover, FODMAPs promote a fermentation of colonic bacteria, leading 

to gas production [109]. Furthermore, they can modify the gut microflora [110]: a decreasing of short chain 

fatty acids has been reported in patient on a low FODMAPs diet, and this can affect the intestinal motility 

[111].  Low-FODMAP diet is characterized by two phases: strict reduction of all dietary FODMAPs followed 

by reintroduction of specific FODMAPs according to patients’ tolerance.  A randomized, crossover, double 

blind prospective study conducted on 52 children aged 7-17 years demonstrated that low FODMAPs diet 

appears to significantly mitigate GI symptoms in patients with IBS in 48 hours, comparing to typical American 

childhood diet and patient usual diet [112].  Nevertheless only 33 children completed both arms of the 

crossover trial.  In the same study, the stool analysis demonstrated that children who responded to diet 

exhibited a specific microbiome composition with an increased abundance of bacterioides, ruminococcus and 

faecalibacterium prausnitzii and an increased capability of hydrolyzing sugar molecules at baseline.  The 

Authors concluded that those factors could be used as indicators of good response to FODMAP restrictive 

diet [113].  In adults, the maximal response on symptoms has been demonstrated after 7 days of low 

FODMAP diet [114].  Efficacy of the elimination phase has been fairly described in adults [99], though 

evidences regarding the reintroduction phase are poor.  Based on expert’s opinion, children who successfully 

responded to diet should be reintroduced with all foods within 6 weeks according to tolerance [100].  Possible 

risks related to long term low FODMAP diet could be the modification of intestinal microflora with reduction 

in beneficial bacteria [115, 110] and increased risk for disordered eating behaviors [116].  Moreover, it also may 

also lead to microelements deficiency such as iron, calcium and zinc iron, fibers, antioxidants and vitamins 

[117, 118].  

     Benefits of gluten-free diet on pain, bloating and stool consistency has been reported in non-coeliac 

adult patient with IBS [119].  No specific randomized controlled trials on gluten-free diet administration and 

re-challenge are available for children with IBS.  However, gluten intolerance is commonly reported by parents 

of children with IBS symptoms [100].  Nevertheless, it has to be underlined that high levels of FODMAPs are 

contained in wheat, which could explain the usefulness of gluten-free diet in those patients [120]. 
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Biopsychosocial therapies 

 

Biopsychosocial therapies in paediatrics include mainly cognitive–behavioural techniques, psychosocial 

interventions, family therapy, hypnotherapy, yoga and guided imagery.  They not only aim to directly effect on 

functional symptoms, but also to identify symptom triggers, impact on the child's ability to cope and recover 

and improve the child’s mental health [121].  A meta-analysis including 6 studies conducted on 167 children 

with functional abdominal pain and IBS reported a beneficial effect on pain characteristics of cognitive 

behavioural therapy [CBT] in those patients, even though these studies exhibited methodological weaknesses, 

clinical heterogeneity and a small number of patients included [122].  A more recent Cochrane review analysing 

10 interventional studies reported the utility of CBT in children with functional abdominal pain in the short 

term [3 months], without real benefit during the follow-up period [at 6 months and one year] [123].  However, 

no IBS children were included in the analysis.  CBT is a generally well-accepted therapy for IBS in adults [123].  

Its use has been promoted by the American Academy of Pediatrics as a useful tool to improve pain and 

disability in children in the short term [124].  

Psychosocial intervention and family therapy aim at communicating information about the functional 

disorder to the patient and their families, in order to reassure them and let the patient figure out factors that 

may arouse symptoms, in order to increase children coping skills and avoid reinforcement of maladaptive 

behaviours [125, 126]. 

    Hypnotherapy has recently become more popular for IBS treatment in adults and children.  The 

hypnotic process is constituted of several steps, aiming at inducing general relaxation, teaching how to 

normalize visceral sensation and gut function [127].  When compared to other standard therapy [including 

education, dietary modification and pain medications], hypnotherapy resulted superior in reducing pain in 

children with functional abdominal pain and IBS [128].  Its effectiveness was confirmed during the follow up 

period, and in particular 85% and 68% of children were considered to be in clinical remission even after 1 and 

5 years of follow-up respectively, compared to 25% and 20% of those receiving standard therapies [128, 129]. 

A further prospective randomized controlled trial conducted on 20 children with functional abdominal pain 

and IBS and 18 controls, reported a significant reduction of pain scores and pain related disabilities in those 
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receiving hypnotherapy compared to controls [130].  Moreover, hypnotherapy was reported to be beneficial in 

reducing pain frequency and intensity in children with IBS or functional abdominal pain even if electronically 

delivered by using a compact disk [131].  

    Yoga has been considered as a behavioural intervention consisting in breathing and relaxation exercises 

and meditation, entailing the cultivation of physical and mental health [27].  A study conducted on 25 paediatric 

patients receiving one yoga live session and 4 weeks of a home instructional video reported a significant 

beneficial effect of this therapy in improving pain related disabilities and anxiety, with not a real effect on 

symptoms [132].  Conversely, another study including 20 children with functional abdominal pain and IBS aged 

8 to 18 years reported a significant benefit on pain severity and frequency after receiving 10 live session of Hata 

yoga and also practicing it at home [133].  Similar findings have been reported in a more recent study 

conducted on 51 adolescents and young adults with IBS, practicing a 6-week twice per week Iyengar yoga 

program: adolescents practising yoga reported a significant improvement in physical disabilities compared to 

controls, while young adults practicing yoga reported a significant reduction of gastrointestinal symptoms with 

a related global improvement [134].  

     Guided imagery is a specific form of relaxation treatment that has been reported to be effective in 

reducing pain frequency in children with recurrent abdominal pain [135].  Its usefulness has been reported also 

in adult patients with IBS, resulting in symptoms and quality of life improvement [136].  However, no studies 

have been conducted in children with IBS.  

 

 

Conclusions 

 

IBS is a common and troublesome disorder in children with an increasing prevalence reported during 

the past two decades [1, 2].  It has a significant impact on the lives of both affected children and their families 

and farther poses a significant burden on healthcare systems.  A number of potential patho-physiological 

mechanisms have been described, but so far the exact underlying etiology of IBS is unclear.  Rome IV 

diagnostic criteria allow a proper identification of IBS, avoiding useless investigations which should be used for 

selected cases to exclude other serious conditions that may present with similar features.  Despite these 
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undoubted diagnostic improvements, few potential therapeutic modalities have been tested in children and only 

a small number of them have shown some benefit (table 1).  Indeed, most of the patho-physiological 

mechanisms described and treatment options are based on adult studies.   

In conclusion, following a diagnosis of IBS no single available treatment has been shown to alter the 

natural history of this disorder and no therapy could be considered well-supported by the existing scientific 

literature.  Hereafter, we hope that a better understanding of the pathogenetic mechanisms of the disease 

[motility of the digestive tract, intestinal microbiota, underlying genetic and epigenetic mechanisms, 

gastrointestinal signaling molecules and brain-gut axis] would facilitate the development of more effective 

therapy and would have a major positive impact on IBS patients, on their families and on health systems 

economies.    
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